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CHAPTER 1

2025-2026 “£AERAr (B) (L) I 25

1 ARS8 (/8 6 5y, 3L 60 41)

1 2

n
1. 3k =1 et .
Kim = i (o + s )

2. RMBIR | = hm e_ieta”
=0 In(1 + sin® 2)

, Rdy| _

3. % y = arctane” — In
Wy 1—|—62



2025-2026 2AFERBLy (B) (F) HIh%id

3t
r=—7,
4. BN BHOTER { LbE | RRIMARAERRY ¢ = 1 f 5 P A1 IR,
Y= 1—"1T3»
143

5. kMo 0f, JgiIME u= V1T rarsing — veosa B L HAINEL

6. WHEREL f(z) = lim S

(1+2)*+3—(a+bx)

=0.

7. WHER AL a,b, (7 lim

8. TSy = f(sin®z), Hrbh flu) TS, Ky



2025-2026 2EAEBESY (B) (1) Wit |

" cosl, x #£0,
9. B flz) = { z , B f(x) 7E @ = 0 AbTESE, SRIEEEEL n W IUETE L
0, z =0,

10. # f(z) = cos* z +sin* z, 3k f(0).

2 8 (B 6 4y, 1t 30 4))

- - t 3 - - dy dy
ll.my=y(x)ﬁﬂﬁ%$w=1+§+g'§e sint —y +1=05E, K ¥
=1

12. % f(z) B XTF (oo, +00), H f(z) # 0. 45 L% x,y B fla+y) = f(2)f(y), H f(0) =X, Wig f(z)
WStk K f(2).



2025-2026 “#AEMAY (B) (F) #idEiR

13, % f(z) KR, EEEBM:O’ 0 =2, k= lim, (Hf(;))

X

2
14, WS f(u )_FJTHITE}Hf'(U)#O» %xzsp(y)%jy:f(lnx) R RN Ek(;?ﬁ

(”i) < L BT o= 1 o+ Inn R

15. 2

3 UEWLE (B/vE S gy, 3610 4))

6. BHA o > 1, HEITRE ax = tana 7 (0, g) P E A — AR

17. BEeREL f(2) #E [0, 1] L3, 7 (0,1) WA, JFH f(0) = f(1) =0, f(0) =1,0 € (0,1), ERA: f74E
£€(0,1), fifE f/(§) - f(€)+€=



CHAPTER 2

2025-2026 A (B) (F) RS EER

1 JEATRGE (B71vE 6 4y, 3k 60 4))

1 2

1. Solution. &1 o A,
olution 1E$H£En2+1+n2+\/§+ nM—fﬁ 2
1n(n+1) <A, <1n(n+1)’
2n2—|—f 2 n?2+1
1 1 1 1 1 1 o
i tim 20D L 10D L e

nooo2n2 4 n 2 noee2 n2+1 2

l= lim An:1
2

n— oo
2. Solution.
N | . tanz —x
[= — lim ¢” 3 = — lim

z—0 sin” x z—0 3
sec’zr —1 . tan’zx 1

= —1 = — lim =
z—0 3x2 z—0 3x2 3

3. Solution. Hi=

1
y = arctane” — x + 5 In(1 + &*),

i @ 11 v
€ e? —
dy= —> _dop+-= 2 9dr= S 4
V=TT oty et YT
PRI .
e
dy‘LZIZde

4. Solution. X[/ t =15 PR <2’ g)

A it o
dy oy CEES oo
dr ~ z!  3(+t3)-9t3 T | _ 943"
t (1+£9)2
s d s
I ZE7E 5 P IR h | = ﬁ = -1, HEILITRR
t=1
3 3 .
y—2:—(ﬂf—2) ﬁ Z’+y:3



2025-2026 ZHAEMASY (B) (1) #ih%itssss

S

5. Solution.

W W u I FEFH cx¥(c # 0,k >0), WA
v1 4 zarcsinz — y/cosz _

lim - =1.
z—0 Ccx
i V1+ zarcsinz — y/cosx i 1 —cosz + zarcsinz
im = lim
z—0 cxk =0 cxk (/1 + zarcsinz + /cos )
1 . 1—cosz+ xarcsine
= — lim
2¢c —0 zk
1 . %:UQ + 2? 3. x?
= — lim =—— = — lim —,
2¢c r—0 xk 4c z—0 F

3 .. z? ) 3
%ﬁzcil_%ﬁ—l, M‘ﬁkfchz

H, Jo55/NE u =1+ zarcsinz — v/cosz [ EHBH Zmz, W&k 2.

M — 0B,
u =+/1+ zarcsinz — \/cos
1 —cosxz + zarcsinz
- V1 + zarcsinz + /cos x

1
~ 5(1 —cosx + xarcsinx)

1/1 3
~ 5 <2.'L'2 +I’2) = Z:EQ.

it , J695/N& v = V1 + xarcsinz — v/cosz [ FEHH %xz, Frgich 2.

) $+e7lx
. Solution. 24 z < 0 B}, lim ™ =0, f(z)= lim =x;
n— o0 n—oo | 4 en®
1
2z =0 i, f(o):§§
nx —nx 1
%2> 08, lim e =0, flo) = lim TET = lim T 1
1, z>0,
1 \ \
KL f(z) = 30 =0, TEXA] (—00,0) U (0, +00) HELE.
z, <0

F07) =0, f(0F) =1, #a =02 f(z) PIBLERIEKT A

. Solution. @A /(1 4+ 2)* +3— (a+bx) = o(z), (x —0).

#2E, lim (VO +2)T+3~ (a+bo)) =0, HIEHETH =2

(1+x)4+3(2+bx):um< (Hx)4+32_b> =0

HW, lim

x—0 xT z—0 x

1 14+3-2 1 4
A5 b = lim (1+2)*+3 :lim( + ) 1 1
0 x z—0 T 1I+z)*+3+2



2025-2026 ZEAERBYY (B) (1) WIhH IS HHRE

8. Solution.yy’ = f'(sin® ) - 2sinz cosz = f'(sinz) - sin 2z,

y' = f"(sin® z) - sin® 2z + 2cos 2z - f’(sin” z).
9. Solution. Zffi f'(x) fF = = 0 WbiEZE, WA lim f'(x) = f'(0).
A f’(o) — lim M

z—0 xT

= J%x”_l cosé e, WA n>1, i f(0)=0.

1 1
r# 0B, f(z)=na""tcos— 42" Zsin—. 24 n > 1K,
x x

. . _ 1 o .1 . o .1
lim f'(z) = lim ( na" 'cos — + 2" %sin— | = lim 2" ?sin —,
x—0 x—0 x €T x—0 €T

il BRSO, A IERR R > 2.
ZE PR, YHEMCYIERES n > 28, f/(2) £F o = 0 AbiELE.

1 3 1
10. Solution. [H f(z) =1 — 2cos® zsinz =1 — §sir12 2r = 1 + 1005433,

FirbA

6
O () = 4% cos <4x + ;) = —4° cos 4z,

FO(0) = —1024.

2zl (/v 6 ), 3k 30 41)

1 ¢
11. Solution. 24t =0/}, z =1,y =12}, = 5t 5 £ 0.
R ¢ sint —y+ 1= 0 BT ¢ RS
dy . dy
v = t Y t—fzo
€ tsm + e cos m ,
fifis
dy _ _evcost
dt ~ 1—e¥sint’
dy  y; 2e¥ cost
dr 2, (1 —evsint)(1+12)’
dy 2¢Y cost

= 2e.
t=0

12. Solution. it /(x +y) = f(2)f(y) # £(0) = f2(0), f(@)=1*(3)-
f@) £0, # f(z) >0, f(0)=1.
lim flz+y) —flz) _

dz ey (L—evsint)(1+1¢2)

~ s tim L= — gy p0) = 20

RS f (o) AbAERT S, HL () = Af(@).
BN f/(x) = Mf(x) =0, 7k

(e f(x)) = e f'(@) = Ae ™ f(x) =0,
I e f(x) =k, # f0) =113 k=1, f(x)=e".



2025-2026 Z£AEMALS (B) (1) ih#idsEas

13.

14.

15.

Solution. i & {445 £(0) = 0, f/(0) = 0.

Hh

lim In <1+f(x)>z ~ Jim ~In (1+f(m)) = lim {2

x—0 x z—0 x x z—0 X

fil@) 1. fllx)—f'(0) 1, .
_zg}) 2x _§;1E}] x _§f (O)_ll
Jt A
{ = lim (1—1—][(:6))1 =e.
z—0 T

Solution.
2 d;y — f . l ) dﬁ = i = i
o WG = S 20 A = =

d?z . d T o d x dx
mﬂ@<ﬂmm)M(ﬂmm>ﬂy
_ f'(nz) —x- (f”(lna:)~%) x

(f'(Inz))? [/(Inz)
_z(f'(Inz) — f"(Inz))
(f'(Inz))3 ’
B Xy = f(lnx) BART v KA
1:f’(lnx)é-%, (%)
mdz
ﬁg’fﬁ‘ @ = m

iﬁﬂﬁ%%mzfmw-%,mm%%yﬁmﬁﬁ

. 2
L pn St L (£

dy dy? dy
o
(o N 2
e & -TE(E) a(pnn) - s7na)
W fn  (Po))

1 1 1
Solution. Ts1 — 2 = —— — | D4nn=———In(1+-)<o0,
olution. z,,1 — x 1 nn+1)+Inn i n +n><

PIE {an b BRI
1 1 1 1 1
=14+ +——ln>h(l+-|+h(l+-)+---+In{14+—-)—Inn
2 n 1 2 n
=In(n+1)—Ilnn >0,

RIE {n} HRF O, i BIRA FASOE MRS {2, } JC8L



2025-2026 “FAEMFS (B) (b)) HihHids%es

3 UEWLE (Bp/vE S gy, 3L 10 4))

16. Proof. % f(x) = %—acosx n f(x) (0%}
555 f(O*)fl—oz<O JA 3y € (0,0) (6 & R88/NYIER), f(x1) <O.
M (5) =2 >0, B4R (o) [, 3| Lt B AARAIAE S < (zl,g),
7% £(€) = 0 B o€ = tan €, WO aw = tana 15 (0,7 ) WEDH 45

17. Proof. & F(x) = f(x) —x, W F(z) 1€ [0,1] L%, #(0,1) WAl'S, HF(O)F(1) = —(1-6) <0,
M, R c e (0,1), i3 F(o) = 0.
4 G(z) = ¢ “F(z), B4 G(0) = G(c) =0, th Rolle FHHIFE € € (0,¢) C (0,1), {75 G'(€) = 0.
HRE G/ (x) = e *(f'(x) — 1 - fz) + o), BHA F/(6) - FE)+E=1.
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CHAPTER 3

2024-2025 ~#AREFR s> (B) (F) W%

1 JEARVHSE (/8 6 5y, 3L 60 41)

1 + ! +-- ! ROl
—_— , 2K lim z,.
n+l n+2 n+ n n—00

1. &%z, =

T T COS T
€ —¢

2. RIRRR I = lim ————~.

z—0 z In(1 + z2)

) e

2+ coszx
3

3 Mo 0B, RIS u = (

13



2024-2025 2FAEF S (B) () %

V1 —122 —cos3z

et —1—=x

4. SRR T = Tim

B \/1+sinz+sin2x7(a+ﬁsinx)

s. L S — = O (o) BTN, R o, 1
2
N =

7. Wy = f(sin’z), Ky Ky

1+ 2%z, 0,
8.&ﬂm={(+x) N2
1, z=0



2024-2025 Z£AEMAS (B) (1) #Ap#iR

9. WkH y = y(x) ZHJHE cos(zy) + Iny — o — 1 = 0 Wi @RI R &L, 3K dyl,—-

10. ¥ f(x) =2 In(1 +z), 3k £©(0).

2 S8 (g 6 ), 1k 30 4))

x2en(zfl) +ax + b

UL PHEERH (o) = lim =~ o WM, Hoh a,b A
. . . T = arctan \/1?7
12. weisty = f(o) hSEOTR { " (t > 0) s, Hefy =y(t) ke’ +e' =2 Wi,
y=y

iy = f(o) 625 (5

01 (5)) mempngor



2024-2025 Z£AEMALS (B) (1) #A#iR

13, WA (e} WL 01 = 1, = 1+ p(n > 2), DESOBR lim o, HFERE

14. FEHKHT 53 4000 KAL 22— G EBHL, IEREIL BRI AREXHE, BEYLIIIIA 0 W EEE
T L TEANWHEIN. AT A 0I5 3 L T 2 B ST 3000 KAL, HGHEA 600 K /s, isRAEHI
ZIBBHUDF 0 1AAL .

N —-1)—1
1S, WA y = f(2) BOFE 2® +y® oy — 1= 0, o lim LCST D 1
z—0 ln(l +1’2)

3 UEWLE (Bg/vE S gy, 3L 10 4))

16. WIEEH n > 1, FH: 22" + a12®" ' + a0z® 2+ + aop_1z — 1 = 0 B/ LR

17. HeR%L f(2) 78 [0,1) E3#4E, 1 (0,1) WIS, FH f(0) = f(1) =0, f <2> =1, FEIIETE € € (0,1),
fle) =1

=
a R



CHAPTER 4

2024-2025 SAEHBYY (B) (1) WP Hids5 5%

1 AT (/i 6 4y, 3L 60 4))

1. Solution. {£EF| n+ 1 <n+ Vk<n+ ¢n, FPA

"o <"
T, < .
n+ \g’/ﬁ - n-+1
o o
B lim s = lim o =1, hIGEERE lim o, = 1.
2. Solution.
. ereosr—r _ 1 . xCoST — I
l:_lll'rlem :—hmi
z—0 3 xz—0 x3
1— La2 1
= lim — 5% _ i 28
z—0 x z—0 I 2
3. Solution.
'152
u = w ' —1:exp $21n2+cosx 1
3 3
~ 22 m@

B0 B30 — Bk 4

4. Solution.
I — lim (V1 —22—1)+ (1 —cos3zx)
a0 14z +ia2to(a?)—1-2
. —32?+ 22% 4 o(z?)
= lim T
z—0 522 4 o(x?)

=38.

17



18 2024-2025 “EAERBLy (B) (1) WP IASH 5
5. Solution.
lim f(z) = lim \/1+sinx+sir.122x7(a+5sinm)
z—0 z—0 sin” &
~ tm 1+ isinz + Lsin’z — L(sinz + sin® 2)? + o(sinx + sin’ 2)2 — & — Bsinz
z—0 sin® z
_ lim 1+%sinx+%sin217%sm x4 o(sin® z) — o — Bsinz
2—0 sin®
. (1—a)+ (3 —p)sinz + £sin® z + o(sin® z)
= lim — .
=0 sin” x
. ) 1
WA R @ =052 fx) W REUR, 8 lim f(2) f74E, Fridl—a =0, *—5—07 f#fFa=106=3.
. 1
. Solution. Iny = 3 [Inz + In(z® + 1) — 2In(z* — 1)],
L1, 11 Az
Fﬁl/]\y Y 3<x+x2+1 x2—1>’ W
;_sjx(@+1) 171 2z 4z
(xz2-1)2 3 22+1 22-1)°
. Solution.

y = f'(sin® x) - 2sinz cosx = f'(sin” z) - sin 2,

" = f"(sin® z) - sin® 2z + 2cos 2z - f'(sin® z).

. Solution. f (z) W& I N © # kr, k= £1,+2,- -

In(1 + 22)
sinx

HaFOR, Infz) = , BreA

sm T

fl@) = f(x)- (”

2x : 2
> sinz — In(1 + 2*) cos
(1+1’ )sm;. . <1+.’I,‘

Ly sing — ln(l +z )cosx)

sin® x
2z In(1 + 2?) cos =
1 _ .
=+ ) ((1+x2)sinx sin? z
ﬂ:ﬁ z=0 HTJ'; )
14+ a2)as —1 e
f'(0) = lim % — ljm & T
z—0 x z—0 X
2
fim MO
=0 xsinx
(14 42) < 2z B 1n(1+x2)cosx> £ 40
G LA, [(2) = ' (1+a?)sina sinz ) ’
1, =0

. Solution. X} 7% cos(zy) + Iny — x — 1 = 0 WK i15

1
—sin(zy)(yde + xdy) + — dy — dz = 0.
Y

Yo= 08, y=1, RALRM dyl,_, = do.



2024-2025 24y (B) (1) MR HiBHE R

10. Solution. FIffl In(1+2) = > ()" 12, 4
n
n=1
1 1 - 2
.3 4 5 7 1<
flz)=x — 5% —|—§x E v

iy Taylor E#, ¥ X5 f(x Z f :c ST, 153 O 0) = —i . 6! = —180.

2 8 (v 6 4y, 130 4)
11. Solution.
o> 1R, @Y 5 4o, FTRA

z2e"@D 4 oax + b

_ i E T e
n—oo ] 4 6D
= JIQ.
2 b 1 b
n—o00 =1

W < 1, @D 50, B flx) = ILm 1b:ax+b.

2

e, x> 1,
GERRE, fa) = 0Tl oy
axr + b, <1
1+a+0
f(az)ﬁéiéﬂ:ﬁﬂaﬂ:ﬁ{ T2 flatb=1
a+b=1

12. Solution. “:‘]IZEEIQ‘, t=1, \hFe! +ef =25 y(1) =1, F)?Lj\f(g) -

KRR €Y + et = 2e RIS e¥dy +e'dt =0, A t=1,y =171 dy=—dt, FrPhy(1) = 1.

L ) = S

AV H Rk
y71:—4(177%) W drty—1—7m=0.

13. Solution. Hy;Fin] 15
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1
LTy — Tp—1 = —5
n?’
1
Tp—1 — Tp—2= (n 1)27

1
1‘2—.%‘1:27.

n

1 1
5 AR AMIN G 20 = 14 oy + g b 5= D
k=1

AR (o) BN, Hz, <143 ﬁ =22 <2 GO {a) WEE, B Nim o AL
k=2

14. Solution.

. h dé
Ve ETHAEE R b, W tand = —— 1000 FJfU\f—ZLOOO sec? 6 - TR

dh V40002 + 30002 5
Hf 3 $Z - — — - =
FH AR ] HT R 1) ” 600, sect 4000 1
dh
600 12
F)?A— L = — (INEE/F) .

dt 4000 - sec2 0 4000.(%)2 125

15. Solution. 24 z = 0 i}, A FESE v = f(0) = 1.
SR 2 + y° + zy — 1 = 0 WHRMMS

3z2dz + 3y*dy + ydz + zdy = 0,

dy 1
= =1 __ L
oA =0,y = 1B, f/(0) = | :
PA 1t
fim fcosz =D —1 . f(eosz —1) = f(0) cosw—1
z—0 In(1 4 22) z—0 cost—1—-0 In(1 + 22)
_ p0). tim 521
=£(0) ;E)I}) In(1 + 22)
_ 1 lim —%x2 _1
B 3 z— 2 6

3 UEWLE (B/vE S gy, 3610 4))

16. Proof. & F(z) = 2?" + a12™" ' + ap2® 2 + -+ + ag, 12 — 1, M F(z) 7E R _|iEE:
HEH F(0) = —1F(~00) = F(c0) = 400, MMEEHAH, 1L c1 € (—00,0), ¢z € (0,+00),
5 F(c1) =0, F(c2) =0, BIFFEEAHATAR.

17. Proof. 4 F(z) = f(z) —x, W F(z) 7E [0,1] Fi#EZE, £ (0,1) N[

WEF F0) = f(0)-0=0, F(é) :f(;) _%:%, F(1)=f(1)—1=—1

e (0.3), AT o < (0.5) o e
E?W\EE Rolle Eiﬂm%ﬂv /T?T:E:g S (xlan) - (07 1)7 ﬁfﬁ’ F/(g) =



CHAPTER 5

2023-2024 AR (—) () B2

1 FEARVHRGE B9/ 6 4y, 1L 60 4y)
L SRBBR L= Tim (—1)" sin (\/n2 n 17r>.

2, ﬁ&[&gz—hm o

z—0 T —sinx

3. M - 00, Wu=v1+tanz — V1 +sinz FELH ¥, RIGEBEE ¢, k H1E.

21
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(—) (B) ik

1
arcsin x > 2

4. SRR | = lim (

2
5. PR f(z) = S il f () BT A A

SIn7Tx

6. y=/zsinzver —1(0<z <), KFH Y.

CHEAVITE TS U et a b, f() fE o — 0 TS

1+ barctan x, x>0

ST

8. WALy = y(x) AHHE y = 2¢¥ sina — 7o BB M AT eAEL, 3K dy|,_o.



2023-2024 ZAERA Y (—) (F) iR,

1

9. Wy =

10. %y =sin*z —cos*z, kv Ky

2 Zifmdl (/v 6 ), 3k 30 41)

=t 41,
UL Ry = y(o) B L

y =4t —t?

Fn

12. Ry=g(z) 2y

b b
13. % b, > 06 =1,2,--+ n,--+), @y = —— 2

TR {an} WRRATEAE L.

+ +
L+br  (L+0b1)(1+bo)

fla) BEREL, f(z) =2+ (1 +2)", Ky=g(2+a?) T =140MFH

bn

T AT £ be) (L +by)

6> 08E, i (-1,0) fF y = y(2) WL, KU

) m
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g(x) —e™*
—r x#0

14. WREL f(x) = { x 7 # T H g(@) 7E (—o0, +oo) WEA —M IS T8, H ¢”(0) 1R1LE,
0, =0

9(0) =1, ¢'(0) = =1, 3K f(x), FHPNE f'(z) 7E = = 0 AEAYIELENE.

15, —WEE u e B B B a8 — 20 KL, % KL Ry 20km, IE DA 16km/min f 38 [ L34
KPR, Y RIS KB B 40km I, BRI BT A B R 2 D7

3 UEWIE (g S 4y, 310 4)
16. BeR%L f(x) 7E (a,b) WL, H i € (a,0),i=1,2,--- ,n, IEHRDIFEE—KE € (a,0), ff

F©) = = (@) + fw2) ++ Fla)).

17, B (2) 75 [0,1) LHESE, 7 (0,1) TS, IFEL 7(0) = 0, F(1) = o IEWMFAEE m € (0,1), HLE#,
BERE S + f'(n) = £+ .



CHAPTER 6

2023-2024 SRy (—) (B) Bl

1 JARVHEE (/8 6 5y, 3L 60 41)

1. Solution.
I = lim(—1)"nsin ((\/ n?+1—n)r+ mr)
T
= lim nsin( vVnZ4+1—n 7r> = lim nsin ()
n—00 ( ) n—o00 w/n2+1+n
lim " T
= _— T = —.
n—o0o\/n2+1+n 2
2. Solution.
.
T(Stanzr—x _ 1 t _
= fim ST Dy ane
z—=0 T —sinz z—0 x —sinx
sec’?x — 1 . tan’z
:hrni:lmi1 = 2.
z—0 1 —cosx z—0 5;52
.
tanx — .
[= limef 22~ % (e fpFaltana 2 [])
z—0 I —sing
. tanx —x
= lim -
z—=0 z —sinzx
. seclzr—1 . tan’z
= lim = lim — = 2.
=0 1 —cosx 20 Za2
3. Solution.
%
: (tanz — sin)
U= anx — sinx
V1+tanz + 1+ sinz
1 1 1
Ni(tanx —sinz) = itanx(l —cosx) ~ sz’
1
k=3c=-.
Al C=7

25
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S

U tanx — sinx
e—0 ca®  cak(y/1+ tanz + /1 + sinzx)

. tanz(l — cosz)
= lim ————~2
z—0 2cxk

Lg3 gk
lim = lim ,
z—0 2cxk  1—0 4dc

1
3—-k=0,4c=1, El]k:3,c:1.

. Solution.
. 1 arcsin x o1 arcsin x
l= limexp |—In =exp | lim — In
x—0 1’2 X z—0 x2 x
[ 1 [arcsinz . aresinz —x
= exp | lim — —1)| =exp |lim ————
_m—>0 1‘2 x z—0 173
U I = Bl B S SRV
TP T e | TP L s T2
= ex -lim éIQ] —e%
P [z—0 3224/1 — 22 .
. Solution.

Bsinrr =0Hloz=4kk=0+1,+2--- i, f(z) LEX,
Wx =k k=0,+1,+2--- 2 f(x) BHEEA.

— a? 1-— 1
lim f(z) = lim - = lim —— . =¥ _ =,
z—0 =0 sintxr  z—0sinwTx T T
. oom(l—z) =z 1
lim = lim ——— . — = —,
z—1 /(@) e=lsinm(l—z) «© 7

FrbA @ = 0,1 2] Kl

TR

. Solution.

1 1
Iny = 3 (lnx+lnsinx+ gln(ez - 1)> ,

1 1 x
y' = =\ xsinzver — 1 Zbeotr 4 — .
2 x 2(e* — 1)

Jir A

. Solution. i1 f(x) 7E v = 0 ALTT S, WAL f(x) 1E & = 0 AbiELE, B

lim f(z)= lim f(z)= f(0).

z—0t z—0~
A f(0)=1, lim f(z)= lim (1+barctanz)=1= f(0),
z—07t z—0*t
lim f(z)= lim (a+z+V1—2)=a+1, JTAa+1=1, Bla=0.
z—0~ z—0~
J1I=—1) — — _ _ J1—x- 1L
L) = tim EEVIZD 2L VIme oV Ve gr
z—0 x z—0 X z—0 x



2023-2024 ARG (—) (1) AR EHASEER

1+ barctanx — 1 . barctanx
= lim ——— =,
xT

—0 x

£4(0) = lim

x—0 x€X

AR £1(0) = £1.(0), FBAb = %

8. Solution.
Y B rx=00y=0.
TR S
Yy = 2e¥y’sinz + 2e¥ cosx — 7,
Al
,  2eYcosx —7

YT 1 oevsing

JITPA

yllz:() = _57 dy|z:() - y/|m:0 dx = —5dz.

o M ar=0"y=0.
TREMIREY, 153
dy = 2¢Ysinx dy + 2¢Y cosx dz — 7dz,

M
2eYcosz — 7 2eYcosx — 7
dy = ————d d = — dr = —5dx.
Y7 T 2evsing Ylomo 1—2e¥sinz|,_, v bdr
1 1 1 2 1
9. Solution.y = —— ————— = —. _Z. )
MOy = 1 o) @ +2) 5 z+2 5 2r-1

\ 1 \™  (—pma
HEAES ((1+x)> T Ogao

() = L (L W2 1 A\ 1 (=preal 2(=1)"-2nnl

_nl /(=) (=prent!
5 <(x+2)n+1 (2x—1)n+1)’

\ n n! (_1>n n+1
Bk o )<0)=5(2n+1 Lonin).
10. Solution. [H°4

4 2

.4 . .
y = sin® z — cos* z = (sin® z + cos? z)(sin® z — cos? z) = — cos 2z,

Fi A

y = 2sin 2z, y" = 4cos2z.

2 S8 (g 6 5), 1t 30 4))

d
11. Solution. ¥ )5 (w0, yo) XVHIBHCH t = to, N d%

t=tg
—t

0
x—x),
i ( 0)

B TE (20, yo) HITIE RN ¥ — yo =




28 2023-2024 2EAEAy (—) (F) WIS ER
Wy — (it 18) = 2o — 6~ 1) By = 2t - S0,
kit (—-1,0), BRATREE —to—2=0, f#5: to=-2 (REEE), to=1,
H to =115 (zo,v0) = (2,3), BITRUILEHFEN y =2+ 1.
12. Solution. fiiiFE /5 f/(z) = 1+ (1 +z)° <ln(1 t)+ 11:::) :
ok (1) = 2(In2 + 1),
N
)=3 ¢@)= ==
u 09 1) 2(n2+1)
A .
Y =9g@2+a%)20=22¢2+2%), ],y =90) 2= 57
13. Solution.
_ bl + b2 4oy bn + bn+1
T T (T b1+ bo) (L4+01)(L+b2) - (L4+0by)  (1+b1)(X+b2) - (1+bpt1)
o bn+1
T b ) (U ) ©
Eﬁlﬁ(ﬂ {l'n} %i}%—b‘ii
bk- - 1 _ 1
(L401)(L4bg) - (T4+0bg)  (L4b1)(I4bg) - (T+bp—1) (1+b)(1+ba)--(1+bg)
JIr DA
R S ( 1 1 ) N
= 1+b L+br (L+01)(1+bo)
1 1
" <(1+b1)(1+b2)--~(1+bn1) - (1+b1)(1+b2)"'(1+bn))
1
B C N S PO s
MBI {@, } A5 LI, R BT AT S B A5 AR R A A
14. Solution.
S 2O, f(2) = x(g'(x) +e‘1)2— g@)+e*  ag(x)+(x 43;21)6‘”” —g(x)
M =0 I,
, ) g(x);eiz -0 . glx)—e" . g(x)+e®
F0) = Jim —=—— = lim == —— = lim =5 ——
. Jd@)+1+e -1 . Jd@)-gd0)+e -1 1, ,
:}/1_%9(:6) 2gce :;l_%g(x) 9(2; e 25(9(0)—1),
/ — ’ — —
fi ) = i S i ()
_ g Y@ e ge) —e
x—0 x x—0 {L'2
1
=g"(0) -1~ 5(9”(0) —1) = -(4"(0) = 1) = f'(0),



2023-2024 SEAERBYY (—) (B) BT HIASHHE

15.

3

16.

17.

Solution. i %] ¢ WAL EMEE KT BN okm, Hingetl iy 0 5L, WA

i—f = —16km/min, 2 = 20tan6,
T dé 1 dzx
0 = arctan — B =
6 = arctan o5, T2 7 20 + £ dt
de 1

d
24 2 = 40km, &

g = —L6(km/min) i,

= 10?
dt 20+ 42

s 4 .
AR o A AR R R — %rad/mm.

4 .
(—16) = —%rad/mln.

UEWLE (Bg/&8 S 4y, 3% 10 4))

Proof. Ak a <z <z < - <xp <b, BIR f(x) TE 11, ,] [TEEE.
ﬁi f(x) Y{ [Ilazn] J:UZ‘EWEJFHEij({E M *ﬂ%d\ﬁ m, EI] m < f(l’) < M,Vas € [l‘l,In],

MIIA m < fla;) < M,i=1,2,---,n, ¥
m< L (Fan) + fle) £+ flan) < M.
A AT T 15 € € [, ] C (a,b) (775

FO) = - (Fle) + flz2) + o+ ().

3

Proof.
i 4 F(e) = f(a) — 0%, W F() 46 [0,1) LHESE, 45 (0,1) T,
H F(0) = £(0) =0, F(1) = f(1) — % ~0.

[ [51] Eormsy ogrange sz,
sue (0.5) ¢c (51). it
1
F(3)-ro-rwy  wer(y)=ro-n
r-r(3) -y w-or(3)-re-c

PIHIINAR f'(n) —n+ f(§) —€=0, B f() + f(n)=E&+n.
B2 2G@) =fo) - fA—x), W

G'(e)= fl@)+ f(1—2), GO)=10)-f1)=-1 @ () 0,
) 1
M H Lagrange H{EEHS, 3 € <0, 2>, fifi

6(3)-c0-c@©(3-0) W ro+ra-9-1

DN | =

é\n=1—§€< ,1>, BV £(6) + f/(n) = € + 1.
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CHAPTER 7

2022-2023 “EAEHAL> (—) (B) W5

1 JARHSE (Bg/E 6 5y, Ik 60 5)

+ sin + -+ +sin

s T ™
vn?+1 vVn? +2 \/nQ—i—n)'

1. KRR 1 = le (sin

2. kmlﬁl—hm 1 )(1— .1 )

—01In(1 4+ x sinz

3. KM 2 — 0 WF, Jog5/NE x — arctan x [ FFINEL

31



2022-2023 2FAE R

(—) (B) ik

R . +acosr—2 |, .. S
4. P b= lim TS0 TS s SR a, b,
z—0 tanx

In |z|

sinz, 3K f(x) BRIET S A B2 2.

Vit -Vi-z
CVIto+VI-w

(x # 0,2 # +1), K¢/ (x).

6. BEy(z)

N S E X d2
7. WA SRy = y(x) BTy = 1+ xe? HiE, oK chfg
=0

8. Pry=(1+2)"", Kdy.



2022-2023 ZAERA Y (—) (F) iR,

9. B4 f(z) = 2® In(1 +z), 3k £19(0).

10. RKihZer =1 —cosOFE O = g LINSORPIEE

2 S8 (g 6 5), 1t 30 4))

UL BB (o) = lim T

12. By =glx) f2y=fz) AL, flz) g, f(1)=2f(1)=-4, Ky=g(l+2*)fEx =145

2
13, WM () e = LTS, B =0, S(1)=0, y= @), k U
x=1



2022-2023 “EAERBYN () (E) Hid%id

, BRELSf(2) AT, R F(x) = f(g(x)) BSR4

1

z3sin—, x #0,
T

0, z=0

15, $7K LA 4m® /min P A— B A28 T, AU T BN, B0 A 8m, IRIARER 4m, 24
AR KBRS Sm I, KT R e 22 07

3 UEWLE (B/vE S gy, 3610 4))

. 4 . . .

YN

17. BERREL f(2) 7 0,0] LRA B34 HIf"(2)] < M, f(x) 7 (0,0) WHUGHRAME, Bwlik: [f/(0)] +
[f'(b)] < Mb.



CHAPTER 8

2022-2023 SRR (—) () B

1 JARVHEE (/8 6 5y, 3L 60 51)

T T T
1. Solution. {% x,, = sin —— + sin —— + - -+ + sin ——, |
vn? 41 Vn? +2 vVn2+n
sin il < < nsin il >1
nsin ——— < x, <nsin ———, n .
vn?+n n? 41
T T T
Il lim nsin—— = lim n- —— =7, lim nsin—— = lim n+- —— =
n— o0 n2 +1 n—o00 n2 +1 n— o0 n2 +n n— o0 /n2 +n
FrPA L = .
2. Solution. )
.1 sinx—=x
= lim - ——
=0 rsinx
. sinz —x
= lim ———
z—0 .133
cosx — 1 1
= lim ———— = —=.
z—0 3562 6
3. Solution.
1
#i—. % f(x) = arctanz, N f(0) =0, f(0)= o2 » =1,
2 —2(1 )2 4 822(1 + z2
f//(o):_ 1‘22 :O, f//l(O): ( +x) +2:I;1( +‘T) __2,
(1+(E ) 2=0 (1+1’ ) =0
1
DA arctanz = © — gx?’ +o(z?), T
x — arctan x = 11:3 +o(z®) ~ 1:03.
3 3
RN | NN
M o, BHECH 3
N N ) . — t
. — 0, v—arctanz [ FEEHN cx”, M) lim rTarclant 1.
z—0 cx”
fim (x — arctanx)’ _ 1— o
&—0 (cz™)! crar—!
= lim

z—0 crer—3’

35
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. 1 1 N 1 RSN
FIOA Jim ——— =1, M r = 3,c = o, HIEHA o, Hrioh 3.

crx’”
. Solution. {] b 2%, lir%tanx = 0%, lin%)(x +acosz—2)=0, TRa=2.
xr—r Tr—r

x+2(cosz —1)

#E b = lim =1, fla=2b=1.
x—0 x
. Solution. 4 z =0,z = 1 i}, f(z) WX, W e=02=12 f(z) KREIH5S.
Inz 1
li - R
ot o8 /(@) z—0+ cscx |z — 1]
1
— lim —=*
z—0+T —csczcotx
.9
- — lim 2% _y,

z—0+t T COST

KRR lim f(o) =0, FiPhx = 0 £l LIS,

- . 1 . _Infz] 2
(o Jim ) = Jimwin ol - 7 =gy = Jimprinlel = Jim =y = lim = =0)
X
. . T . . -1 . .
lim f(z)= lim sinz = lim sinz = sin 1
z—1t z—1+ T — z—1tx—1
. . —nxr . .
lim f(z)= lim siny = —sinl,
z—1- z—1- x —1
JIrPA @ = 1 /2 BRERIA) BT 5.
1—V1— 22
. Solution. {Lf#if5 y(x) = %
JIr A ,
R el el B )
x) = = .
Y x? 221 — 22
. Solution. A = =0,y =1, HREWNAXT = KFH
(1 —aze’)y’ =e, ()

TR () PHATRT 2 RF1G

FreA )
dy
" 2 2
(0)=2¢*, R — = 2e”.
da? =0
. Solution. & Iny = sinz In(1 + 22), FrPA
1 2
Qy’ = coszIn(1 + 2?) + sinx - Hixx?’

2z si . 27 si
y = (cosa:ln(l + %) + 1:0—’5—1216;:) y = (14 z?)sne (cosxln(l + %) + m) ,



2022-2023 SEAERBYY (—) (B) BT B IASHHE

it

. 2 si
dy = (1 + 22)*n® (cosxln(l + %) + lx—in;;v) dz.

9. Solution. H{ v(x) = 2, EHIIUK LA A SECH 0,

1)1k — 1)
(B) () — W _ DR -DE
u® (@) = (n(1 + ) e LI LR
H Leibniz A% (uv)™ = E Chym=Ry®) | 18
k=0
10 3 (—1)%9! 5 (—1)88! (—1)77! (—1)%6!
10!
) F(10) () = —

‘ N = (1—cosf)cosb,
10. Solution. [ £/ % TN { T
y=(1—cosf)sind

%_3:5_ sin? @ + (1 — cos6) cos 6
dr % " 92sinfcosf —sinf
dy

\ _I/E
fRA 0= 5 £ e

=-1, z=0y=1, HIVI&IENy=—2+1

0=1

2 L8 (B 6 4y, 1t 30 4))

) - ) 1'2 +x2enw 9
11. Solution. 24 2 > 0 i}, " — 4oo(n — o), AW lim i ¢ ;
n— 00 ene

2.nx
W < OB, € — 0(n — o0), B lim ST — 4
n—oo | 4+ en<
2.nx
W= 0@, lim ST )
n—oo 1 4 en®

. 2, x>0,
ZiEPnR, f(x) =
z, x<0.

Mox£OM, flz) =2 K f(v) = o WHERE, B
2 =0Hf, i%hf(@zO: Efgff(x)v H f(0) =0, # f(z) £z = 0 &LEZ:.
B f(2) 78 (—o0, +o00) FAbALESE.

12. Solution. 1S ¢'(2) = ———

ST

Jir A




38 2022-2023 2AERAY (—) () B ASHER

13. Solution. 3/ (z) = 2f(x) f'(z),

d?y Y () —y(1)
@ o o }1—>ml r—1
i 2 @) )

r—1 x—1

L 2 @) - F()

x—1 rz—1

—2/(1)1"(1) = 0.
f (x?’sinal:) , x#0,

14. Solution. F(z) = {

£(0), x=0.
N / / 3 o 1 2 1 1
M £0W, Fie)=f"[2’sin— ) | 32“sin— — zcos — |,
x x x
ﬂ:ﬁl':OHTJ', 1
x3sint — 0
/ _ x —
0= i == o

15. Solution. &I %] t ZEa$H/KATC Vm®, KR RR hm, JKIE RS rm, N

r h h 1
_ = — = — K = — 3
T=% Br=g, BV =k,
dv 1 dh
=) — 2.

e w

o v . dh 16, . i 16

24 h = 5m I}, ol 4m” /min B, i 257Tm/mln. Bl K T R R 2 257Tm/mln.

3 UEWLE (Bp/vE S gy, 3610 4))

4 2\ s
16. Proof.mxn+1—xn<4—xn—xn=—( xn_Tn) < 055 {x, } B

. P 4 5Un+1+win 4 .
(EZHH%{EK—;%K xn—&—l?é#&xn_i_l‘i’; <41:f

4
W< 2, 80U <1 N () L)

N oxn >0, A RN WA Jim_ z, FFE.

. 4 4 4 )
% limz,=A, WA>0fz,01+— <415% lim (mn+1—|—) <4, EﬂA—FZSéL, 5 A= 2.
n—00 T n—00 T

n n

17. Proof. % f(x) 7E o € (0,b) ALHARHNKAE, W f'(z0) = 0.
XF AL f' () £E [0, o), [xo, b] b4 5N ] Lagrange H{E&#, 15
f(zo) = £(0) = f"(n)zo, 3 € (0,20)
f1(0) = f'(wo) = f"(€)(b — z0), 3E € (20,b)
LF O+ @) = 1" (m)]zo + [f(E)](b — z0) < Mg + M(b—20) = Mb.



CHAPTER 9

2021-2022 ~AAERARYy (—) (B) Bl

1 A8 (/8 6 5y, 3L 60 41)

a™ + b 4 et
3

L. kR ngrfw( ) (a,b,c > 0)

2. KMz — 07 W, Tog5/NE /14 ovr — X BRI

. o1 3+cosz\”
s - 1 [(21) ).

39
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4. &4 lim (\/2$2+4x—1—ax—b):(), 3K a,b.
T—r—+00

ln(1+m)>em11

X

5. RALFR 1= lim (

6. Ti5E f(x) = et FIGT A LA,

N » e Z:t+et, . L d2y
7. Wy = y(x) ASEO#E Wi, =k o

y = sint t=0

8. Wy=2z", kvy.



2021-2022 2AERA Y (—) (F) iR,

9. 3Ky = 2% In(1 + z) 7£ = = 0 AL n Br 3%k

cosT . dy dy
22 7 " d(cosx)’ d(z3)

10. &y =

2 S8 (g 6 ), 1t 30 4))

1. # 2 =o(y) & f(x) = Inz + arctan = 1 EEL, K ¢ (%)

12. BS y = y(o) 7R ™ +In S0 = 20, SRINATE © = 0 LIPS TR

13. BeeRB f(2) £ o = 0 b7, H f(0) =0, f'(0) =2, iﬁ%g%w-



4 2021-2022 2AEHAYy (—) (F) B2

14— K Sm kAT ISEERT B b, B i OB T i A 1030 3. 24867 F i T A 3m
iF, SRS S T hE T SR 2.2m /s, LIRS T B A R R R Ry 2 A7

3 UEWHE (i 5 4y, 310 4p)

, 4 \ . o
16. I&Lxl >0, JCn+1:3‘|' ;(n:l,z,-“), ﬂEEﬁ: nhan’oloxn ﬁﬁ#;k;ﬁx:{ﬁ

n

17. BLeREY f(2) 72 [0, 1] E3EZE, (0,1) WA[F:, c € (0,1). WEHI: 3¢ n e [0,1], fiifg
20f(1) + (¢ = ) f'(n) = £(&)



CHAPTER 10

2021-2022 224 By (—) (b)) WP H B HER

1 JARVHSE (/8 6 5y, 3L 60 41)

1. Solution. 4 A = max{a,b,c}, N

3 3 - 3T 3

i deEENs, FH = A = max{a, b, c}.

fa) =T ava - = (iavi-1) - (@ - ) @ 07)

= %z\/} +o(z) — (2x 4 o(x))
= — 22+ o(x) ~ —2x(x — 0T).

BN 22, BrACH 1.

< A.

1 a™ + b 4 1 (a”—i—b”—&—c")}‘

2. Solution.

3. Solution.

e In =7 1
[ = lim
z—0 1‘3
zln 3+cosx 3+tcosx 1
= lim ——4— = lim —4——
x—0 €T z—0 x
1. cosz—1 1
= — lim 5 =—-.
4 z—0 xT 8

4. Solution. HL{i Br}rl ( 202 + 4z — 1 — ax — b) =0 Winr, O

lim
r——+00 T xT

\/ﬁ b
(m b o

NIIEES
. V2?2 +4x —1 . 4 1
a= lim x—l——x: lim 2—5—7——2:\/5.
r—+00 €T r—+00 €T €T



2021-2022 ZEAE BV () (B) T BB HHE

b= lim (\/2x2+4x—1—ax): lim (\/2952—1—4:3— —\/ix)

r——+o0 T—00

Y (S
r  2z2

= lim \/§x~1<i—l>:\/§.

= lim V22

Tr—r+o0

r—+00 2 92
1 In(1 1 In(1
5. Solution. [ = lim exp In (1 +2) = exp | lim In n(l+x) '
z—0 e —1 X z—0e? — 1 €T
iil]
m 1 In In(1+ ) _ ‘1 {ln(ler) 1}
z—0e? — 1 xr z—0eT — 1 €T
1 _
= lim n(1—|—2x) m
z— T
1
~ fim Tz
z—0 2x
. 1 l-1-z 1
a0 14w 2x )
AL = e 2.

6. Solution. f(z) BN &K « = kr, = = kr + g k=0,41,42,---, HHEWTF:
x = 0 2 BERIE] W 5. R

) lz| \ . T B ) lz] \ . -\
lim exp =exp| lim =e, Ilim exp|—— ) =exp( lim =e .
z—0+ tan x z—0t tan z—0-~ tanx z—0- tanz
= kr(k = £1,%2,- ) RIEFFMBEE. 24

lim exp <|:v|> =et™ = to0.

z—kmt tanx

T =kr+ g(k = 0,4+1,+2, ) RATEFIEE. AN

. T
lim exp 2] =’ =1.
z—kr+% tanx

7. Solution. [Hk
dy %’ cost

— dzr 1 L At
dx £ 1+e
7sint(1+et)fcost~e‘
d?y (1tet)? _ —sint(1+e") —cost-e

dz? 1+et (1+et)?

Jir PA
&y
dz?

|
| =

t=0

8. Solution. [ (z%)" = (e“”)/ =2°(1+1Inz), X

Iny =z%Inz,



2021-2022 ARGy (—) (1) AR H S EH R

1
Jr LA gy/:(xmlnx)/=x1(1+lnx)lnx+x1*17 B
/ 2 o1 )
x

9. Solution. H v(x) = 22, BIH=PA FHSECH 0,

—1)k=(k - 1)
0 (z) = [in(1 + ) ® = L F=Dl oy
u®(@) = fin(1 + ) e R S
i Leibniz /A3 (uv)(") = E:Cflu(”—k)v(k)7 78
k=0
_1\n—1 —_1)! _1\n—2 N 1 n—3 _3);
) _ 2D (=) ) - 2) G = 3)
y x ATo" + 2nx T +n(n—1) ATz

FirbA

y™(0) = (=1)"3n(n —1)(n—3)! = (;1)""' (n > 2).
iMi y'(0) = 3" (0) = 0.

10. Solution. [}

dy —a?sinz—2zcosx  wsinz+2cosx
dz x4 N 3
JIr A '
dy B _.rsm:v;,fcosm dx 7 x4+ 2cotx
d(cosz)  —sinzdr 23
dy  —EMERZCST{p gging + 2cosw
d(x3) 3r2dz N 3a® '

2 L8 (B 6 4y, 1t 30 4))

11. Solution. 24z = 11}, y = f(1) = -

Z.
iii}
f'(z) = (Inz + arctan )’ = 1 + L
o T 1422
) 1 3
F)fbyxf(l)=1+§=§,ﬁk
(T _ 12
“"(Z)_ffa)_s
12. Solution. J5i 5 FEAE K
Ty ! yf/, 1 =
e (y+xy)+y 1 0,
(0
fre=0y=efh, Bet LW o1 Hy0)=e(l—e).

. =

JRADIZTTRE N y = e(1 —e)z +e.
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13. Solution. 3/ (z) = 2f(x) f'(z),

o PF@) = 2f @) L [f@) = F0) , f@®) — £(0)
z—0 3 T 20 T 3

= 1'(0) = 2f'(0) = —f'(0)

= -2

14. Solution. ¥eif i Bika AR RN s(m), MBI AR o(m), A—KEH

s =/52 — z2.
FRE_ .t @
O NG
Wy = dr _ v 45 3 o5
¢ = 3m, i 2.2m/s i, %=1 2.2 = —1.65m/s.
RIAE b ) ¥ 1.65m /s,
f(z) - £(0)

1
15. Solution. & f'(0) = lim = lim wcos — = 0,

x—0 x x—0

Haz#0w, f'(z) :2xcosé+siné, FIrbA

23J°cosl4—sinl7 x #£0,
fa)= e
0, x=0.
S, NS / 1 . ]' 2z VO .
X x# 0, %B%@%ﬂlf(x)ZMCOS;JrSln; HESL, PrPAELE;

i lim <2x cos L+ sin ;) RAEAE, ok f(x) 76 © = 0 bR iELE.

3 UEWIE (/)i S 4y, 3L 10 43)
16. Proof.

4
E R 0 > 1R, 2, >33 n> 208, z, <3+ 5, B {z.} AH

3
 ags —ap = = A T Bn) e o B, (L

T Tn—1 TnLn—1

. . 4 4 Mrpo—xn)  16(2p-1 —Tp-3)
n+l — 4dn—-1 — — — — -
T Tn—2 TpTp—2 LTnTn—1Tn—2Tn—-3

RIZFFH {zon—1} ST {wor} 3551
B AR RN AT 18 {zon—1 ) FETI {zarn} B
1w klirglo Top—1 =11, klgglo Top =g,

1E

4 4
$2k+1:3+77 (L’2k13+
T2k T2k—1

4 '
P B RR T§11:3+EW\&Z2:3+Z , S L =1L =4

1




2021-2022 ZAERBYY (—) (B) BT BIASHHE

EICH () HOBRAAE, L lim o, = 4.
W M= A =3 1 % FUERCI] (o} DAL H B

4 n—4
0S|In+1_l:'<3+x>—4’:|xn |

n xn

< 1|Ccn - 4‘
3
1
Sn—l
HAE SRR (2, — I WLSHE] 0, BB {20} DA L HIRER.

S ‘e S

|l’2 74|

17. Proof. M5 k%t F(x) = 2% f(1) + (¢ — 1) f(x), W F(x)7E[0,1] FiEZE, (0,1) NAS
Hy Lagrange HYEERE, 37 € (0,1), #if5

F(1) = F(0) = F'(n),

B 2nf (1) + (¢ = Df' () = (1= ) f(0) + e f(1),
(1= c)F(0) +f(1) 2 £(0) 5 F(1) MIECTFE, mAMERIEmM, 36 e(0,1], {f

f(€) =1 =) f(0)+f(1),
W3¢ m €0,1], if5

i
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CHAPTER 11

2020-2021 4R (—) (b)) WPk

1 ANUEPEE g/ 3 51, 3k 18 51)
RO (S W ()

—

A. 4 lim sinz, =0, lim z, =0
n— oo n— oo

B. ¥4 lim (anr \xn|> =0, limz,=0
n— oo n— oo

C. 4 lim (z,+22) =0, lim z,=0
n—oo n— 00

D. 4 lim (z, +sinz,) =0/, lim z, =0

2

. X z_
2 i [ S| O
1 B. ¢
C ea—b eb—a
@ z#0
3 iEkF(x)={ x LHH F0) =1, f(0)=0, Wa=0%& F(z) 1 ( ) .
f10), z=0
A. JES B. A [E] s
C. Juo5[mWr A D. BRI a]

&, B f (o) 16 0 — 0 AATS, L F(0) =0, W tim TS ) 207

A. —2f'(0) B. —f(0)
c. f(0) D. 0

5. 8 fx) BA—BHELESH, Flx) = f(x) (14 [sinz]), W f(0) =02 F(x) #£ 2 = 0 LA TR (

A, T EZRF B. FEOr SR AHEAR AT
C. WEZPHBARTE > & 1F D. BEAETE AR BT

49
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6. 1 f(o) HoWVES AL, BP0 =0, lim L 1 ().

z—0 |1‘|
A f(0) 52 f(x) MR B. f(0) %2 f(x) Wtk IMA
C. (0,1(0) ik y = f(x) B9 s D. f(0) & f'(z) HIBL(E

2 A (a4 ), 3% 16 5))

7. #FR lim x {1] =
x—0 x

. cos T
8. Fy= ot il

(cos x)

L

10. fhky == (1 + arcsin 2) R I & TR h

T

W

KAV S8 (g8 7 5y, Ik 42 5))

11. % f(z) =z +aln(l + z) + basinz, g(:zc):cx?’7 TEx— 00, & f(z) 5 g(z) BFEMILT/D, KEE
a,b, c E.

N x arctan 12, r#0, ‘
12. BRI f() = ;W f(2) 15 @ = 0 LIIELE,
0, Tr = O

T = sint, 42
13. % ,te(O,E)7ﬁ€—_y
y = tsint + cost S P



2020-2021 2AEBFLA (—) (1) #dit 31

332

2 —

4. & y=

—, 15 y(0).

2
w_&x:ﬂw%@ﬁy:xmxmﬁ@ﬁ,W%wmﬁmzeﬁm:M%ﬁig

16. 3K f(z) = 2° — 32% — 9z + 5 FE X ] [—2, 2] A KAE S e/ M.

4 B (B 7 5y, 3k 14 5))

17. R PARERD 50em® R 2T TR EA — AV TBR I, IRIRAERP SRR (L B IR G 2 BRI , 17245k
AR Sem B, SERPERITMPE AR Z D7
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18, EE (=00, +00) ] F'(z) > 0, F(0) <0, it F(z) = L&)

xT

(w # 0) f TP,

5 Zidndl (/e 54y, 310 47)

19. ﬁ%xn: a—+ a+"'+\/a (n 4\1:E5k:7 a>0), ﬁEEU? {xn} L&ﬁa %EJ\Z!EH*&BE{E

20. BRH S (r) LEDCIR) 0,2) BIVEIESESH S(0) = f(2) = 0, M = max {If ()]} EW]: 3¢ € (0.2),
(1% /(€)= M.



CHAPTER 12

2020-2021 24 (—) (E) W% its

1 SRS (/8 3 5y, 3L 18 41)

1.

Solution. D.

¥ lim z, = A, S5EFEEsinA=0, A+/|A| =0, A+A?=0, A+sind=0,

n—oo

HE A+sinA =0 BFMHE—f A=0.

Solution. C.
. x? ‘ . (a—b)x+ab]”
- | = 14~ = 77
Jm |:(;p - a)(erb)} JAm { + (xa)(erb)]
(a —b)x + ab e G T
= lim |1+ ———F———
oo | e —a)(@ 1 b)
(a—b)z2+abz
— ez2+(b—a)z—ab
_ eafb.
Solution. B.
. e f@) L fle) =),
Jim F(z) = lim == = lim ==—5— = f(0) =1,
H F(0) =0, Az =02 F(x) AT [
. Solution. B.
2 _ 3 _ 3y _
i PH@ = 20@) L T@) = 10) @) = 1(0)
x—0 (Bd x—0 X 1’3
= f'(0) = 2f'(0) = — (0).
. Solution. A.

53
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tim £@ = FO _ ) @A [sina])
z—0 z—0 z—0 T
= lim f(0) - lim (1+ |sinz)
= f'(0),
Bl F(z) 76 @ = 0 AbAT -
F(x

5 F(a) 4E o = 0 AT, mwﬁﬁx

Fx) - F(0) _

lim = lim
x—0 x x—0 X
— 1im TO O | iy ) - tim 50
z—0 x z—0 z—0 X
o | sin |
7(0) + £(0) - lim 22

i tim S Rt g £(0) = o

T
L £(0) = 0 52 Pla) 1€ = = 0 AR S LB I,
6. Solution. B.
tim T 1 i e 5 > 0, Ko € (<001, /(o) 2 0 A,

FIH Taylor J@IT,

£@) = 10 + O+ L&z = o)+ L8a2 > p0), s<z <

HA ENT 05 z 2. § £(0) =2 f(z) BtR/IMELR.

2 hintd (g 4 4y, 16 4))
7. Solution. 0.
%Uﬂilé H §1+1, Hlimml:lz 1im:c<1+1),
T T T z—0 xT z—0 T

G lim o m _1

rsinx + 2cosx

8. Solution. T
z3sinx
P e I A
dy %
d(cosz) W

—z®sinz—2w cosw
(112)2
—sinz
rsinx 4+ 2cosx
~ 23sinz



2020-2021 SEAERBYY (—) () MBS HEHE

9. Solution. —1.

. 1 1 . In(l4+2z)—(e”—1)
lim = = lim
a=0\e* —1 In(1+xz) =0 (e —1)In(1 + z)

= lim

(m—%—i—o(ﬁ))—(m—i—%—&—o(

z—0 xr2
2 2
~ qim =% +20(x )
z—0 x
= -1
10. Solution. y = x + 2.
F A ]
1 + arcsin 2 2
k= lim u = lim (1 + arcsin ) =1,
T—00 €T T—00 €T

2 2
b= lim {x (1 + arcsin) — x} = lim xarcsin — = 2.
T x

T—r 00 r— 00

BRI TR y = o + 2.

3 FEARVENE (B 6 5), 3k 30 4))

11. Solution. | Taylor A=,

f(x)—x+a<x—x2—|—z3—|—0(a:3)>—|—bx(;1:—x63+0(x3)

2 3
= _aN 2 @ 3 3
f(1+a)x+<b 2)x +3x + o(z?).
W f(x) 5 g(z) ¥E  — 0 BEESMH TS/, M 1+a=0, b—%:(), gzc,
1 1
ﬁ?t‘/%(:a:_l, b—_§, C:—g.
12. Solution ﬂ:ﬁ‘T#OET f’(x)—arctani_ﬁ
. ' ’ B R e
. fx)—f(0) . 1 T
2 - N ! = —_— = _ = —
B x=008, f(0) g}lil‘%) po g}lirbalrctam%2 5"
. 1 22 . 1 T , N .
;12% arctanﬁ—m :;er})arctanﬁ:§:f(0), FrPA f(x) #F = = 0 Abi#ELE.

13. Solution. [X4
dy th _ tcost _¢

dz dit” cost

)

d (di
2y  d (dy\ @ (r‘i) 1
o o % cost’

d?y

Mo 771—

t=1

)
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° 2-1)2—42—-z)+4 4
14. Solution. y = — _ (-9 2-z)+4

(n)
ﬂﬂ%( L ) o m

a—x (a —z)nt1’

—2—u.

_4-500 50!
T 951 T 949°

15. Solution. [H%

G 1@ a1 \_da( 1 a1
dy Inzx+1" dy2 dy \lnz+1) dr\lnz+1) dy  ax(nz+1)3

1

. d’z
JIrPAY 2 = e i, din__g'

16. Solution. [ f(x) = 32> — 62— 9 = 3(x + 1)(w —3). # f(x) 1 [-2,2] WIGRLHEH @ = 1.
HE f(-2) =3, f(-1) =10, f(2)=—1T.
W f () 78 [-2,2] LRERAER 10, fMER —17.

4 e Gt 7 5y, 3614 57)

4
17. Solution. S ERMEEr, KRV, MV = gwr?’.

dv
H S 9 =00, W
b @
dt  dt dV  4mr?’
d 50 1
W = Sem i, —cm/s.

dt ~ 100 2n

18. Solution. F'(z) = M7 2 Ga)=af'(z) - f(z), WG (z)=af"(x).

.132
[ £ (@) > 01 G (a) = 0 FUAME it — 0, HGla) fE (~o0,0) LA, 75 (0, +00) FHuii.
G(O) = —(0) > 0, BV G(a) > 0fan. i P () = S0 > o g,

Bl F(z) HE (—o0, +00) B,

5 Zimd (B S gy, 1610 4))

19. Proof. B[ 1 = Va, Tpp1 = Va -+ x,.
1+ +v1+4a . 1 1+4
5'47‘)5;51:\/5< %ﬁmkg%m’ )HJJ

1++v1+4 1++v1+4
xk_kl:\/a—l—xkg\/a—k + 2+ a: + 2+ a'

1+ +v1+4a

FrPAVn € N¥, xnéf, Ep{xn}ﬁiﬁ'
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K
— 2 _ 14V1tda _ 1=VIfia
Loyl — Tp = Va+an — T, = atan—a, _ (@ 7 )(@n 2 )20
Va+z, +, NEE
FITRA {0 b BERRER , B {an b MO8k
L+ yVITda

iﬁlin;oxn=A, MA=vVa+ A, 15 A= 5
20. Proof. ¥ Vz € (0,2), |f'(x)| < M.

H Lagrange "F{HERL, 31,0 € (0,2), |f(=)| =[x, [f(@)] = (0)|(z —2).

BIOA /@) < M, 1) < M2~ 2), AT S < M, 3555 M = mas (1))

FreA 3¢ € (0,2), A5 [f'(§)] > M.
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CHAPTER 13

2019-2020 “£4EA > (—) (b)) W5k

1 AT (B 6 53, 3L 60 41)

1. SKHZFE lim Y/2sin%n + 3 cos? n.
n— o0

2. M — 1, K Ve -1 %F o — 1A EHL

sinx — x cosT

3. IR L = lim

rlncosx

59
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4. TR 1= lim (e” — Sinx)m%.

5. fla) = a5k £ (F)-

6. KMk cosx + In(y — ) = y® FE48 (0, 1) AHEIL AL

7. BB f(x) RS, Ky = f(sinz) 1RG4

8. W y==xlnz, 3k y©.



2019-2020 2£AEBFA (—) (1) #idit 6l

b—sin2z, >0

az7 0’ .
9. 3K a,b EMFEEL f(x) = {e S RS

e=t"+2, . dy o dZy

mx&@ﬁyzy@)mﬁﬁ{
y=t+Int

2 S8 (g 6 5), 1t 30 4))

rz—1
r+1

1. B f(x) = o3 arctan AR f () BOTET R, IR

12. % f(z) =a" +ar1z" '+ -+ an17 + a, 0 RERBEZ TR UL Y n REE0T, R f(z) =0 %
AR

1

13, 3% f(a) £ 2 = 2 ATG, £(2) £0, K lim [f(;(;))] |



62 2019-2020 ~EAEA (—) (F) #Id%i

14. #—AFERA 2em® /min {135 Bk R ERAE AL AL IR ARRERIE. SR U STERFAN 10em B
AL .

15. GHEE f(z) = z cosz i Peano 4 Ii[Y F [ Maclaurin /A,

3 UEWIE (B S gy, 3% 10 43)
16, RO () HIBHEAR 01 = V6, = VBT a0 Bl MW Tim o, FEFERABRE.

17. %0 < a <b, W% f(x) FEHIXI] [a, 0] LS, (ETFXE (a,b) WA UEHITFTE € € (a,b) (75

£7'(6) — (o) = L=



CHAPTER 14

2019-2020 A4 (—) () B

1 JARVHEE (/8 6 5y, 3L 60 51)

1. Solution. 5k V/2 < VQ sin?n + 3cos2n < /3.
HiJE B E B lim v/ 2sin®n + 3cos?n = 1.
n—oo

2. Solution. )
Jr—-1=142-1)5 -1~ =(z—1).

w

HCER (1),

3. Solution. )
. sinx —xzcosw
z—0 —ix
. xsinx 2
N _Qil—% x2 3
4. Solution.
1 1
1 _ 27— - _
l= Jl_}mo (e* —sinz)=? = exp [;1_% = In (e* — sinx)
< e” —cosxz 1 lim &focose
=exp|lim ——  — | =e=>0
z—0 e* —sinz 2z
= exp (lim ¢ +smx> =+e.
z—0 2
5. Solution. A/ In f(z) = tanzInz,
JIr A
t
f'(z) = f(z) - (tanzInz) = ™ (sec zlnz + anx) ,
X
- _ = (f)zl "™
Az 1 5 f 1 + 57

6. Solution. A2 X} = 3K 5453
. 1
—sinz + —— (3 — 1) = 2yy/,
y—x
RAz=0,y=1#5y0)=—-1, AL Nz +y=1

63
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7. Solution.

y' = f'(sinz)cosz,

y" = f"(sinx) cos® z — f'(sinz)sinz.

8. Solution.

3. #RYE Leibniz 3 N75E]

9. Solution. f (0%) =b, f(07) =1, LML =1.

KGEE £L(0) = =2, F.(0) =a, HPEAELEH a = —2.

10. Solution.

dy ¥ 141

dz e 2+2 2

Ey_d(w) @ 1 !
dz?  dt

dz ) dz 202 2+2 A2(t+1)

2 S8 (v 6 5), 1t 30 4))

11. Solution. pE%Y f(x) HyEIKT N 0, —1.

lim () = o0, f(-17) =~ f(-17) =",

x—0 2
JirPA @ = 0 @ Ieo5 Rl e, o = —1 ZBkERIE] A
12. Solution. X4 n H7F4E, BARA
[ (+00) = +00, f(—00)=—00.
TIRATAE x1, 20 115 f(z1) <0 < f(2).
PR f(z) BARTESE, HNMEEPRA, 11 zo € (21, 22) (115 f(z0) =0,
BIr#E f(z) = 0 A —ASEAR.
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13. Solution.

=exp | lim zln (1 + f(2+ 11")2) f(2)>1

(
= exp 10(12)11523 {f 2+i) —f(2)”
[ f

= exp lim

= exp

14. Solution. FR#f; JLAn X 1G]

PRI ¢ R G55

L, AV mdr__ 1
ﬁ/\g——ﬂj\&r—loﬁ@« &= 2000

cm/min F8) 33 B R/
Om

MzAZ Y
BRI A 20

15. Solution. 45 H
Sty laty (z*),
cosx = 5% 24x o(x
M

1 1
f(z) =zcosz =z — 5:163 + ﬂxS + o(z®).

3 UEWLE (B/vE S gy, 3610 4))

16. Proof. W98 w2 > a1, Wakr > p, 1030 —%41 = 6041 —6—ap = 21 —ak > 0 F Tpyo > Thpr.
HIBCF IS0 {2, ) M BATRE A .
AOEIK 21 <3, Braw <3, Hlaw =V Tar <VI=3Hzp <3
HEEEIAAER {2, B L5 3. MRYE RHA Sl SO MBS {on ) B RAFTE.
B lim o, = L, % a0 = V6§ o, BRI L= V61 L, i L=3.

17. Proof. SARRHF(x) = T A1 Gla) = © ALK [0,b] LIS, ZEFFIKH (a,0) PIUTSE,
JEEL Ge) 9 SHORH 0. th Cauchy I AV € € (a,b) Bl

af(b) =bf(a) _ F(b)—F(a) _F'(§) _ B
a—2b - G(b) *G(a) - G’(f) =&f (f) f(6).
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CHAPTER 15

2018-2019 “£4EHA > (—) (b)) Wik

1 AT (/P 6 5y, 3L 60 41)

1
n+ ko’

LSRR L= lim - Hit e (0,1).
k=1

e2 tan x + sin .%‘2>

T

2. KA L = lim In

3.RMER 1= lim ("~ 1)ms.

67
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(—) (B) ik

— 2, R 0. WL

. ar+br+b
4. |
O i T Vi3

5. WAL y = y(x) HTRE y + ye® = 2cosysina — 4z i€, K y'(0).

6*@%r=%mwﬁezgﬁ%w%ﬁ%

7. WL f(x) = v/ 1 — 2?2 +arcsinz, K5 dyl|,_-

8. Wty = +2° WREE Nz =9(y), Kg"(2).



2018-2019 24EfA A (—) () iR,

9. ¥y = z%cos 2z, K y® (g)

r =tcost — sint, d2

S . d
10. BEHRHK y = y(z) ke [ A
y = cost dr = dx

2zl (v 6 ), 3k 30 41)

L BB () = 0 st I AreR A

2

142 ’
+cosx> — 1(z — 0) B3 FAHEL

12 SRIEGT /M u(z) — ( :

In(1+4+2z), x>0, _ o .
RISEEEL f (), I8 f(v) OIS

x, x <0

13. SR %S f(2) = {



2018-2019 “EAERBYN () (E) Bt %l

n _ n+1 n
4 B> 1, 0> 1, ARG Y Y

n2

15, —ZURHUIE H K23 LA a RAVHGEREKF- 213 /AT, BAE t = 0 W2 —RIBAT AL T RALIE T 75 ry
ThT_E BRI 170 ¢ RPDAJS IR BEAT I LAZE A ) A B A 2l 7 e I 1) L

3 UEWLE (B/vE S gy, 3610 4))

16. BHF {2} HEHEAKX 21 =1, 21 =2, + %2 i ARG {2n t TE5

‘n

17. B f(2) fEXTE] [a, 0] A 5E ST HXTFALAM 2,y € [a,0](z # y) ML
f(z) = f(y)] < M(z —y)?,

Horb M AHHC AW f () 7€ [a, b] TAEHHAL



CHAPTER 16

2019-2020 A HABYY (—) (1) WhBRsEEE

1 JEATESE (B/d 6 5y, 3L 60 41)

n = 1 n 1
1. Solution. [A < <1, 1M lim = lim —— =1,
ul n+ne ;n—kk“ oo L+ 1% neeo 1+ na-l

H e E I | = 1.

2. Solution.

. In (e 4 sing?) et 4 ging? 1
[ = lim = lim
z—0 xT z—0 xT
. 2tanz + sinz?
= lim ——
z—0 x
. 2tanz . sinz?
= lim lim
z—0 X z—0 x
= 2.
3. Solution.
. 1 In(e® —1)
=1 T —1)he = |
1:~1>r(r)lJr (e ) xp |::r~l>r(r)lJr Inz :|
. er—1 | i
B I
exp L_1>r51+e ] e
4. Solution. {18
lim ax +bxr +0b . [(a+b)z+b] (V3z + 14+ Vz +3)
o=l Bz +1—vVz+3 a1 (Bx+1)—(x+3)
ok 2[(a + b)x + b]
] x—1
=2.
a+2b=0, .
SflieE] i3 a=20b=—-1
a+b=1.

71
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5. Solution. JyFEF X & K T35
y +y'e” + ye® = —2sinysinz -y’ + 2cosycosz — 4,
KAz =0,y =05y (0) = -1.

6. Solution. HZEHSH TR

x = 2sin30cosb,

y = 2sin30sin6.

Jir PA
d7y B j:g _ 6cos30sin6 + 2sin 36 cos ¢
dx g—g " 6cos30cosf — 2sin30sinf’
A0 = g BELBIR k= V3, XIS (0,0), FFATILTTEN y = V3a.

7. Solution. [F4

f/(l’): 1_1'24'2\;[21.2352—}—\/11x2:2~1_$2,
JITPA dy|,_o = f'(0) dz = 2dz.

8. Solution. {2

=L
ey = Loy = Loy 98 6
. y 3
fAAz=1y=2%¢"2) =-5.

9. Solution. F] A Leibniz 3% 152
y® = 2% (cos 2x)(5) +5- 2z (cos 2;10)(4) +10- 2 (cos 2x)(3)
= — 322%sin 2z 4 160z cos 2« + 160 sin 2.

Az =1 5 y® (f) = —80m.
2 2
10. Solution.
@:i:g_ —sint _ —sintzl
dz ‘é—f cost —tsint —cost —tsint ¢’
d?y d (dy) dt 1 11
dz?2  dt \dz ) dz 2 —tsint 3sint’

2 R (T 6 4y, 3L 30 4))
11. Solution. R f(x) WMEIWT N —1, 1.

. sinmz . mcosmx  wcos(—m)
lim = lim = =—,
e—-132 -1 a=-1 2T -2 2
. sinwx . TWCOSTX  TWCOST ™
lim = lim = =——.
=112 —1 z—1 2x 2 2

Brbh @ = —1, 1 3524 ] 0] W .
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12. Solution.

3
2 1—|—23cosa:
B ey
~
JITA w B EFB A —*x Brich 4.
13. Solution. 24 = > 0 i}, f'(z)=——3 Bz <0}, f'(z)=

1+
Yo =08, lim f(@)=1= lim f'(x), BLS0) =

A .
pay={ e 70
1, z < 0.

Ba#OR, f(o) BIREL
Hao=0m, lim f(z)=1=
HIL f/(z) #£ R _BAMLIES:

£1(0) = lim f'(@), O f'(@) 4 @ = 0 AbIESE.

14. Solution. % f(z) = a”, A f(z) FEXH] [ } A

i Lagrange H{H EFRHITEAE € € ( > it

+1’

1
an Ina

e = (2) o () =0 (1) -y

R T}

15. Solution. BLKMKJ;B’JEE%‘% oK, RALSIRIBATRIEL S B E T [0 1A 0.
HULTRAA v = Htand, %

i—fzazHS@&&%.
. vV H? + a2t? . w
MR %] 2 = at, # secd = T“, AL
do aH

& m T
3 UEWLE (fg/vé S gy, 3% 10 53)

2 N
16. Proof. E?ﬁ Ipt+1 — Tp = IT > 07 E]] {xn} Imi‘ﬁﬁlﬁiﬁﬂ

e AR, W {x, ) YISk ¥ Jlim z, = a, )”Ua—a+— MR, ).
HI {x,} LR

n2

b
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f(x) = fly)

r—y

'f(:v)—f(y)‘
-y

17. Proof. @41, Va,y € [a,b](z £y), A0 ' ’ < M|z —yl.
ﬂ:ﬁxﬁyﬁjn M|:Liy|*>07 Hﬂ%jﬁ%iﬂ%ﬂ lgn

Y
JITLA f () € [a, b] A AR

=0, B f'(z)=0.



CHAPTER 17

2017-2018 24> (—) (b)) Wik

1 ARS8 (/8 6 5y, 3L 60 41)

L. &ﬁﬁ” LTn ﬁ/@ T = 17-’£n+1 = Sinxn(n > 1); ;kj:&[;E nli{réc L.

2. SREGALFR nlgréo cos (Tl'\/ n? + n).

rcosx —sinx
f? (cosz —1)In(1 + z)

3. AR =

75



2017-2018 “EAERBYN () (E) Hid %l

ax® +2x + 1

4 B lim S R b (L

2 |sin(z — 1)|

5. RBLFR 1= lim N

6. SR £(x) = 1L g, R

ta

. " o 1
7. WY = (24 )"+

" l(x > =2), K dyl,—o

8. WM v = f(u) AREH u = o(v), W F0) = 5, H o) BRI, 76 v = 0 BHEABEAA
— REARK Y = (@) 1 = 0 IS

- 2 +sinv

¢ (v)



2017-2018 ZAERA Ay (—) (1) %k _

9. %y =(zr—1)Inz, K y191).

= tcost, ] 2
m«&@ﬁymmmﬁ&{x . %ﬁ,mﬁtzoﬁmﬁﬁggﬁ%%
y =tsint € €z
2 8 (fg/vE 6 4y, 330 4))
11 BsRAR f (o) FEIE A A, F(x) = f(x) -sin («®), THEESHCF(0).
1 —cosx 540
H.K@ﬁf@%={ v SR S (), FERHE () RS,
0, z=0

V14 f(x)sine — 1
e3r —1

=2, M n IEREEL K

13 BERREL f (o) 46 @ = 0 [REASBIRI A S, HAE lim
lim (). |



78 2017-2018 2R Ay (—) (F) W2

14. SRF55 /M u(x) = x — arctan x(z — 0) By AN SR

15, AR IR Bes £ T, HRHAAR IO RIS 0TI E SR . K S5 42 B2 B, 4m, 5im B,
AL F 2% K RER IR 5v/2m/s, K SERIAGEER AN B1% Sm /s B Om /s, T BITRS REHE D
FESLAED? SIS Ny % 107

3 UEWLE (Bp/vE S gy, 3610 4))

2, zeqQ,

ez =0 4bn 5, (HeREUAR RS mME AL A 2

16. UEHIREEL f(x) = {
0, ze€R\Q

17. % f(x) £ [0,3] Ed#EZE, £ (0,3) W—Frul, H f(0) =0,f(1) =3,f(3) = 1, WEBARDIAE—A
¢ € (0,3) #% f'(¢) = 0.



CHAPTER 18

20172018 £AERAYY (—) (1) W ksaE

1 ARS8 (/8 6 5y, 3L 60 41)

1. Solution. SR 0 < x5 = sinz; < g.i’io <xp < %, MO0 < zpyy =sinzg < 21 < g,
HECAIAGERN {xn } BB HA TR 0, & {z, } 8L
& lim z, =1, FEHFE vpp1 = sine, WHPWIRISE] [ = sinl, #5101 =0.

n—oo
2. Solution.
lim cos (’/T\/ n? + n) = lim (—1)" cos (77\/ n?+n— mr)
n— oo n—oo
nm
= lim (—1)"cos | —=—=—
”—>°0( ) <\/n2+n+n)
= lim (—1)"cos S —
= 0.
3. Solution.

= lim rcosx — sinx
20 (cosx — 1) In(1 + )
x (1 - %2 + 0(:1:2)) - (m - %3 + o(x3))
= lim 5
0 (1= 2+ o(a?) — 1) (2 + of2))
—%x?’ + o(23)

2—0 — 223 + o(x3)

2
-3
4. Solution. Hj
. 3 . ard+2zr+1
lim(az®+2x4+1)=a+3=1lim —— - (. — 1) =0
r—1 r—1 T —

f#1% a = =3, MM
o =3z*4+2c+1 o =922 42
b=Ilim ——— = lim =

z—1 x—1 z—1 1

—17.

79
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(—) (EB) BBl S EHE

5. Solution. 24 v — 17 I}, eT-—= — 400, %71”%—1, JirbA
fim 2 |sin(z — 1)] - (- =1
r—1— 1feli¢ r—1
x _].
Wy - 1T H, eT= — 0, |SH;($ . ) — 1, A
2 i -1
lim [ ___ lsin(@ ”}:2—1:1.
z—=1t [] —eT-= r—1

Hit ! = 1.
6. Solution. pREY f(x) WIEIWI SR © = kn, km + g(k: c€Z).

lim
x—0+ tan x

ﬂ:ﬁl‘:()ﬁj',

z—0~ tanx

A — N 1
Hw=kr(k #0) 1, i tanz
lim 2!

m
Y=k — B,
= Tt 2 i z—kr+3 tanx

7. Solution. il u = (24 z)"%, v =

r+1

du=u-d(sinzIn(2+x)) = (2 + x)""" (cosa: In(2 4+ x) +

1
@r1)e dx
A z=01 dy|,_, = du|,_,+ dv|,_, = (In2 — 1) dz.

dv = —

8. Solution.

=2£(0)f'(0)
_ 200
¢ (%)

1
9. Solution. 4’ =Inz +1 — = FIF A

9)
y(10 = (1n2)® — (1)

X
(—=1)88!  (=1)%9!
29 TS

A z=11y101)=81+9!'=10-8!.

10. Solution. [X-4
dﬁ_ij’ sint + tcost

dr 9 ~ cost—tsint’

dt

=0, H

t=0

v dy
Fﬁua

40, Fibhe=kr+ g Shy AT A W

, W Inw =sinz-In(2 + ), LA

i =1, lim =l =—1, JPA o =0 R BkERE]HT .

2l o WA 5 = ko (k £ 0) ST A

24

2+ ¢2

dzyi d /dy dt  (sint+tcost ! 1 B
dz?2  dt \dz) dz  \cost—tsint/, cost—tsint

(cost — tsint)3’
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2

1.

12.

13.

14.

15.

., Py
FEU\@ =2.

Litmd (g7t 6 5y, 1L 30 47)

Solution. o
(o) — tim {@)sin(a?) =0

x—0 x

= lim M = limzf(x) =0.

x—0 x€X x—0

rsinz —1+cosx

Solution. 24 z # 0 B}, f/'(z) = = :
l—cosx
== -=0 l—cosz 1
N _ S / _ . T _ . _ 2
Ha=0M1, f(0)= lim —*— lim — 5
xzsinz — 1+ cosz
N /! 2 ’ IE%O,
BOA S (@)=, @
ia r = 0.
Mo A0m, f(z) WAELE X
., N q. wsinT—1+4cosw 11,
fim f(@) = lim —— =1-5=5=70),

FRPA f(x) 4 © = 0 AbTELE. 25 BTk, f'(v) 76 R _BARAEESE.

Solution. (1 - f(x) 7 & = 0 Y HA-SFHUIA I, FTL lim F(2)sinz = 0, 4L
lim 1+ f(x)sinz —1 — lim f(z)sinz
z—0 e3r —1 z—=0 n-3x
1 .
NI} lim f(x) =6n.
Solution. 1% lim —= =1, N
z—0 cx”
_ [ 2
T L TP £ O S S
z—0 cx” z—0 crzm—! =01+ x2 crzr!
. r—1=2, . 1
EYiRA] , f#Rr=3c=-.
cr=1 3

FROA ule) BN 50°, PO 3
Solution. % ¢ B} 2 5 AR B 56 i KX F e K43 5iR 2 (t), y(t), 2(t), s(t), W]
s2(t) = 2%(t) + y2(t) + 22(b).
FREW IR ¢ SRS
s(t)s'(t) = x(t)a’ (t) + y(t)y'(t) + 2(t)2'(¢).
B z(t) = 3m, y(t) = 4m, 2(t) = bm, s(t) = 5v/2m, 2/ (t) = 8m/s,y (t) = 9m/s, s (t) = 5\/§m/s
ARG 2/ (¢) = —2m/s, PEBAILET KRG RAELER/D, BARER N 2m/s.
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3 UEWLE (Bp/vE S gy, 3L 10 4))

22
-0 lim — =0, z€Q,
16. Proof. {1 lim % =220
z—0 I — 07 J,‘ER\Q

W f(x) ¥E o = 0 4R[S, H f/(0) = 0.
HIBIEEA a. #7 a € Q, BUIH {wn, 2, € R\ Q} flifF lim w, =a,

W im f(za) =0 # fa) = a®, Y f(2) 7 @ = a ALARIELE.
[FIBEATIEY o € R\ Q W, f(x) R EELE. BT DABKB% % 5 A b Ak RS,

17. Proof. |11 f(x) 7 [0,3] 1%L, MMEEH, F7E 1< (0,1) fif5 f(0) < f(n) =1 < f(1).
f(x) 78 [n, 3] Bi#EZE, 7E (n,3) WAS:, f Rolle EHIHIFETE € € (n,3) C (0,3) 15 f'(§) = 0.



CHAPTER 19

2016-2017 24> (—) (b)) Wik

1 AHSE (/8 6 4y, 3k 60 57)

n+ 10

1. iﬁﬁﬂ T ﬁ/@ T > van+1 =Tn' 55
3n —2

(n>1), SKALFR lim ..

a/‘l,_j’_bﬂr'_;'_cJ, :

2.1+§$&BE12£%< 3 ) oot = R

1

‘ . sin(3z) + 2% sin 1
3. R L = Jim, (cosz +1)In(1 +z)

83
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e tim Ly o,
SREER L = lim 132”
et £(o) = 2D e s
By = /-5 Ve T 1@ > —1), R dyl, .
B 0 = [(0) FIREE u = (o), W 1(0) = 0, H (o) RITHH, 18 v = 0 IR

P W) = 5 REEEH Y = [0+ %) T e = 0 ISR



2016-2017 24ERA A (—) (F) iR,

9. %y =Mmn(22® — 3z + 1), 3k y19(0).

o z = cos’t, U o L dy . d%y
10. W%y = y(z) ke {y:sin?’t e, *Et—zﬁﬂhﬂﬁsﬁﬁlaﬂ e

2 Zignd (g/hél 6 4y, 3630 43)
%

11, &eEREL f(x) #E x = a WbiESE, F(x) = (" —e*) f(z), WHESE F'(a).

0,
AR S (o), FFRHE [ (o) RYTESEYE.

13. BERREL f(2) fE o = 1 RRZBATS, H f(1+2) = 3f(1—2) ~32%(z — 0), K f(1),f/(1), (1) HfH.
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14. R F55 /M u(x) = arcsinx — arctan x(z — 0) B 3= A1 4%

15, MRSy SORBIMTERIEEE S, MR- SRa L, AT A 4505t 5 i 3 L. SO A A2
TR, BERRATAE T A Wr AR RE S B T2l [, iR B i HAOE A SN Bl WRAE G B B
BN 3 ORI, B AESE 4 KRR, T BUI T A TR 2 A7

3 UL (B S gy, 3% 10 1)
16, P BRHCAE— ST T AR Uy AR A KA SRR 57 I ITIARAIED , RT3 .

17. % f(z) #£[0,1] E1%EZE, £ (0,1) WAl s, H f(0) = O,f(l;\: 1&%%@( )\1,)\/\27>\3 W M +Aa+A3 = 1.
WERH : AAAE =AM SR S5 €1, 62,63 € (0,1), (15 — L4 p 2+ p S _—1.
F(&) (&) f(&)




CHAPTER 20

2016-2017 =#4E By (—) (b)) WP H B HESR

1 ARS8 (/8 6 41, 1k 60 4))

1. Solution.
n+10 1 1 1
(ng:ll’n>22E]T D) 5,@?U\O<$n+1<2xn<...<ww22’
1 —
H lim 2wy =0, fJmERS lim 2, = 0.
n— o0 n— oo
n—|-10 . .
% Y > 6 B, — <1 JPAO < 2py1 < < -+ < g, HIFRIAGFEHMES) {x,} BEL
-IX lim Ln = @, I)_I\IJ
n— oo
— 1 — i i n+10 1
a = Jim zne = lim - lim 2 = o

f#f% a =0, FrPA lim =z, = 0.
n—oo

2. Solution.
1
li a® +b*4+c*\ " llm0 7[%—1]
m(|[——m— = ez~
x—0 3
o1 [ @D+ BT 1)+ (c—1)
— eu:lgl;lo E [ i ]
_ eé(ln a+Inb+Inc)
= Vabe.
3. Solution.

sin(3z) + #% sin 2
im
z—0 (cosz + 1) ln(l + x)
sin(3z) + x%sin 2
m

x—0 2

. sin(3a . a%sini 3
= lim sin(3z) + lim —& = —.

x—0 2x z—0 2x 2

4. Solution. JFf SR T4 Ky

3 _
0— lim % +2-b0z+14+0

z—+00 r—1 ’

Ba=02-b=0, Bla=0,b=2.
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5. Solution. 24 = — 0~ Hf, 25 — 0, FfPA
lim LFTEZ
z—0— 1+ 2%
Yix— 0T i, 25 — 400, FiDA
1+az+2%
im ——————— =1
z—0t 1+ 2=
Bt 1= 1.
6. Solution. pK%Y f(z) WIIAIKI S A « = 0,1, 2.
2o =0m, lim f(z) = oo, BTPAz =0 RICs5 KA.
i —1 -2
Y= 1ut, tim fe) = tim SUE D@Dy e g
z—1 r—1 :L'(:E — ].)“T — 2|
. (- -2) 1 : (z—1)(z—2) 1
2 = 2 D) 1 = 1 _— = = l - l — ~
ok i s /(@) st zx—1)(z—2) 2’ - /(@) e —z(z—1)(z—2) 2’
FIrPA @ = 2 S RER ) 7 5.
7. Solution. Iny = % [ln (mj— 1) +Inve® + 1} = % [a: —In(z+1)+ %ln(er + 1)} ,
ik /
1 1
y’:y-§ {x—ln(x—i—l)—i—an(e'”—l—l)]
1 e’ 1 1 e”
== Tl —— = .
sV er1Ve T [ 21172 ew+1}
V2
A z=01% dy|,_,=y'(0)dz = %dw.
8. Solution.
y'(0) = f'(2z +2*)(2+ 22)| _,
=2f(0)
2
= = 4.
' (0)
9. Solution. y = In(z — 1) + In(2x — 1), FrPA
S0 _ (—1)29!  (=1)°9!. 210
(z —1)10 (2z —1)10 °
RA z =075 y200) = -9 (21 +1).
10. Solution. [X-4

dy Y in? ¢ cos
dy _ ¢ _ 3simiteost o
dz % —3cos2tsint
d
Bk <2l =-1, B
do|,_=
1 1

i (—tant)" -

dr? ~ dt

dz

d?y d (dy) dt

—3cos?tsint  3costtsint’
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2 Zifnd (v 6 r, 3k 30 41)

11. Solution.

r—a Tr—a
a r—a 1 1}704_1
_ im & W) i e fa)
z—a r—a z—a z—a
=e"f(a).
. N rcosx — sinx
12. Solution. 24 = # 0 i, f'(x) = —
NP R (€O ( () SmTI—l_. sinz —a
Y =0, f/(0) = lim =5 = lim £ = lim =0,
geosw —sinz
F)]’,l/\j\f/(x): I2 ? 9
0, z=0.

Yo £ 0, f(x) BIRES. X

., N . TCOST—sinx
lim /(@) = lim ——5—— =0=110),

FIPA f' (@) 7E @ = 0 AbiE2k. £ BRI, f'(x) 76 R _BAbAbTESE.

13. Solution. fyEIE AT lim [£(1+ @) — 3/(1— )] = ~2f(1) = 0, BibA f(1) = 0.
H

- - — 1—-2)— f(1
L S0 a) =3 -0 L fOn) = f(1) o f0—w) = f()
z—0 x z—0 x x—0 —X
=4f'(1) =0,
FRPA f/(1) = 0.
* FL+a) = 3f(1—a) F+2)—3f(1—a)
lim 5 = lim
xz—0 T z—0 2x
/ 1 _ I 1 / 1 _ _ ! 1
z—0 2z z—0 —2x
= - fl/(l) = 3)
FrPA (1) = =3.
e u(x)
14. Solution. 1% lim —= =1, |
xz—0 cx”
. 1 1
. arcsinx — arctanx . T_22  1tax2
1= lim : = lim ~——«+——
z—0 cx” z—0 crax’—
— lim 1 2?2+ (1 —V1—a?)
a0 (1+22)v1 — a2 cror—1
2, 1,2 3,..2
— fim T2 gy 2
z—0 crxr—1 z—0 crx™1
. r—1=2 . 1
A i 3 , fBfBr=3,c= 3
cr = —
27
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(—) (EB) BBl S EHE

Bok u(e) M 2%, BHON 3.

15. Solution. ¢ ¢ I 2] 77 “F i FH B HAR A /K T-BE 88 o (¢), A7 T o AR ) e BB (), WU

22 (t) + y2(t) = 25.

IPEPIIRT ¢ R
:cd—er d—y*()
a " Yar T
dx
FF 2(t) = 3m, y(t) = 4m, E:4m/s

ﬁALﬁ%%%:%mﬁ,wﬁ$ﬁ%T%%E§%&M&

3 UEWLE (B/vE S gy, 3L 10 4))

16.

17.

1‘2, r € Q,

Proof. AGE. ;fil: f(z) = {
0, zeR\Q.

z—0 X

0, z € R\ Q.

B f(a) @ = 0 AT, FF/(0) = 0.

BB S 0. Fra € Q, B {n, 00 € R\ Q) 11 lim o =
W lim f(zn) =0 f(a) = a®, BEW f(2) 1E v = a ALARIESE.

P14 lim

z—=0 x—0

2
f(ff)(){limxo» reQ,

FIBEAIEY @ € R\ Q I, f(x) WATESE. Fr AR AR Z RSN A 2L

TR, Rz =040, HAEZ R AR SR A A HELE.

Proof. 1T f(x) 7£ [0,1] F3%E%E, H f(0)=0< X < 1= f(1),
HAMEER, 777E c1 € (0,1) flif5 f(c1) = Ar
N fler) =M <A+ A < 1= f(1),
FERRIE [e1, 1] BN MEER, F77E c2 € (c1, 1) fF5F fle2) = M1+ Ao
FERKIE [0, 1], [e1, c2, [c2, 1] _EXFEREL f () MR B Lagrange Hr{f e 2,
FAAE &1 € (0,¢1), &2 € (c1,02), &5 € (e2, 1), filif

fler) = £(0) M

f/(fl)zcli_ozcl
ey = Hel=fla) 2
5 — Cq C2 —C
, f) = flea) _ Xs
f(g?))* 1—cy 71—02'
Lo 22 0 it (em—c)+(1—c) =1

&) (&) f(&)



CHAPTER 21

2015-2016 4R (—) (b)) Wik

1 AR08 (/v 5 ), 3k 60 41)

1 2 n
1. N /%—W l 1 ... - .
PSRRI lim (n2+n+1 torrae T nz+n+n)

1
ez_'_eQr+.__+enr x
n .

2. WERR T = lim (

3. 3FEMBE L= lim 2%In (1 sin 1>.
T—r—+00 xX

2 +z+1
1—x

s i ( ~b) =0, R D WO

91
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5. 3k% 2 — 0B, TF5/) u(z) = arcsinz — z [ E B 5 H%L.

2 1 §
6. X vy =In4/—arctan —, 3K /(1).
m T

g Sinz o dy dy
7. VRS y = z :kdx’d(cotx)

8. WHREL f(2) = o7 —2°, v =¢(y) Ry = f(e) MREE, K ¢'Y)l,o

10. WREL y = y(z) HSEOFE {

z = In(1+ ),

y =1t — arctant

d?y

(—) (B) ik
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wsin(l =) e,

11 SRERHL f(2) = T2 = 1)

12, —Z4358% EIFHHIAE A 3km (475 B DA 120km/h 2J BT — 40K F-2E ELI R A B A BT AT, KATH
WA E T PR — 4. R AEATRER N 21, 2 BT HIL S PR (B A S Sk I3 ik 25 k) Y
PEEEES A 160km/h FFEASI/]N, RIRGATHERY 3.

2 Zd (B 6 4y, 1t 30 4))

x2sinl7 x#0,
13. BEREL f(x) = x ;K (), FEHE f (@) ISR
0, z=0
. . L d2y
14. &y =y(z) Ay =sin(z +y) Hig, K o2

f(@) = f(in(1 +2))

3

15. BeRHL f (=) WAL f'(0) = 0, f7(0) F74E, R lim
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16. B f(x) ZJAWN S BIELEREL, £ o =140, £ 2 = 0 MR e

f(1+sinz) —3f(1 —sinz) = 8z + o(x),

Rtk y = f(2) 7ExL (6, £(6)) ALMITIZTT AR,

. 1 . . s
17. I&L ry = 23 Tn = 2 + - (TL > 1)7 U_.EEU% 1i>m Tp ﬁ;{fa ﬂ:;}z;ﬁ\:{ﬁ
n—1 n—o0

3 UEWLE (B/hvE S gy, 3L 10 4))

18. % f(x) FEMIXIA] [a, 0] EA —FHr-S%, H f(a) =

F(b) =0, fia)- fL(b) >0, UEM:
(1) EDAEE—R € € (a,b) (74 /() = 03

(2) EDFAE— 0 € (a,b) fHi15 f(n) = 0.

19. BEEREL f () ZEXI [0,1] ERA S8, HAE#ER b, £ |f(2)] <a, [f(2)] <0 EH: XHE
Bce(0,1), ﬁ|f’(c)|§2a+g.



CHAPTER 22

2015-2016 =4y (—) (b)) MBS H &R

1 ARS8 (/e s gy, 3 60 4)

1 2 n

1. Solution. % n = _ [‘!|
olution. 1 x n2+n+1+n2—|—n+2+ +n2+n+n i
1424 +n 142+4-+n
—_— < Iy — 5 )
nZ+n+n n?+n+1
N
lim 1+24+---+n lim n(n+1) 1
m ————— = lim ————— = —
nsoo nZ4+n+4n n—oo 2(n? +2n) 2’
. 14+24+---+n . n(n+1) 1
Ilm —=1lim ————— = —

nsoo nZ4+n+1 ”—>°°2(7L2+n+1) 9’
=W d ZH . ].
HJCEERLTY lim 2, = 5.

2. Solution.

[ 1
[ = exp limln<

z—0 T n

r ] 1 (em+e2z+.”+enz ):|
= exp | lim — -1

_wﬁOx n

B 1<<e‘*1>+(62x1)+-~+(e’”1)>]
= exp | lim —

z—0n x

1 ,
= exp n(1+2+--~+n)] =e7 .

1
3. Solution. % z = 7 il

In (z sin £ In (ot
= lim (1 f’“’):hm <t)
z—+00 = t—0+ t2

xr
sin t :
.o =1 sint —t
= lim -t =1l
t—0+ 12 t—s0+ 3
. cost—1 1
= h = ——
t—0+ 3t2 6
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4. Solution. JFf SR> T4 K

2 _ . _
0— lim (I+a)z*+(1—a+bz+1->
T—+00 1—l'

b

Bl1+a=0,1-a+b=0, Bla=-1,b=-2.

5. Solution. % lim Q =1, N
z—0 cx”
. 1 -1
arcsinz — x . e
1= lim = lim =2
z—0 cx” z—0 crgr!

1 1—+1—22

= lim ,
x—0 crg’—1

T =
A )
C'I“:§7

BOA u(e) B9 S2°, BIEOh 3.

2, 1

1 2 1
6. Solution. [H} y = 5 In= + lnarctan; , BTPA
v

/

11 1 1
y—2 arctan% 1+ L 2

1
© 2(2? + 1) arctan L
1 1
Ar=18y1)= ——=——.
fen Ry 4 arctan 1 T
7. Solution. .
dy xcosz —sinz
dz 2 ’
dy % 7wcosmfsinx7sin3xf:vsin2xcosx
d(COtLE) - d(c(;)tr) o —x2cscl x B x2 .
xr

8. Solution. X4 z =0 B}, f(0)= 2% — 03 =1. FTRA

1
I = —
¥ (y)‘y=1 7(0)
B 1
& Inl 4322 0
1 1
=—=—-—.
1n§ In2
. . 1 2
9. Solution. [A°f) y = —— — . FrA
r—1 2x-1
—1)010!  2.(=1)1010!.20
y(10)(x) — ( ) — - ( ) .
(x—1) (22 —1)

1o 211 10!
T oD 2z
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10. Solution.
dy

1
by @ _lome
— dxz 2t ’
dx S e 2

Py d (@) @ (1) e 1
dz2 — dt \dz ) dz  \2 2 4t

11. Solution. pR%Y f(x) BIMEIKIE N 2 = 0, £1.

xsin(l — x) xsin(l — x)

He=om, g Jw =g ey b i S0 =y ey =
FTLA @ = 0 Ay kRl B £

W . L rsin(l—z) 11—z _ 1

S =1, lim fl) = lim o ey T e T 2

HERBAE ¢ = 1 A0JEsE S, FrPA = = 1 ] K [R] W

w . L rsin(l —z) g My T e P

12. Solution. i x(t) 24y ¢ W2 LS IRARIKTREES, y(2) 2 t 2 LSRR R,

2?(t) + h* =y (t),

Hrr h = 3km, JFERIX] t K35
dr d7y

Ta " Yar

d
IR, = to W1, y(to) = 5km. Y| = “160km/h, a(t) = tkm,
t=to

. o dz| ylto) dy
A BTG at|,_, ~ xlto)

I AR AAT B EE Sy 80km /h.

= —200km/h,

t=to

2 Zpgnd (gl 6 5y, 3£ 30 43)
13. Solution. 24 z £ 0 I}, f'(z) = 2x sin% — cos 1

X
W =0, f/(0)= tim L& =S5O

x—0 z—0 x—0 x

x2sin 1
T

=0,

2xsinlfcosl, x # 0,
P f'(z) = z r
0, xz=0.

z—0

o £ 0 W, /() BIRELE S lim /() = lim (2:5 siné _ cos i) RAFHE,
FiPA f/(z) #E © = 0 AbRIELE. 28 Lk, f/'(x) #£ R\ {0} AbiELZE.

14. Solution. 7EJ5#% y = sin(z + y) WX} = K 545

dy _ dy
e =cos(z +y) (1+dx) ;

L dy cos(z +y)
g &Y YOS\ T Y)
L dr 1—cos(z+y)
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R Y = cos(z +y)(1 +¢') WX « K G5
2 2 2
% = —sin(z +y) - <1+ ji) +cos(:z:+y)~%
1S
&y —sin(@+y)(1+y)?  —sin(z+y)
dz2~  1-—cos(z+y)  [L—cos(z+y)]
15. Solution. 1 f(0) f74E, W f(x) 7£ x = 0 LRI AT .
Hi Lagrange FEEM, 7L N T 2 5 In(l+ ) Z[8], fEf5F
g 1) (0052 Ot £2)
z—0 x z—0 x
L SO0 & ()
z—=0  £—0 x x?
Hx— 0mf, In(l+z)—0, FreAdiJe@EfEnnz ¢ — 0.
A, S a1 2D o e im S =1
T x z—0 T
SO-FO) € a-msa) o T (10 F +ole?)
Jim, E-0 = 72 =10 z?
_ ")
2
16. Solution. KKy f(z) 7F z = 1 Abv] 5, M IELE.
%N f(1+sinz) — 3f(1 —sinz) = 8z + o(z) iihd = — 045 f(1) =0, H
lim f(1+sinx) —3f(1 —sinx) — lim 8z + o(x) _s
x—0 X x—0 T
— lim f(1+sinz) — f(1) 3 1im f(1 —sinz) — f(1)
z—0 x z—0 x
— lim f(1+su.133) — f(1) sinz 3 lim f@ —sm.x) —f(1) —sinz
20 sin x x 2—0 —sinz x
=4f'(1).
FrPA f1(1) = 2.
S f () BRI 5, BRUA £(6) = f(1) =0, f(6) = f'(1) =2,
I y = f(2) ZERL (6, £(6)) ALYILTTHE R y = 2(x — 6) Bl 22 —y — 12 = 0.
17. Solution. 54 7, > 2. WAL =1+ VL 1= 2+ 1. FUERG () WA AR

0< [np — 1] = ‘(Hx)_l_ﬁ‘zw
< Yo -1
_51‘71_ ‘
1
< ...§2n71‘m2_l|,

HOE SRR |2, — U WCSE] 0, BB {zn} DA L ARER.
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3 UEWNE (g S 4y, 110 43)
18. Proof. (1) R Vzx € (a,b), f(z) #0, Ak f(x) >0, WA
f@) -~ f0) @)

/ _ : — 1
f+(a) a 11—1>T+ Tr—a o m—lgl‘*' Tr—a = 0’
o fl@) = fO) . f(@)
/ = 1 s 7 =] — <
f7 (b) w—l)r})l_ ) w—l>r}7]— z—b— 0,

X5 fl(a) - fL(0) > 07, AR5 € € (a,b) i1 f(£) = 0.

(2) HiRolle EFE, I € (a,&) (45 f/(m) =0, I € (&,b) {5 f'(n2) = 0.
FfH Rolle 28, 3n € (n1,n2) C (a,b) 53 f”(n) = 0.

Fr AR AAFAE— 5 0 € (a,b) 15 17 (n) = 0.

19. Proof. iy Taylor A=,

F0) = 7@+ F0 -+ L8002, o< <e<t,
f) = fle)+ fle)(1 —c) + f//(2€2)(1 — 0)2, O<e<é& <1

BT, 1 /(1) — £0) = £'(6) + 5 [/"(&)(1 - ) = f"(€)], Bk

7€) = (1) = £(0) ~ § [£(€) (1~ e — (&)%),

B 1@ <0, 177 <b, B < 2045 (10— 4] <20+ 1.
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CHAPTER 23

2014-2015 “£4EAR > (—) (b)) Wik

1 ARS8 (/8 6 5y, 3L 60 41)

LSRR L= lim (14 0% +2") 7.

. _ .. arctanz — sinx
2. VSRR U = :ll—>mo In(1+z3) °

tanx

3. HHEARR | = lim ()
x—0 xT

101



102 2014-2015 2A4ERA S (—) (1) #d5is
-1 . . dy
4. E%ﬂy:f<x )a ;E\:EP f/.’E :arCSIIlva ;‘k a1 .
z+1 (z) dz|,_,
N w =t—In(1+¢ s w . d d?
sz LT T ey - o), k&, EY
y:t3+t2 dz ' dx
6. VL 2° — zy + 207 = 2 7640 (1, 1) A IZ )y L.

B =g(y) RSy = Inx + arctanx K%L, Ky = % IS % I

dz

dy?’
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2
0. my — SNV ek ek o

et

v e =) 1 y
10. SRIL55/NVE u(x) = cos 2z — eQT(x — 0) By .

2 LEfnd (BB 7 5y, 3k 28 4))
COoOSx
1. B S () = T2

T

x>0,
prR— , W ala > 0) HFMER, © =072 f(x) BWEIWE, F48H%E
, <0

W S A2,

12, BEH F(2) 76 = 0 LI £(0) = 0, £(0) = 2.k I = lim 200 = /(@)

z—0 ,’1,‘4
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13. % f'(x) WbabiESE, g(x) = f(z)sin®z, 3K ¢"(0).

14—~ 13 FERK IS T RS2 b 24851 (0 TS 75 55 100 ) S5 O e I, B I S U T 2 30 )
B S SERURY, 485 TR A HU AT K B 12 SERIE, ELA = MBI A (L R g 2 07

3 UEWLE (/& 6 4y, Ik 12 4))

15. BEREL f(x), g(x) £ [a,b] L3ELE, HE (a,b) WA, WEMITFAE € € (a,0), 15

16. TR f(2) = anp(x) + aop(2z) + - + anp(nz), Hf a,a,--+ ,a, BEEL, ©(0)=0, ¢'(0)=1,
BN 2, (@) < x|, BIE: o + 200 + -+ nay| < 1



CHAPTER 24

2014-2015 24y (—) (1) WP B S EER

1 JEARVFRE B/ 6 5y, 1t 60 4y)
1. Solution. X4 n 7B/ KA, 2" > 1+n2, FIPA2" <14+n?+2" <227, HIt
2 < (1+n12+271)% <21+%'

. 1
¥ lim 21w =2,
n— oo
1

P e 1 i A lim (1+n*+2")" =2.

2. Solution.
. arctanx — sinz
= lm —————

x—0 .133

1

. T3z —cosr 1 —cosx—z%cosw

= lim ————— = lim
=0 322 z—=0  3z2(1 4 22)

y 1—cosz .. z2%cosz
= lim ———~ — lim
z—0  3x2 z—0 312

3. Solution.

< . lntanxlnx)
l=exp( lim ——
z—0 1 —cosx

sec? x 1 :
B - U . x—sinzrcosx
= exp | lim 2¥—F | =exp | lim ————
z—0 SInx z—0 xrsin® x
. 1 —cos2z
exp | lim ————
z—0 32

= €3.

wlo

= f'(-1)-2=2arcsinl = 7.
=0

2 . dy
>.(:c+1)2’ Eﬂ/j\diz

-1
4. Solution. [H ¢ = f/ (:c
x+1

5. Solution.
dy § 3P+

. dz _ 1
dx G -1

(1+t)(3t+2),

105
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d2y:d<dy>dt (1403t +2) 1 :(6t+5)(1+t)'

dz?2  dt \dz ) dzx 1-— %H t

6. Solution. 777 22 — zy + 2y = 2 PRI 15

2xdx — (zdy +ydz) + 4ydy =0,

fo=1y=1IRA LR dy= —1 do, FAMEHER Y — 1= (e~ 1) Mo+ 3y —4=0

. Solution. F%{ v = Inx + arctan z 4% LI IEN, ﬂ:ﬁy:%lﬁ, z=1
dr 1 1 (1 + 2?) dz 1-2 2
- = — = = ,FJ]"I/\* —7:77H
W B Tk wrart M@l T 3
@4 (ar) @
dy2  dx \dy/ dy
d [(z(1+27) x(1 + 2?)
dr \z24+2+1) 22+4+z2+1
B2+ e+ 1) —x(14+22)(22+1) x(l+a2?)
N (22 4+ x +1)2 22+x+1
d?z 2 4-3—-2-3 4
S e R
dy?|,_= 3 3 9

. Solution. (1) ' = f'(2?) -2z, y" = f"(2?) - (22)® + f(2?) - 2 = 42 f""(2®) + 2f'(2?).

(2) ¥ =2f(x)f(z), ¥ =2(f(2))*+2f(x)f"(2).

1
. Solution. Iny = 2In(1 + z) + ilnr —5lnz —z, FrPA

y,:(1+x)2\/§< 2 _9_1)'

roe® r+1 2z
4 9 18
Myl =g (1-5-1) = -3
e

10. Solution.

1.

u(r) = cosx — e 27

Il
7 N
—
|

N |
o
B
+

)

NG
—~
N—
+
o)
—

S

S—

N~~~
|

/N
—
[\

[\v]
+
—
[\v]
e
+

—~
&
NS

"

4
= — §$4 + 0(],‘4).

B ATEZ5 /N w(e) (9 35 -§x4.

Litmidl (/e 7 51, 3% 28 57)

cos T 1
Solution. li =1 = —.
ution. lim f(x)= lim -== =3

#a=0, lim f(z)= lim Lx_x:wo, BB 2 = 0 SR IS5 AT A
rz—0—

rz—0~



2014-2015 2£4E AV (—) (L) WP iks %A% 107

12.

13.

14.

#Ha#0,
11—1}}’)1* f(l')* 11—1}{)1* \/ail'aix
e WA Vammatvasa)
x—0— (\f—i—\/H)
= lim

0~ x(\f—&— Vva—1) Q\f

L L et o = 0 BRI

e
Solution. H1 f”(0) f77E, W f(x) ¥ = = 0 BY&SIE N 7 T
i Lagrange {5, 77E € AF tana 5 o 2 [, {7
fltanz) — f(z) _ . f(E)(tanz —x)

Fa#1, li =
#a#l, lim f(z)

lim = lim
z—0 4 z—0 rd
1eN gl .
o SO-S0) € ana—s
z—0 £E-0 T 3

Yo — O, tanx — 0, FrPAdICERENTFTIHE — 0.

tanz &

s, S 15 S, wak tim S =1

FO-10) & ma—s 0 s

MTeC0 a a 7035
_2
=3
Solution. ¢'(z) = f'(z)sin® z 4 f(x) - 2sinzcosz, LA ¢'(0) = 0.
!/ /
" T (J,‘) —9g (O)
o0 = iy
() sin? 2 4 f(z) - 2sinx cos =
B ;%13%) x
2 .
= f/(0) lirr%) sin” + hm 2f(z)cosx - et
—
=2£(0)

Solution. 15 ¢ 56 T REHRMUHATT KIS0 o(0) JER., B T DURHLHLTIAORE A4 (1) JER
EﬁZﬁ%%Eﬁ%ﬂﬂ¥ﬁﬁRJWf+f=B3S=%w
dy

FfEa® +y® =137 PRt ¢ R FA x —+ydt 0,
12
\;7 = > = —_— = > /57:_7. —_ —
W = 12, Fibhy =5, 22 dt 5, fRAME o s h=-12
[14
ds 1/ dy dr) 1 _ 19
a—(d{%a)—%”**”+5®— Eh

B S AR AL — o TSR,
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3 U (fghd 6 4y, 3k 12 4))

15. Proof. & F(z) = f(z)g(x) — f(x)g(b) — f(a)g(z), WEEL F(z) 1E [a,b] #ESE, ¥E (a,b) W,
H F(a) = F(b) = —f(a)g(b). H1 Rolle SEH, F71E £ € (a,b) flif F'(€) = 0,

0 (©9() + 1(©)9'(€) ~ F'(©)90)  S(a)g'(©) =0, fefiia L 1

16. Proof. f(0) = a1¢(0) + a2p(0) + - - - + anep(0) = 0.

£(0) = lim fl@) = fO0) _ o aap(x) + app(22) + -+ + anp(nz)

z—0 x—0 z—0 T

2
@) im0, 2% 94 lim a, 27
z— T z—0 2x z—0 nx

= (0) (o + 202 + -+ + nay) = ag + 200 + - -+ + nay,.

f(z) — f(0)

P Y, ()] < Ja, BRRA |

’gl, Aax—0, BIf(0)]=ar + 20+ -+ nay,| < 1.



CHAPTER 25

2013-2014 ~#4E Ry (—) (B) Bl

1 AT (/i 6 4y, 3L 60 41)

1 3 5 2n —1
N T R
1. THEEIRER | 7}13;04 s 12 dn
2’ — 3+’
N /é— — _
2. ﬁ‘jﬁ&@l ;li% (293 _330)2.

elan x __ esm x

3. PR L = lim S
z—0 T
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4. % f(z) = (sinz)** | 3K f'(x).

dr’ dx?’

5. WBHOTFL { B

6. WALy = y(z) A y = h(z? + o) FFFsE, h AT, aw%, %o

7. ReEEL f(x) = sinln(l + z) #£ « = 0 4b7 Peano 42 3fY 3 [ Taylor A3

T
1+ 2x

8. SREEHL f(2) = 7E © = 0 &b n BS54 £(0).



2013-2014 24ERA S (—) (F) iR,

2

0. K%y o1n (e N i) BRI

10. $5HEREL f(z) = (1—eT5% ) FOIEIINT A 15 220,

Ll (/8L T 5y, 3% 28 4))
bR

11 BpREL f(x) 6 o = 0 biEZE, f(0) #0, HX—Y z,yH fx+y)

12. g Ine — = + 1=0FJUER? H44HIER.

= f(z)- f(y), WEH] f(2) ALAbiE



2013-2014 “EAEFBYN () () Hid%id

. . [ree Y
13. BERRL f(2) 4 ¢ = 2 4bRF, H f(2) # 0.5k lim o
14, —ANTH S F RT3 4%, 550 8m, Rl R = 2v2m, Fddydk. #3247k h = 6m i, 7K

W LT S = Jm/min, Stk iRk S

3 UEWHE (i 6 4y, Ik 12 4)

\ . 1- _
15, IEHIARZEL: %0 < o < 11, H—z«a 2

16. ‘L&L 0<mx < xg, ﬁEEﬁ T an)Q — T2 lIlJ?l = (ln§ — 1)($1 — .132), ;E;‘:fj f j/T’ﬂ: xr1 Lﬁ o Zl‘lﬂ



CHAPTER 26

2013-2014 ZAEGF (—) (1) 9 %55

1 JARVHEE (/8 6 5y, 3L 60 51)

1 3

1. Solution. ¥ z,, = -~ - — - ,

olution. 1% = 13 12 in ny

2n—1 1 1
0< T = Tzn—l < ixn—l < 22xn 2 <0 < 2717_11713
H lim crp =0, HIGEERMS = lim z, =0.
n—oo 2N~ n—00

2. Solution.

eIZ n2 er In3

= lim —————
z—0 (emln2 _ emlnS)

=0 (14+2In2—1—zm3+o(x))> =20[(In2—In3)z + o(z)]*
_ 2
~ im (In2 — In3)2? + o(x?)
=0 (In2 — In3)2x2 + o(z?)
_ 1
- In2-1In3’

219 _ 1 _ 22 _ 2 2
— lim 1+2°In2—1—2*lm3+o(z )*lim (In2 — In3)x* + o(x?)

3. Solution. Hy Lagrange F{EEH, f74F € N T tanz 5 sinz 28], {15 e (tanx — sinz) = "% —

Yy - 0H, tanz — 0, sinz — 0, # & — 0. BTRA

¢ tanx — sin

[ = limes -
x—0 373
sec?x — cosx o oseciz—1 . 1—cosx
= lim ——— = 1lim ————— + lim
z—0 3;32 z—0 3;32 x—0 31‘2
11 1
3 6 2

4. Solution. [F} In f(z) = coszInsinz, FFPA

. : . cos
f'(z) = (sinz)™" (— sinz Insinz + cosx - — 33) :
sin

5. Solution.

dy 7‘31:?7 (t+1)et

dz %gf 2t +1 7

113

€

sin
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dx

i

d2y d(dy) dt_((t+1)et)’ 1 (t+2)et - (2t +1) —2(t +1)et (2t + 3)tet

dz? ~ dt 2+1 ) 2A+1 (2t + 1) CE

6. Solution. T y = h(z? + %) Wiiixt = SR S48
y' =N (2 +y*)(2x + 2yy"),

2zh/ (2% + y?)

#ARGY = 1—2yh/ (22 +y?)’

2 28

7. Solution. In(1 + z) =z — 5 + 3 +o(z3), LA
2 3
f(z) = sinln(1 + ) = sin (:17 - % + % +o(z3)>
2 3 1 2 3 3 2 3 3
(g5 (-G F ) o (-5 5 re)
2 3 ) 23
fzf?+—+o(x3)—g+o(x3)
2 3
7I7£+£+0(x3)
2
1 1 1 1 (=) nl2n
8. Solution. [A]° = — - ) F(n) - . 7 e
olution. X}y f(z) 5 2 g1’ FireA f (x) 2 (2z + 1)t
)i
f(n)(o) _ (_1)71,—1 .nl- gn—1
9. Solution. [A}
In(e+2 1 1 t)—1 1 1
fim M:L fim xln<e+)—x:1im nety) -1 _ _——
T—00 €T T—00 €T t—0 t t—=0e+t e

BRI y = 1n (e T i) RRIREA L y = 2 + -

10. Solution. K%Y f(z) WA S 2 =0l z = 1.
M O, e > 1, FFbA lim f(z) = lim (1—e77) " = o0, e = 0 BEHIT,
Yo 1P, eF 50, BibL lim f(2) = lim (1 —emw) =15

Yz — 17 R, eTF - oo, FiBL lim f(2) = lim (1—e™%) " =0, Hre = 1 ABEERENTLL.

r—1—

2 S8 (a7 ), 3k 28 4))

11. Solution. 74 f(z +y) = f(x) - f(y) F4 x =y =015 f(0) = f2(0), B f(0) #0, FPA f(0) = 1.
il zo € R, TEHRE f(z+y) = f(x)- fly) Toax =20, 13 flxo+y)=fzo) fly). 2y —0, 15

lim F(wo +y) = £(wo) - lim f(y) = f(z0) - £(0) = F (o).

JIPA f(z) £ & = zo AbFESE. i zo AT f () AALTELE.
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12 Solution. i% [(x) = Ina— = +1, 1) f'(x) = %—% F(@) 7€ (0,0) F-BATHEHY, 7 (e, +00) L M.
BN fle)=1>0, f(07)=—-0c0, f(e*)=4—¢®><0, FRANFE Inz — % +1=0HMPER.

13. Solution.

1
wlin;o 2(;)“‘> = exp {Igngox [lnf (2 + i) . lnf(Q)}}

— exp ng% In f(2 —&—ti - lnf(Q)}

_ ' _ f'(2)

= exp {(lnf(t)) t:J = exp ( 70 > .

. . 1 1 (8—h) . .y

14. Solution. [ JLfXZ&, V = 3 88T o T FERTNT ¢ SRS
v 1 3(8—h)? dh B (8 —h)? dh
9 3" 8 a8 dt

¥ h = 6m, % = %m/min A LERE % = 2m’ /min.

3 UEWLE (i 6 4y, Ik 12 4)

15. Proof. x4y, B[ In 1 :L

1—=x
A = il / = —
& f@) =In g+ 22, W /@) = =5

z < —2z(0 <z <1).

2
L= <0, BIOA () 2 (0,1) LN

—z2 1

P J(0) = 0, BIA%0 <o < 1H, f(2) < [(0) =0, B 1 <&,

nx

16. Proof. i% f(z) = 17, glx) = %, WIRREL f(x), g(x) TE (21, wa] FIESE, FE (21,22) WA, H g(z) #0.
i Cauchy HEERE, fAEENT o1 5 w0 Z1H], flif5

1
I 1 g&—Ing
f($2)—f(561) _ nzzz B na:gfl — - &2 —lnf—l
g(z2) — g(x1) % - i —%2 ,

AfEifS 21 Inzg — 29 Inxy = (In€ — 1)(z1 — x9).
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CHAPTER 27

2012-2013 4R (—) (b)) Wik

1 JARVHEE (/8 S sy, 3% 60 41)

N —um (L 1 1
1 1T%$&5El—nlgr;c<n+l+n+ﬂ+ +n+\/ﬁ>.
v1+cosx

20 JERRR L = lim .
r—mt sinx

3. AR L = }1_>mo (ln(l;. x))w

VIt —1-z

sin 22

4 PRI = lim

117



10.

W fz) =

x—1)(z—2)--(z—100)

2012-2013 24 (—

—~|—~
8

+1)(x+2) - (= + 100)

;SR

: i’if(x):ln\/x—i— r+Vr+1, 3K f(0).

By =y(x) dze’@ =2V In385E, fy) TS, H F(y) #mIz, Kdy

iﬁg(l‘)={

1
T arctan —,
T

bx,

. . y=1t" e A
By = (o) SRR it i T

x = In2t, T =1
WY e s 0, u= V14221 —x—1~cxF, K ek HIE.

r <0,
< e o =0AF[R, f(x) =sinz. 3K b PAK %f(g(x))

z >0,

x=0

) () W%
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1. % f(x) 3z -, £ 0)

:2m2+x—

n

12, % flo) = lim ——— | SRETAT RIBTA, H30 I T A 22,

n~>oc1—|—{[;n’

2 Zifndl (a7 or, 3k 28 51)

13, WEPR, ERAEN, 240 — 0, WE=ME ABC WM a(0) 5 EHER 0(0) 2[F P

Z5/)N.

14, SEWIY 0 AR, (V- 1)7 ( 1+n§—1> <X

15. % lim 2, =a, lim y, =0, Ha<b, MRIARGESCEIAE n 7RI, 20 < yn.

n—oo
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2012-2013 SAERBLY (—) (1) BIF%id

w‘u%WP&%%%x—y@>®E@ﬁﬁE@ﬂ %E5MEﬁﬁr&EK$LV fﬁhﬁ

(1) ﬁ‘%: a

@)%E%w%%@7

dr ., e vy .
Af%@ﬁﬁﬁﬁ%ﬁﬁﬁ$ﬂ%%ﬁ%¢?

()ﬁ% m%%mm

3 UEWHE (i 6 4y, 3L 12 4)

17. % f(z) 4 [a, 0] I

5, FE (a,0) WIS, H f'(2) # 0. EAFE & n € (a,0), fiTfH

fe e,
fftn)  b—a

18, 8 (o) ZEMIIE [0.1] E3ESE, F(0) = F(1). SEWIAERE w0 € [0.1], 6274 f(xo) = f (xo n i)



CHAPTER 28

20122013 4B (—) (1) WP BB EEE

1 AR SE (g8 s gy, 3k 60 4)

n < 1 n 1 T 1 < n
+vn n+l n4+42 n+vn n+1

1. Solution.
n

N : _ _ 7 E O THAE ]
2. Solution.
\/2cos? Z 2 |cos Z
I= lim Y~—~—/2 = [im M
r—mt Sinx r—mt Sinx
—\/icos%
= hm o &
g—mt 281N 5 €08 5
V2
B 2
3. Solution.
. In(1+x)
= 1 —1
o {5 [P 1))
B limln(1+x)—a: B limbLf%QJro(xQ)fx
= °Xp x—0 :];2 = oxp x—0 x2
1
= 7
4. Solution.
; I (\/1+2$—1—x)(\/1+2x+1—|—m)
= lim

bl 2 (VI+2+1+72)

lim 1+2r—(1+x)2

2022 (VI+20+1+x)
1+22—1-21—2? 1

lim = ——.
x—>0z2(\/1+2z+1+z) 2

121
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5. Solution.

m (x—1)(x—2)-- (z—100)
a=1 (x +1)(z+2)-- (x 4+ 100)(z — 1)
lim (x —2) - (x — 100)

e—1 (x+1)(x+2)---(z + 100)
(=199 1

©o101f 10100

6. Solution. )
fi(x) = [; In (a: +\/ &+ Vo + 1)]

1

(&+ x+\/m)'

/—\

x+1)

( Vet Varl)

5.0 = 0 RA LR /(0 ;( 3)-1

1

1
14 (1+ )
2vVr++vVx+1 2V/r +1

7. Solution. U4, B Inx + f(y) = ylnx+lnln3 J5 AR 15
5 dr + f'(y)dy = Inady + y - édx.
ki SLiTE S o1
VTP
8. Solution. 7144

< — dt tm
x 2 )
dz G 21
d?y d /dy dt ;1 9
dxz‘dt<dx>'dx—< g = mitt
dry drktly d [dry di 1
L _ kym _ _ kim _ k+1m
i A T | [ = (R = .
udaz’f m ) Jdek_H & (dxk> i (m ) % m
oy ey d n
e e 2 = FJ?LJ\ =m".
d. d n
=1

9. Solution.
A 1 1
:\3/1—5c—|—1:2—a73—1:1+§(—x+x2—x3)+0(—x—|—x2—x3)—1:—§z+0(x).
Pk u~ —ra, Ble=—x, k=1
37 3T
10. Solution. g(0) =0,

— 1 ™
"(0)= li xizl' tan — = —— = 0)=0b
9-(0) = lim === Jim_aretan == —5 = ¢4.(0) =,

ﬁﬁub:—g. e

S
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. 1 1 \
11. Solution. f(z) = w1 T a1 JIr A
—1)" - nl2" (—1)™ - n!
m ) = n — ! [(—1)" — 2"
f ( ) (21‘—1)"+1 om0 ($+1)n+1 e—0 n [( ) ]
12. Solution. 4 || > 1 I}, 2™ — 0o, FibA f(z) = lim —— =1

o =11, f(w)zé; Yoy =10, f(z) FELE:

xn

= lim =0.
n—oo 1 4+ "

Y lz| <1HF, 2™ =0, Bred f(z)

1, |z| > 1,

1

o T = 17
G RRTk, f(x) = {2

Kﬁﬁ7 T = _17

0, |z < 1.

flx) WEW A r = -1 flx = 1.
HHRf17)=0, fA") =1, f(-17)=1, f(—=17)=0, Fibhz =11 = = —1 #ZBEERAIHT .

2 S8 (a7 ), 3k 28 4))

13. Solution. HJULf[ X, a(f) = %siné)(l —cosf), b(0) = %tan& - %9.
20— 0mf, a(@) =0, b(0) — 0, FrAa(0) M b(0) #Z LT/ iHE
af) lim sinf(1 — cos )

Iim —= =
e b(0) 00 t@anf—0
Ll O Ly, 3P
T 2650tanf — 0 26—0sec2f—1
—§limi—§
T 26-0tan?6 27
FTPAY 6 — 0 B, a(f) 5 b(6) 2[R Tog5 /.
14. Solution. 7144
1
({/5—1)5( 1+12—1> ) L o(d)
i 1 -l (et B
1 1 1 . 1
Lo (=l (¥ 1)
- ln e]l;z_1>
=g | lim ——
flex - lim M 71@( lim M
_2 p T—+00 e%_l _2 p oo rlnz
S R e L) N D s
=3 p_m~>+oo clne | = g SXP | lm =3




124 2012-2013 2EAEAy (—) (F) WIS ER

(-
PrUA lim =5 <L

1
2

3=
/N
—
+
:m"“
|
—_
N———
—

BRI, 24 n o4k, ﬁ(%l)i< 1+nl21> <L

n2
. b—a
15. Solution. X} F ¢ = —5 > 0,
HR BRIV E L, APAE Nu 524 n > Ny i), Jo, —al <e; f7FE No #1524 n > Ny B, |y, — b <e.

. b
% N = max{Ny, No}, 24 n> N B}, xn<a+£:%<b—£<yn.

16. Solution. (1) FHEH r = /22 +y2 = Va2 +z, FbA
dr 2c+1 dz (2z+1)A

dat 2\/:52—&—95.5_ NV

(2) 5

(1277'_1 (22 +1)A] da
dt2_d$ 2Vx2 +x dt

3 _ (2z+1)?
.2\/33 +x Wz T+I~A2

2+
4(2? — (22 +1)2 A?
A4 - Qe 1), o

2z + x)Vat +zx (22 + )Vt +

DN = N =

Biok WA
S (2r+1)A
(3) Jlim o =, tim s
3 UEBHEE (g8 6 4y, JE 12 4))

17. Proof. % f () FIKEL y = e” BTE [a, 0] FHELE, TE (a,0) NS, He® #0.

i Cauchy " {EEH, f#7E 1 € (a,b) {#i15
f®) = fla) _ f'(n)

eb —eo en
XFEREL f(x) BT Lagrange H{EERE, f77E € € (a,b) (453 f(b) — f(a) = f'(§)(b—a),
. N
AL s = G0
18. Proof. 4 F(x) = f(x) — f (x + i) , BAR F(x) #E {0, i] sk
R
FO) +F(3)+F(3)+F ()
1
1 1 1 2 2 3 3
=il (3) v (3) -1 () s (3) -7 (3)+ o (5) 0]
= L) - f)] =0



CHAPTER 29

2011-2012 4R (—) (b)) Wik

U AR (g8 S sy, 36 60 5y)

LR = lim 2L

n:

2. Fra— Off, g5/t u=v1—aarctanz? — 1 5 v = Incosz ZE4y, KEE a HIMH.

et _ esinz

3. IR L = lim

3

4. WPHBR L = lim (“”*’) .

125
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B y = [(0) 5 y = arctan2e A, K lim af (1),

n
n+1

.&@ﬁwwﬁmzlﬁﬁﬁ,a&%a%ﬁn,ﬁw(
(1) 3K o(1);
(2) # F(z) = (z — D(a), K F(1).

Ry =+ vV, Kdy(l).

CRER Yy = y(z) R 2 —ay + v = 1HIE, SRy, v

.| =Incost, _d d?

y =sint — tcost S P
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z+1

=2 rmerz XS @E>

10. & f(x)

x" sin 1, x #0,
r W FEREL ' (2) 76 v = 0 AbiEEE.

1. i€ AR n TS, 6 f(x) = {
0, z=0

z+1

12. wEEL f(x) = e 37 arctan —

, AT, U0 A DT A 2R

2 8 (v 6 ), 1t 24 4))

0,2] RHEZE, 7E (0,2) WrIf, H £(0)-f(2) >0, f(0)-f(1) <O, WEHi: f74ES € (0,2), fi
)

14ﬁ@ﬁy:ﬂ@ﬁEMﬁ@ﬁz:wmwﬁﬁzmgﬁ,ay¢o,%ﬁ%$ﬁ@ﬁmm$ﬁﬁ§§
d2z

dgx A 1 " h—
@’@lﬁﬁy,y?y E I
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2x

1
15. JEBA: 24 2 > 1 W}, A arctanz = % + 5 arccos Tra

16. WEREL f(2) 1E [a, +00) LiEZE, TE (a, +oo) WA, H f'(z) > 1.4 f(a) <0, IEH]: Jife f(z) =0

FERT] (a,a — f(a)) WA ME—HR.

UEWTE (/) 8 53y, 36 16 4))
17, SRR 2 SRR (A lim 2, = o S9B0) 0L, FHUER: IXOOEOIRA T,

w9

18. WRILE=0-2,0 < 0 < 1, W Lagrange FIHAZ f(x) — £(0) = 2 f'(&) WTLAGHE: f(z)— f(0) = 2 f'(0z),
0<60<1, 0 WIR/NEES » XK.
(1) % £"(0) £0, Wik: Jim 6=

(2) ¥ f(z) = arctanz, 3K linbﬁ.
z—



CHAPTER 30

2011-2012 =4l (—) (k) il

1 AR08 (/e 5 ), 3% 60 41)

1. Solution. 4 n > 2011 i,

ap, 2011"  (n—1)! 2011
- . = <1,
2011n—1 n

Ap—_1 n!

B {an} I 2012 BT AG AR DR, H. an >0, FrA%S {a, } 48K

2011

X‘T Ay =

2. Solution. Hy /57 Al 4l

i a = 2.

—n—1 PR IR, 15 1= 0.

V1 —aarctanz2 — 1

1= lim
z—0 Incos x
. —taarctanz? . —%g?
= lim ———— = lim 5
z—0 cosx — 1 z—0 _—_Z
a
2

3. Solution. Hy Lagrange H{HEH, f74F € T o fl sinz Z[7], f§i15 ¢ — "% = ef(z — sinx).
ZY x— 0B, £ =0, FrbA

4. Solution.

. T —sinzx
[ = lim &f
x—0 ;Ij?’
. 1—cosxz
= lim
x—0 3.%2
1
g

129
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. Solution. H =41

Jir A

. Solution. (1) [H o(x) £ x = 1 AbiELE, FTLA

o= Jim o y) = i vi=1
(2) mSHE XA,
fl@) =) . (= D)
/ _ _ _ _ _
=M™ =i oo Sl ==t
1 1 3v2
. Solution. K% v/ = -<1+ >,F)?W\d 1) =4¢/'(1)dz = —dz.
y SNCERN NG y(1) =y'(1) 3
. . 2z —
- Solution. HAEFHA 2 KT, H2e—y—x-y' +2y-y =0, Ay = xx_ gz-
) = C-y)z—2y)-Q2z—y)1-2) 6
(x — 2y)? (x —2y)*
. Solution. X}
;Ly _ E:z _ cost—&—t_s:;tt—cost — tcost,
x dt cost
d?y d (dy\ dt , 1 cost — tsint
@ @ (d) T st ey = T
JIt A
2
&y :ﬁ(li)_
dx? - 2 4
Solution. K} f( )—1 ! +L Jir DA
' ' =3\ k1 Trr2)
oy L[(=)"ni2" (=Dl
S =3 [(2x+1)"+1 (z +2)"+

w = lim 2 Sin% e, Win —1>0, HIH £(0) =0.

WEETRREL [ (2) 42 = = 0 ALIESE, A lim f'(2) = f'(0) = 0.

. Solution. #f#i lim
z—0

1 1
Yz £ 0B, f’(x)zm:”flsin;f:vnfzcosg, FEDAAA n — 2 > 0.
gi birk, B EELE n > 2.
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12.

2

13.

14.

15.

16.

Solution. f(x) WK Nz =0Flz = 1.
Ep]
ggno flz) = IIILI}) ™57 arctan i i_ L zl% arct:;fﬂ =0,
H f(0) o, FPh =052 f(z) BYn R E B
A
. L T 77
= L
i 10 iy 2

Frh @ =132 f(x) BBeERIAI T A

Lt (g7 6 51, 3k 24 57)

Solution. HEZLRBIINEERL, 746 m € (0,1),n2 € (1,2) 5 f(m) = f(n2) = 0.
W g(x) =e " f(x), W g(x)FE [n,m2] WHTS, H glm)=g(n) =0.
H1 Rolle B, 177E € € (m,m2) C (0,2) 15 ¢'(€) = e (f'(&) — f(£)) =0, FFPA f(&) = f(©).

Solution.
dx 1 1
T dy o0
dy ¢y

Pz d 1) _d /1) dz_ -y 1  y

dy2  dy \y') dz\y/) dy () v (¥)
o d oy _d oy de yW)° 3000w 1wy - 3")?
dy?  dy \ (¥)3) dz \ (¥)*) dy y')® y' )y

T (x>1), W

1
Solution. 4~ = arctanx — — arccos ———
~ f(l‘) € 2 1 + 372

2(14-x2%)—4z?

1 1 (1+z2)2
4 - _— pu—
F@) =152 T3 v

FTPA f(2) #E [1, +o00) FIEHHEEL X f(1) = arctan1 — %arccosl = %, FPAY = > 1 i,

¢ s n 1 2x
arctanx = — + — arccos .
4 2 1+ 22

Solution. il b = a — f(a) > a, N Lagrange T{EHEM, 171E € € (a,b) {5
f(b) = f(a) + f(§)(b—a) > fla) + (b—a) =0.

MBS R I NMEE B, A71E 0 € (a,b) (15 f(n) = 0.
P f (@) 52" A% I, BrbA n @072 f(z) = 07X (a,a — f(a)) NIIHE—AR.
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3 UEWLE (/a8 4y, 3L 16 4))

17. B9 x, HREX: IM >0, VneN, {HEA |z, < M.
B xn WELT a WEX: Ve>0, INEN, Vo> N, fHE |z, —a| <e.
Proof. e =1, MIfFEHARE N 54 n > N i}, [HH |z, —al <1, NI

|x’n| - |$n _CL+CL| <1 + ‘Cl|
8 M = max{[aa. eal. -+ Jen ] 14 Jal}, V0 € N, A5 [aa] < M. FOABCIH 2, 475

18. Proof. (1) iI&
f7(0) = lim

x—0 xr — O x—0 9{E
WO ) @) £(0) - £(0)x
= lim li

z—0 Ox z—0 fx2
_ f’(l’) 7f/(0) " 1
T O My

1

Hi f7(0) # 0, %E'fiig})@ =5
Hpr L V] B _ — z — x )
(2) BT arctanz — 0 = — Z = Ty @ L

T _
92 — arctanz 1 _ T — arctan x
z? x? arctan x
A 1
. . T —arctanx Lo l—= 1
lim 62 = lim 5 — lim ;—r s
=0 z—0 gZarctanxz  2—0 3z 3

S

V3
EI];ILI})Q— T
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CHAPTER 1

2025-2026 ~#AEREy (B) (B) BIR%E IR

1 AN (/8 3 5y, 3L 18 41)

I

e
L K%L f(2) = {

0

T e ()
, r=1
A TEEE B. fifsk
C. Fjsk D. FEhEAES:
2 WA () e = 0 s, f0) =0, tim TEOETE gy
A f(0) 2 f(x) WytR/IME B. f(0) 2 f(x) MIA(E
C. f(0) A% f(x) BtRfE D. (0,£(0)) 2%k y = f(x) FHA
3. MR Y — 2y + 2y = e"sinz + e EHRIE N vt = () .
A. ze"(acosz + bsinz) 4+ ce™® B. ¢“(acosz +bsinx)+ ce™™
C. ¢“(ax +b)cosz + ce™™ D. e“(acosx +bsinx) 4 cre™”

4 ey = f(x) 7 (a,0) WA B 38, & (e f(o))(a < e <b) Bk y = f(z) A — DI04
i ).

A f"(x) 1E (a,b) N FRH B B. f"(c)=0

C. f"(x) 1 (a,b) K HAIH K D. f"(c) =0 H f"(x) 7 (a,b) PN7%Hs BTH 355
5. BB f(x) W df (v) = —e"sinzdz, H f(0)=0, W f(x)=( ).

A, %% -1 B. esinz

C. esinm_e D. ecosa:

6. THIRHEB LZ () .

—+o0 1 1
A. / e “dw B. / dx
0 1V1 — 22
| too g
C. / ——dzx D. / s—dz
-z tanz 2 zln“x

135
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2 s (a4 ), 3% 16 51)

1
7. / (;vln (x2026 + 1) +vV1-— x2> dz =
-1

8. Wiz y — é Fin(14+¢") (@ > 0) ORRIFIEL N

9@@@%gy—4amM&@<x<ﬂ%%&s—

1

10. BEeR%K f(2) = / t—z|dt(0 <z <1), My=f(z),z=02=1LAKaz BT KIS y e —
0
JE AT R A A

3 WEE G875y, Ik 42457)

2 _
1. SRARRR | = fim ©(©087— 1)

T
=0 cosz —e~ T

_ 2
r =142t dy

d2
12. ¥y = y(z) mzs%&ﬁﬁ{ /mmeu (¢ > 1) s, Kk -2 Y
y =
1

’ 2
_g dz

—du dz ;z=9.

u

x

13, % f(z) = az® + ba® + o fE 7 = VRREUHRAE 2, K £(2) ZEKI [—1,2) bRk AT ME.
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f(x) ’

14, 8 f@) fEx = 0 AATF, L lim S =1, fK*&KEZZQE%%/O/tf(xQ—tQ)dt.

15, SKBPIEE (47 — 62) 32 = 2y HOFTAR

16. £ 2Oy ~F-HIN , B HHE 5 0(0,0) 5 50 P(1,0) ZB OP #1434 n 84y, 453 mUKUAE N Pr, Pa, -+, P,

n—1

‘ . 1
j\jS}g, jz*ﬁlgal_nh—{noongsk'

4 T8 (a7 ), 3k 14 5))

7. 8 f(a) L, ﬂ*fﬁg&x—/jﬂwdw/;tf(tx)dt, % ().
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18 IR LB Y = F(0), % (3,2) M, T2 bl A ALRINEL L £ (0,0) F (3,2)
HoI%, HSEh (2,4), i&kf(x) AR ESSE, K /0 (22 + ) () da.

5 UEWLE (B0 S 4y, 310 4))

19. % f(a )T[O ) SIS BLS(0) =0, f/() > 0, /(a) > 0, WE: XEFHERH a € [0.1],
AT / o) do + / f(@)g (x) dz > f(a)g(1).

20. u.mzf 11] FEATHESSE, B £(0) =0, WEM: 7E [-1,1] RREDFES i

/f )dx.



CHAPTER 2

2025-2026 SFAEHAEY (B) (1) WIARBHRBEEE

1 RO ZERRS (/i 3 5, 3t 18 4))
1. Solution. B.

A
FOH) = lim e 51 =0,

z—1t

F(1I7) = lim e 57 = 400,

et
JIRPARREY f () AEML v = LA TESE, JEANTELE.
2. Solution. A.
BH f(2) TE v = 0 AL =R AT, #K f (), f'(2) 7E @ = 0 AbTEZE.
HETAIS lim (f(2) + f'(2)) = 0, BPA £(0) + £'(0) =0, HI f'(0) = 0.
X
i L IO F@ SO oy,

z—0 x x—0 X

lim
x—0

FITPA £7(0) = 1 > 0. #i £(0) J2& f(z) HIB/IMHA.

f(z) + f'(z)

3. Solution. A.
FRIRE Y =2y + 2y = O WRHE RN 12 —2r +2=0, f#fFr=1+4
T fi(z) =e"sine, Aiw =1+ i ZFAETREM AR, BOTRAFEN yi = ve”(acosz + bsinz);
T fo() = e, A= -1 ANRFHENREIMR, BTBRFRN v3 = ce™.
R R FEL, RO R AR N 15

y* =y +vys = xe”(acosw + bsinx) + ce”".
4. Solution. D.

F (e, f(e) Rk y = f(z) WP, W0 f(c) = 0. DIEILEH [ (x) 7 (a,b) N ERIEIE L,
MY a<x<chl, f/(2) >0; c<az<bif, f(z) <0, A (e, f(e) 2k v = f(x) B,

139
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5. Solution. D.
FFEdf(z) = —e* % sinx de FIIM 0 B4 5] ¢, 15

¢ ¢
/ df(z) = —/ e sinx dx
0 0

f(t) = f(0) = /o e d(cos )

t
f(t) — eosT| — ecost —e.
0
B f(x) = e —e.
6. Solution. C.
+o0 +oo
/ e ¥dr=—e"" =0—-(-1)=1,
0 0
! ! ™ ™
———dx = arcsinz| = —- — (—7) T,
/,1 Vi-a? L2 U2
oo oo d(1 IR R |
zln’z 9 In“ x Inz|, In2

Hﬂﬁi/ —dx = ln|smx\

tan x 0+

~ oo, FFARYY / il

2 s (e 4 ), 3% 16 51)

7. Solution. —.
2
1
PINERE y = o1n (22920 + 1) REEE, & / zln (2°9%° +1) dz = 0.
—1

1
b UM LA R ST / Vi—2de =T, Fipl
—1

7r
2 )
! T
/ (xln (x2026 + 1) + V1 - {L‘2) dz = 5
-1
8. Solution. y = x.
5

im L= tim =" iy
r—+4oo I T——+00 x r—r+00 x

1 1 v
lim (y—x)= lim +ln(1+ex)—x]: lim ln< —:e ): lim In(14+e¢7*) =0,

T—+00 r—+4o00 | T T—+00
P AR L TN y = =
9. Solution. 4.
Wy = Vsinz, Fihds=/1+y?dr=V1+sinzdr = ‘sing +cosg’dx,

H )
-

sing—i—cosg‘dx:/o (sing—i—cosg) dr = 4.
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10. Solution. g

1

ﬂ\jf(x)z/ox(t—x)dt+/ (a:—t)dt:x2—x+%.

WOTE S PR PR AR
1 1
V:/O 27rxf(x)dx:27r/0 x(an—a:—&—;) dz = g

3 VRS (g8 T 5, 342 4))
11. Solution. FI| [ Taylor /4=,

x2 lx2—i-o x?
I = lim (32" + ola”)) —
L= ot et olet) [ Jat 4§ (-%) 4 ole)
—%a:4+0(x4)

= lim —4———— =6.

20 —sxt + o(a?)

12. Solution. X4 x = 9K}, 1+2t2=9, FHHRt>1, #it=2

M
1+2Int
%:i:g:hmnt'%: €
de 4 4t 2(1+2Int)’
dy dy e
I/\ —_ = — =,
Pk dr|,_, dz|,_, 2(1+2In2)
Py _d @y @ (e N1
dz2  dt \dz/) dzr \2(1+2Int) 4 42(1+2Int)?’
o Ay d?y e
oL o o dz?|_, 16(1+2In2)2

13. Solution. fH@H[ %1 f(1) =2, f/(1)=0, H f'(z)=3az®+2bx + 1,

b =
F)fl/‘]\{a+ =2 , ff#fR o= -3, b=4, f(zr)=—32>+ 42 +x.
3a+2b+1=0
4 fla) =92+ 80+ 1=0, Mihw=—;Hr=1
\ . 1 __£ _ _
A =0, f(~5) =g F) =2 f2)= -,

JIPA f () ZEIXIA] [—1, 2] ERERKRIEA 6, H/MER —6.

14. Solution. i lim @ = 10f3 f(0) =0, f(0)=1.

x 1 0 1 Iz
Ao =2 -2, N du= —2tdt, / tf(:vQ—tg)dtz—i/ f(u)du:§/ f(u) du.
0 T 0
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Pibk 2
1 T
7/ f(w)du
. 2 O
= lim —Y% —
x—0 ;C4
2
et 1 fa?)
z—0 43 4 z—0 g2
1 f@)-fO) 1, o 1
i Ty~ 0=7
15. Solution. 722 TE N d—x - 35 = —%.

1 — B AEFF IRt \ﬁﬁﬂ’hﬁﬁ/&ﬁ

Hrp € EEHEL

16. Solution. £ Py ({144 EF (fjo) o On (o, 22) BRI 20, FFOAA

HER B E L, 153

k=1

1
:/ 2x2(17x)dx:/ (227 — 22%) dx =
0 0

4 Zifnd (a7 5r, 3k 14 51)

17. Solution. & u =1t —z, N

/Oztf(t—x)dt:/_i(u+x)f(u)du—/_xuf du+m/_mf

:c—/Omf(t)dtJr/Oxuf(u)dqua:/o f(u)du

RPN LT « R 1 = f2) +of(—2) — of(~ / F(u)du, EP

+/0If(u)du—

L w =015 f(0) = 1. EXWHFRRRET o KPE f/(2) + f(—2) =0, B f'(z) = —f(~2).

n—1 1n—1 k k 2

= JEEOnZSk‘n‘E‘;MZ(1‘n)'2(n>
1
6

JET AT R
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%2 =015 f(0) = —1. T f(z) Wlfk, h LA 7 (2) £77E,

H (@) = (f'(2)) = (= f(-2)) = f'(-2) = = f(z), B f"(z) + f(z) =

WA R RN 1° +1 =0, fiff5% r = £i, BTAR# f(z) = Acosz + Bsinz.
K FO0)=1, f/(0)=-1fALXBA=1, B=—1, Jibk f(x) = cosz — sinz.

18. Solution. HAH A% f7(3) =0, f(3)=2, f(0)=0, Li:y=f(0)x, ly:y—2=f(3)(x—3).
FRZ AR (2,4) 4R L F L RS f1(0) = 2, f'(3) = —2. kA

/O " 1) () do = /0 " 42y

3
— (@ + o) f"()| - / (22 + 1) (x) da

0

3
= —/0 2z +1)f"(x)dz

3

3
0+/0 2f"(x)dx

= = 7' (3) + £'(0) + 2(f(3) — f(0)) = 20.

= — Qe+ 1)f'(2)

5 UEWIE (G S 4y, 3510 43)
19. Proof. 4 F(t) = / dx+/ f(x)g'(z)dx — f(t)g(1), M)

F(1)=/0 (9(x)f'(x) + f(2)g'(x)) d = f(1)g(1) = O,
FI(t) = g(0)f'(t) = f1(H)g(1) = f'(t) [9(t) — g(1)].

PR f'(z) 20, g'(z) 20, FrPA g(t) < g(1), & F'(t) <0, F(t)1E [0, 1] L.
FIrbA F(a) = F(1) =0, HJ
/ da:+/ F(@)g (@) dz > f(a)g(1).
20. Proof. | J{] Taylor A3, Vo € [-1,1], FF4En AT 0 Fl = Z 6], {75
$@) = 10+ PO+ L1002 = poge 4 L0,
JITPA

3/_11 f(;v)dx:?)/_ll (f’(O) f// ) dz = / 1" ()2 da.

W S () e IXTE) (-1, 1] EEEgE, A f7 () 78 [- 171] ERAERNKAE M Mg/ MEm, %

3 [ 2dae < [ initae < 2ar [ a2
—-m xfdr < = ffimatde < =M x* dx,
2 1 2 —1 2 —1

1
m < g/ " (n)x?de < M.
—1

1 1
iAMER, S0t LY, O =3 [ e =3 [ jwan
—1 —
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CHAPTER 3

2024-2025 ~#4REER s> (B) (1) WIRE

PSRRI (g7l 3 4y, 3k 18 4))
L%xﬁoﬁ,@ﬁﬂ@:%m%%( ).
A TEAREARR IO K

B. JoyiKE
C. HHMEARTITT /N

D. Jogi/E

2. Bt {an}, {0}, {ea} WHAEGHSY, H lim a, =0, lim b, =1, lim c,=+oo, M ().
A IMEEIEEH n, H a, <b, B. XMERIEREn, H b, <cn
C. o {an - cn} KHL D. B {b, - e} KHL

- BRI f () WAL f' (o) = f"(x0) =0, H f"(xo) >0, W ().
A, fl(wo) 2 f(2) BIBRAE B. f(zo) 22 f(z) WM AAE

C. f(zo) 2 f(z) HM/IME D. (2o, f(z0)) 2MZ y = f(2) B

)=, H0) =1, )R"J/f(x)dxz .

A 3z—e2+0C B. 3z—2"2+C

C. 3z+4e 2 +C D. 3z—4e 2 +C
CBERREL f(x) BT, H f(x) <0, f(0)=0, N (
A. f(2)<2f(1)

C. 2f(2) < f(1)

).
B. f(2)>2f(1)

D. 2f(2) > f(1)
LR ER SR () .

+o0 too
A. / 1 B. /
€ z €

dz
zlnx
+oo 1 +oo 1
C. ———dx D. / ———dz
/e zvInz e zln’z

145
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2 s (a4 ), 3% 16 51)

r=t>+1,

7. By = f(a) thBHOTRE { (t > 0) wis, Wl tim [f (2”; 1> - 3} _

y =4t — ¢t

3z
8. L f(x) — /0 e dt 12, g(x) 1 f(r) MTERSL, W g(2) =

1
+\/1—x2/f dz, ﬁ!lj/f(x)dx:
0

9. ¥ f(x)

1+2

10. J‘—iaéiﬁ?lﬂ?)%fﬁyZ/ Vsintdt(0 < z < 7) K s =
0

3 VRSN (e 75y, Jk 42 4))

LRy = |- (o> 1) A

. . 1 1 1
12. SRALFR hﬁm T+ T+ + ~ .
2n+—  2n+ — 2n+n7
n n n

13, wﬁ%&u—/ VA— 2t = | AT E Ry = y(a), 5k Y

dx z=0
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14. SRRy — 3y’ + 2y = 2" MBI y = y(2), BEHAER (0,1) bR Sk y = o® — 32 + 172
TR E A

Is. &f@):/we—t“%dt, ju:/l(x—1)2f(x)dx.
0

0

1
16. BHH f(z) = / 1~ 2Pdt0 < @ < 1), K Fla) BRI
0

4 8 (B 7 4r, Ik 14 9))

f(z) —tanx

1
17. % f(x) 5%, LA lim =1, F(z) = / flat)dt. 5k F'(z), HHE F'(x) L.
z— 0
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18. Wik y = y(o) BH—RRARESINZ, & A0,1)B(1,0) 23S v ik o FEIa.
M(z,y) gk AB EMERE—xL, i M(2,y) fE o %Egﬁé%, 5o TR C, O IR, B
it OCMA A5 = 1E CBM KyHEEFIA % + %1- Ry =y(x) 5y fih K o fhr B -
KITESE y SlEsS — JH TR e s% (R (AR

5 uEWhE Ggshvét 5 4y, 3610 43)

19, 8 7(0) 16 0,2) F362K, 7 0,2) T, 1 Jim L0 0, 52) =2 [ o) ar. W0 et € 0.2)
i T — 5 1
18545 £() = 0. 2

20. ¥ f(x) 75 [0,1] EAESEM_SE, H ()] <1, iE:

/Olf(:c)da:—f<;>‘§214.

1

3
AR, RN % +3



CHAPTER 4

2024-2025 2=4E By (B) (b)) WIRFBIASHHE

1 et (/e 3 5y, Ik 18 4y)

1. Solution. A.

1 1
g =Lk oolif, f(r) = 0; o= ko o S = e,

Pt CABREL f (x) ToHF, (HARTCTTF KA.

2. Solution. D.
PR AR B n B T IS RIS R, BrPA A, B 4%
Wa,=0, Way, c, =0, B {an-c,} WL, LA C 5
lim by, - ¢, =1 (+00) = +oo, HH {by - cn} KHL, FrVA D IEH.

3. Solution. D.
FU Taylor A%, /() = £/(20) + *(20) &z = 20) + £ (€)& = 0)? = 3 (€)= 0)?,
St €A @ B o 28, KO F (o) 2 F' () A0

571,
£(@) = Jw) + /(@)@ = w0) + 34" o) @ — 0)? + " ()@ = 20)° = &) = 20)"
St T @ B o 208, B3R F (o) B f(x) SRR, ORI F(a) HOBUMAL
T £/ (o) =0, f"(x) > 0, BFA F(x) 45 mo HOBTIEE: , 4 (ro., F(w0)) IR y = F(x) O,
4. Solution. C.
JiRE f(2r) = e PR f(20) = 27+ O, UEK f(0) =1, BDLC =3,
W F(20) = —26=7 1+ 3, f(z) = —2¢~% + 3. LA /f(ac) dr =3z +4e % +C.
5. Solution. A.

f(z) 2 Erhey, BreA

TOXID < p0), w 2) < 2500).

149
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6. Solution. D.

+ool “+00 1 “+o0
/ de—/ Inzd(nz) = - In*z = +00,
€ xz € 2 e
o g > d(Inz) oo
/ dxz/ =Inlnz = 400,
R zlnz . Inx .
tee T2 d(Inx) oo
dx = =2VInx = +o00,
/e zvinz e Vinz R
Foo oo d(In I foo
[ o [0 [ e
R zlnz R In" x Inz |, R In” x
2 higs@ (i 4 4y, 316 43)
7. Solution. 1.
e dy W 42 24 dy
—= = = = —) 3 =20, t=1 = = =1.
ﬁ%;dx o 5 ;o Hr =201, , y=f(2)=3, # (2= @,

dat

NL]

n— oo n n— oo

lim n[f(2n+1> 3} = lim f(2+i;—f(2) — 2 =1

1
8. Solution. 3

4 (@) =282 =0, [(zx)=3"", Jbhg(2) = T -

9. Solution.
0u10n4 -

T 5 +OV1— 22 HREFAM 0 BE 1, 1

1 1
1
C:/ 7dx+0/ Vi-z2dz=24Zc,
0 1+:L'2 0 4

4

1 _
_&./ f(gg)dx:C, I)_\"Jf(x):
0

T
4 -7

10. Solution. 4.
y = Vsinz, Fibhds =+/1+y2dz =1+ sinzds = ’sing +cosg‘dx,

i )
-

3 VRSN (e 75y, Jk 42 4))

fi#tis C =

T
sinf—i—cosg‘dm:/ (sinf—i—cosg) dr = 4.
2 2 0 2 2

3
11. Solution. X4 2 — 11T B}, y = [~ oo, A @ = 1 248 0 = Wi 4.

Y — +oo i, lim Y~ lim z =1, H
x—4o00 r—r+o0 J;—l
1
23 Vi1 -(WV1=t-1 —(=it) 1
lim P g VT Vi) (eat) L

az—+too \ z—1 t—0+ t t—0+  ty/1—t t—0+ t 2’
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Biohy = o+ 5 RRMARMANLIL

12. Solution. Hy:E 4 HIE X,

H
—
—
—
-
—_

. 1 :
lim + +ot——— | = lim —

+ +t
n—00 1 4 n n—oo M, 1 2 2 2 n\ 2
et el ()
n+n n+n 2n—|—n 2+<n) 2+<) +

|
i
S
(]

1

= — arctan —.
o 2 2

/ 1 Lt d L arctan a:

= — —

o 2+a? V2 V2
1 Yy

13. Solution. J5f& ™V + %/ V4 —t2dt =1 hEsy, 15
1
1
e (ydx + xdy) + ﬁ\/él —y2dy =0,

Yo = OB, y= L ARA L5 do + %\/gdy =0, pivk 3 =

14. Solution. R THE v — 3y + 2y = 0 WHE T RE R 12 —3r +2 =0, f#fFri =1, =2
X f(z) =27, A =1 ZEFERRRI AR, ST RSN v = Axe”,
RAGTE Az + 2)e” — 3A(x + 1)e” + 2Aze” = 2e, fffF A= -2,

BT LAJESF U R y = Cre” + Cae™ — 2xe”.

Bk y = 2 — 30+ 1165 (0, 1) LRIt Ry (322 — 3) = -3,

=0

y(0)=C1+Cs =1, B
g VO =T , 5 Cr =3, Cy= -2,
y/(0)201+202—2:—3

PRl 3 . 4 R R B o v = 3e™ — 26" — 2ae”.
15. Solution. [T £(0) =0, f'(z)=e " T2 FFPL

1 1

I= / (=17 f@)dz =3 [ f@)dla—1)

Il
I
~
—
B
—~
S
I
—
S~—"
o
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Sou=—2% 42z, Mdu=(-2c+2)dr=—-2—1)dz, (x—-1)>=—u+1, FFPA

1 ! 37w2+2m 1 ! 2 u 1
I=— [ (z—1)% de=—<- [ (z—1)%" | —=) du
3/, 3/, 2

1! 1!
:7/ (—u+1)e"du = f/ (e" — ue") du
6.Jo 6 /o

)

! u
— —1le
0 (U )

16. Solution.

T t4z t4 1 1
S —| —a3t
0 4 0 4 T T
4 3 1
. 1
FPA f(x) = 623 — 322 = 32%(2x — 1), éf’(m)zO’%szE‘szZ

st s0 = £(3) =550 f0=1

BTOA £ () BRI o5 SRTDY 5.

4 L8 (B 74y, 1k 14 4))

17. Solution. 24 z = 0 i}, F(0) = 0.
. f(z) —tanzx
lim {2 — et

A lim .

x—0

= LA lim [f(2) —tana] = 0, 45¢ f(x) WIESEHERTH £(0) =0, H

x—0 x z—0 x z—=0 T

x
B # 0,
x /ﬂf f(u)du
xf(x) - f(u) du 0 — F(O) f(x) 1
F(x) = ly L F(0) = lim —E— —1im 22 = 2 p(0) =1
af(@) = [ f(u)du
BB () = " T#0,
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oo £ 0N, F'(r) BR7EL:, H
fl@) 1

- [ s / e
lim 0 hm — lim =%——— — lim =~ = ~f/(0) =1,

z—0 2 z—0 I x—0 z—0 21 2

EL F' () 76 © = 0 4biELE. 45 BRIk, F'(x) 7E (—o0, +oo) LAMALTESE

. 1 !
18. Solution. FHE AL C KRN (2,0), Sgwocma = 596(1 +9), Swm=tawesm = / ydz,

1 ! 31 | 1, 1
Bk go(1+0)+ [ ydo =T+ S NEIIR G (14 0) + ga -y —y = 5ot

y—-—y=z——.
X X

H— B AEFF IR e T AR A A 2 A

y=eJo2)d (C+/ (:13— ;) e-f(i)dﬂﬂdx)
ol [ (s ) tar] —a(0nan )

=224+ Cz+1.
5 B ARFR (1,0) fUAFS C = =2, FrPARHZ v = y(z) (I y = 2 — 22+ 1.

1 1
KR AFR V = / 2ray(z)de = 277/ T (1:2 —2z+1) do = %
0 0

5 UEWLE (B0 S 4y, 3k 10 4))

1. proot. g tim 2% 0w i f0) = 0, 4ty S(0) ikt g ((3) -
z—3 —5 z—3
1
gy (1) = i 20Ty 1)
T3 r—3 x5 T — 3
wpvpie, 3ne (13). wi [ @a = sw- (3-1) = Lo,

FPA f(2) = 2/5 f(x)dz = f(n), H Rolle EH, 36 € (n,2), 5 f(5)=0.
1
T Rolle SEFREE 3¢ € (;5) c (0,2), fHfF () =0.

20. Proof. g Taylor /4=
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ot € AT 2 Al % 215, Fb

/01f<:c>do:f<;>‘

IN

IN

LEE @6 ol
[lG)er()E-3)+

(2)

=3) o)
e o)

SHOIAC

1 1
—) dr + ~




CHAPTER 5

2023-2024 ~AAERRy (—) (B) BIR% IR

1 SR PEE (Tg/h8 3 5y, 3618 47)
L FRIRBCEIGE U R IR ()

A. 22D(z) (D(xz) 4 Dirichlet 5 %) B. tan(sinz)

C.

sin

D. 5 EH sen ()
T

2. Eé}éy:%+ln(l+er) HBRIHEZLY () .

A y=—-=x B. y=—2+1

. Yy=x D. y=z+1

3. MR y = (C1 + Cox)e” +x (Jorp O, Co EREHEER) Wt rtEn () .

A Yy —y =1 B. v/ —y=0

C

Y =2y =¢" D. v/ -2y +y=2-2

4. B f(2) T8 = mo WA E S, W51

@) # (o) fE1E, M f(z) 7E v = xo AbIELE.

(b

(c

) 5 (o), £ (o) BIAFHE, W f(x) 4E @ = mo AEFESE
) & limf'(x), im f/(2) BIFEAE, W £(x) 6 @ = zp ALIESE.

CL‘*}ZU I*}ZU

Hp b~ goe () .

A, 1 B. 2
C. 3 D. 0
ln(f(:v—&—l)—kemz)
5. W fz) TE v = 1 LRI 1822, H}E% = =2, Maz=1& f(x) M (

155

).
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A SRR H R AR A B. G HW R IME A
C. A D. WA EA R A

x
6. M= / cos*zsin® xdz, N = / cos3ac—|—sin3x) dz, P:/ (accosa:—sian) dz, M ( )
3 3 -

us
2

A. M>N>P B. N>P>M
C. N>M>P D. M>P>N

2 s (a4 ), 3% 16 51)

n—00 n

7 By = F(@) 5y — 2?— o1 FE (2, 3) A AL, ] lim n [f (2— 1) —3} _

8.y = f(x) Wi o = (1— y)y*(a>0), Filiky = [(x) — RN (t ) i o —

9. B f(x) AR e, ] / of(2n)d

10. fiFHiZk y = ze"(0 <@ < +oo) TI5. o M LI BB IR

3 WEE g8 75y, Jk42457)

11 %y =y(z) ML e + 6zy + 2> — 1 =0 H5E, Ky (0), y'(0).

12. % f(z) =e“"In(1 +2) — 2 <1+ 13:) 2o — 0, K f(x) MEH I
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sin T
13, SRARBR | = lim — 2/ sin(x — t)2dt.
z—0 x sz Jo

14. KPR I = lim 1 [ln(1+1>+ln<l+2> +~--+ln(1+n)].
n—oo n n n n

sint
1—t¢

T 1
15. &’f(a:):/o dt, ;TEI:/O (x —1)f(z)d.

16. iy = f(o) JL "+ 29/ — 3y = 46" H—RBURINE, BIIERIA A1), BAER AQ,1) RbHDI
iR =, K f(@).
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4 Zifndl (a7 r, 3k 14 51)

f(z) z
17. 3% f(x) 7E (—o0, +00) EA[T, HREAAEN g(v), %/0 9(t) dt+/0 ft)dt =ae” —e" +1, K
f(@).

18. Bk%K f(z) = ax + gbnc2 FERTE] (0,1) WIERT 0, H a, b ARAMFEL Mk y = f(z) HHZK = =
Ly = 0 FrE Xk D (A 2. 3K a,b BME, (05 D 58 o e — A2 e R m A Bl s,
FEAR R/ IME.

5 UEWE (e 5 gy, 310 4))
19. EEE (), g(x) ZEX[E] [0, o] FiESE H AR m, HAda > 0. 3ER:
a / f(@)g(z) dz > / f(a) da / o(x) dz.

20. B f(x) 1€ [0, 0] EAZBrSEL, B f'(a) = f/(b) = 0. 3EBL: 74E € € (a,b), fif5
(b—a)?[f"(€)] = 4 f(b) — f(a)l.



CHAPTER 6

2023-2024 SFAEWBYY (—) (1) WARERBHER

1

YRS PR L (B8 3 5y, 3L 18 41)

. Solution. A.

2 LUQ, YIS Q7 w2 PR
22D (z) = s SR 2 D(x) FEHE RN To

0, z€eR\Q
Ve eR, |sinz] <1, FrPA |tan(sinz)| <tanl = Z, i tan(sin z) 75 H 2 U N 5.
lim T8 =1, lim T =0, FRA T AE U (o0, 0) U (0, +oo) A .
x—0 X r—o0 I x

-1, =<0,
sgn(z) =40, x=0,, B sgn(z) fEHe SUHNH R

1, x>0

. Solution. C.
i 1
1 4In(l4e” @
lim 2 = 1im M: lim In (1 +e") —1,
x——+oco r—+00 xX T—r+o0 xX

1 1 v
lim (y—x)= lim +ln(1+ex)—x]: lim ln< re ): lim In(14+e7*) =0,
T

r—+00 r—+00 r— 400 er r— 400

Pt AR & e y = .

. Solution. D.

HIEMAESH T AR (C1 + Cox)e” R—FFRTREIEM, v = v &— DN IR .
TR (C1 + Cow)e” XM FFUI R “HAEMR » = 1, FreASFUOrfeh v —2y' +y =0.
R y* = o AR BRERAIE AT 53 D 30 v — 2y +y = 2 — 2 i .

. Solution. B.

# oo et 10 Jim LOZTE) g g i 5(0) = fGa0), B0 7(0) 0 = o A11ESE

WL, # fL (o) FPTE, M f(2) 76 © = xo WTEHELE; # fl(xo) F71E, W f(x) 7E @ = w0 M TELE,

159
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BrbA f (@) 1€ @ = wo AEIEESL.
2

T x>0,
FEREL f(x) = S 0, z=0,, N
—r+1, <0

lim f'(z)= lim 2z =0, lim f'(z)= lim (-1)=—1,

z—0t z—0+t z—0— z—0—

HER f(z) 76 2 = 0 bR Lk

JIT LA A i A L A
5. Solution. B. ,

. 1n(f(fﬂ+1)+e””) ) +er —1

lim 5 = lim 5

z—0 x z—0 T

fl+1) . 2?2
zlao xz ;L)O ? - 2’
st tim TEEL 1y o) e 0 = 1 aepsR s 1) =
f(x + 1)

N BRI S, Y 2 — 0 i,
lim fla+1) - f(1) _ lim f(xx-; 1)

x—0 x z—0

>0, FPA f(x+1)>0. Bz =12 f(z) MB/IMES.

z=0, LA f/(1) =0, Bla=12 f(z) HEE.
6. Solution. C.

y = cos*sin® z BAFEE, FIA M = / cos* z sin® z dz = 0.
%

™

2 .
N = / cos® x + sin® a: da: = / cos® zdz > 0.
z -z

[NE]

P:/ (arcosx—sm2x)da::—/ sin? zdx < 0.

2

FrPA N > M > P.

(B

2 hnsel (/a4 5y, 3616 47)

7. Solution. —3.

BT ) =3, 2= (x-1)| =3, BLl
r=2
1 r(2-%)- @
i n 7 (2= 1) =8| = - tm, --r@1=-3

8. Solution. 1.
H Y = (1 —y)y® Wk« KS15

Y ==y y*+ 1 —yay* Y = [—y* + (1 —yay* 'y = [-y*+ 1 —y)ay* ] (1 —y)y*
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1
AR y(t) = =, y'(t) =0, fRAR

2
COEOR[ONE
2 2 \2 2 ’
5 o« =
9. Solution.

MERAL, f(2) = (e77) = —e7", Fibk
/O zf(2x)dx = /0 z-(—e ™) dx

==

1 [0 1 /0
== xde 2 = Zge72® - = e 2% dx
2/ 1 1 2/
2 2 2
0
1
_ - T a2z —_—
TR
2

10. Solution. 1.
HIRAT R, BRSRIGR A =

+o0 +oo
/ xe Tdx = —/ rde ™ = —xe™”
0 0

3 VS (e 75y, Jk 42 4))

11. Solution. F 5S4 =0/}, y = 0.
HREWART = K35

+o0 +o00
+/ e dr=1.
0 0

¥y’ + 6y + 6y’ + 2z = 0.
¥r=0, y=0MRALXEY(0) =0.

IR RT = FUCR T
e¥(y')? +evy” 4+ 12y + 6y’ +2 = 0.

¥a=0, y=0, y(0)=0fAERHy"(0) = -2

12. Solution. fj Taylor /A= 7] 15

fx)=e"In(l+z)—2 (1 + ;m>

1 1 1 . 1
(1 +x+ ixQ + 0(:c2)> (:L - ixQ + ng + o(x3)> —x— ixz

1 1 1 1 1
:x—§x2+§x3+x2—§x3+§x3+0(x3)—x—5x2
1
= §x3 + o(z?).

BROA () A0 So°, N 3.
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13. Solution. 4 v =z —¢, NI sin(z — ¢)*dt = / sinu? du.
0

0
[

esmw x
= lim 5 / sin(z — t)dt
=0 rsina? J

xr
/ sinu? du
Jo

= lim
x—0 ,7,‘3
. sinz? 1
=l = -
z—0 31’2 3

14. Solution. fEFR4 )& XA 15
I k
= i 3o (1 1)
k=1
1 1 T
:/ In(1+4 z)dz = zIn(1 + ) —/ dz
0 0 0 1+Jf
1

=m2—-(1-1In2)=2In2-1.
0

=In2— (z—In(l+2))

sinx

S ik

15. Solution. A% £(0) =0, f'(z) =

Il
I
~
—~
&
o
—
]
I
=
V)

1
I:/O(m—l)f(x)dx 5

1 1
f/ (xfl)sin:z:dx:ff/ (x —1)dcosx
0 2Jo

1 1
= — % [(z —1)cosz . 7/0 coszdx]
_sinl—1
2
16. Solution. R 7L y" + 2y — 3y = O MRFAEH LR r° +2r =3 =0, fRfF i =1, r = -3.
XF f(x) = 4e”, A =1 2FHEFERY AL, SOTIRHEN v = Axe”,

AT R

Az + 2)e” + 2A(z + 1)e” — 3Axe”™ = 4e”,
AR A =1, BB RO EAGEIN y — Cre=® + Coc® + ae®
AT Y(0) = 1, ¥/(0) = tan O = 1, AT

Ci+Cy =1,
-3C1+Cy+1=-1
3 1 7§75x

1 Cziz- B f(x) =

1
+ —e® + xe”.

fi#5 C1 1
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4 i (g8 7 4y, 114 4))
17. Solution. J5 1%
f(=) z
/ g(t)dtJr/ f@)dt =ze® — e +1

0 0
AT 2 KRG g(f(2)) - f/(2) + flx) = xe®.
SR EIAETR, g(f(2) =2, FTPA LRI o f () + f(z) = xe®.
WMo = 0B, BB F0)=0; Maz#0K, FXATEEH

F@)+ () =

B B IR Lo R R R A A

y=e [z <C+/emefidxdx)

1 1
:(C—k/xe“’dx) =—(C+axe”—¢e").
xr X

i f(2) 7E v = 0 4biELE, FrPA

z—0 I x—0

liml(C—Hreg”—eI): lim [ex+C—e } = f(0)=0,
x

i C = 1. A

18. Solution. H/FiA] %I

FrbA @ = 4 — b. e R ARV =

/017rf2(x)dx:7r/01 {(4—b)x+gbx2]2 do

1
= 7r/ Bb%‘* +3(4 — b)ba® + (4 — b)%ﬂ] dz
0

9 3 1 1 1. 16
=7 | —b+S(4-bb+-(4-0)?2 = =b>+b+— 7.
7T{zo Ul )} (30 +3+3>”

R TR
V—<3+15b>77,/7\V—0ﬁ§1{Fb— 9,
B V7 (-5) = T2 > 0, BOLV RMERE, V(-5) = o

Hta=9, b= 5, D4 x WieH - MEHIEH K ABED, MDY
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5 UEWHE g/ S 4y, 3510 4)
19.Proof./7>\F(3:)::c/mf(t dt—/f dt/ £dt, M F(0) = 0.

/f Bdt + 2 f(a ()—f(w)/;g(t)dt—g(x)/;f(t)dt

/0 F(D9(t) + F@)gle) — F@)glt) — gla) (1) dt
- / @) - £0) - lglx) — g(1)] dr.

W f () = f()] - [g(= ()] >0, At F'(z) 20, F(x)1E [0,a] LHPEHI.

HUBRTAL f (2), g(x) 7E [0, o] EESED, PrAVE € [0,2], f(z) - f(t) 20, g(z) —g(t) =0,
) —
JIrPA F(x) > F(0) =0,

a/oaﬂx)g(x)dxz/oafmdx/oag( d

a+b
2

P40 = s @ (5 -a) e ()

(52 = sm s (S8 e ()

2 2
f'(a) = f'(b) =0, BreA EXH)

20. Proof. fy Taylor A=, ¥ f ( ) SRE = a o = b AL RIS

[\

Hip g e (a,“;b>, e (a;b,b)
AR el A5

a+b a+b Lo 7 2
0= 1 (552) =1 (%57) = #@) ~ 0 + 5L (@) - £ (0 - 0
A

B (b—a)?
8

()] = max{[f" ()|, [/ (&)1}, W |f(B) = f(a)| <

(b)

1F7(&) = f(&)] <

(b)
8

(b—a)*[f"(€)| = 4] f(b) — f(a)]-

(€D + 17 (&) -

21f7(©)], R



CHAPTER 7

2022-2023 SEAEHALY (—) (B) WA

1 ABEREE (Tg/E 3 5, 318 4p)
L5/ (w0) = 5, W% A~ OB, By = f(2) 6 @ = w0 B dy 15 A () BTSN

A. &b B. f&Br

C. [ D. 4y

2.8 flo) fEx = 0 4bEZE, W f(z) 76 o = 0 AR AR () .

x—0 x€X

v Jim ot (1) #et
3. MAIRTHEO A, BRI () .
Ao lim zpy, =0, WA lim z, =05 lim y, =0
B. H{zayn} AR, MK {on} HHE A{ya} HH
C. %7 lim (zn —yn) =0, W lim 2, = lim y,
D. FEAXE AR @, B [f(zn)] TEHE, W f(2) fETNTEF
4. B f(2) FEXE (a,+o0) WIS, H f'(z) >0, % f(a) =0, WFEX] (a,+00) WE () .
A f(z)>0 B. f(z)>0
C. AREWHE f(x) TS D. f(x) B T +oo
f(x)

=1, WFRSReRTAR () .

5. 8H f(x) 78 = = 0 Abi#SE, E}LmO

165
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A. f1(0) e, H f/(0) #£0
C. f(z) 7z =0 BUSH/IME

12 22 2
6. limm/(1+—)(1+2=) . (1+2 —
n— 00 n2 n2 n2

2
A. / In(1+ 2?) dz
1

1
C. / In(1 + 2?) dz
0

2 B8 (v 45y, 1616 4))

7. Mo S 0n, FINE(1+2)" — 1SR =

B. f(0) RIEAE
D. f(z) 7F x = 0 AL

~—

B. 2 Inxzdx

D. 2 Inxdx

S~ —

8. [k cot (9: fy+ g) — eV 745 (0,0) L% TN

T

9. %/w F@)dt =ze™, N /+0° f(nz) dz =
0 1

10. Eﬁazazy:/ tantdr (0< 2 < ) 3K 5 =

0

3 S8 (a7 5y, Ik 42 4))

11. 3RiZk C : y = warctanz(x > 0) FIHTITLE.

12. & f(2) 7E « = a WHAPEN T, H fla) = f(a) =1, K= lim

1 1
el r—a /f(t)dt
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1
KI= [ ———de, Hrpn HIEEEL
13 I /‘x(];”—f— 1) dl’, >N n —[E %&

14 R = Y — A

15. % f(x) = /1 sint?dt, {1451 = /1 f(x)dz.
0

€T

z T

16. 3k F(x) :/ e~*sintdt I (~ 7, ) 1y hef

NIE]
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4 Zifndl (a7 r, 3k 14 51)

x 1
17. BHIEEL f(z) = /1 Vited+ / VIR, TR () = 0 IS

3

18, 8 70 W [ F—a)d =T o, SRk y = ) 5 o SR o SHEERE— BT
BRI EL

5 UEWE (f/hE S gy, 3L 10 1)
19, BBH (), g(x) 7€ [0,1] Li£SE, H.f(x) >0, g(x) > 0. E:

1 1
lim g(x)V/ f(x)dz = / g(z) dx.
0 0

n—oo

20. B f(2) 76 [0,2) EZBATS, H £(0) = f/(2) = 0. ik f77E€ € (0,2), ff
11 = 1£(2) = (0]



CHAPTER 8

2022-2023 2H4ERAR > (—) (1) SIRF IS %2

1 SRS P (/8 3 4y, 3L 18 41)

1. Solution. C.
Azx) —
s, o) = fim S = i =

W dy 55 Az ZFEB TS5/, BEARSENTET /N

dy 1

2. Solution. D.

X AT, R f(z) = [z, W

lim M: lim M:O, lim M: lim ‘fozo’

z—0~ 2z z—0— 2z z—0+ 2z z—0t+ 2z
i tim T ICD g gt s 1) e 0 = 0 R

2y _ _
g b, 4r=a?, o tim P IO) = im HOZSE) dee, i 120 frc
ST C I, 18 f(r) = Yz, W 13)@ Ut (R flx) 1w = 0 RS
ST DI, 4t =~ W lim xf (1> = 1im@ﬁqg,
x T—00 x t—0 t

Gt () 15 2 = 0 ALASIESHHERT T £0) = lim £(1) = Jim 701 =0

t—0
() = F0) _ 1)
t

FRUA lim Jim D5 e, W f(0) 2w = 0 AT

im
=0
3. Solution. D.

XA, B, Ckli, #I&

0, n=2k—-1, n, n=2k-—1,
In = ) Yn = )
n, n=2%k 0, n=2k

b kb RIERE W 2nyn =0, Han, yo WHR, H lim 2., lim g, WA

169
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4. Solution. C.
1 1

- 4+ — xr > a,

Bk a> 0, %Jﬁ&%&f(x):{ z 2’

0, T =aq.
IR f(z) ZEXIA] (a,+00) WIS, ¥a<z<2alt, flz)<0; ¥az>2al}, flz)>0,

1
1. = .
H . m f(m) 5 < 400

5. Solution. C.
s F(a) 16 © = 0 AHGIELLHETT A £(0) = lim f(o) = lim £

z—0 2

~302:07

ﬁﬁnmfgliwﬂznmi%fx:o,mfmn:a
z—0 T z—0 I
SRR, 2 0t T2 S0 pint () > 0 Be = 0 2 () M.

6. Solution. C.
FH e R B SRl 7

: n 12 22 n2 . 1 - ]f2
im_In \/<1+n2> (”m)"'(”nz) = nIL‘%onkz_:lIIl(l*nz)

1
= / In(1 + 2?) da.
0

2 himsd (g 4 5y, 3L 16 4))
7. Solution. 3.
Y — 0/,
1+ x)xQ — 1= () _q _ grf(ato() _q = grto(a®) L — 23 4 o(z3).
BTSN (1+ )" — 1 BT 3.
8. Solution. 2x + 3y = 0.
Ik cot (z+y+ 7 ) = o WL o« K4

—csc? (m+y+g)~(1+y’):eyy’.

Bo=0, y=0 A LR Y'(0) = >, FOMILITELY 27 + 3y =
9. Solution. 0.

’ 1—Inx

AL, f(z) = (ze®) =e ® —ze ® = (1 —a)e " # f(lnz) =
%% T f(inz) "
> f(lnzx B “1—Inx
/1 . dz = /1 = dz

+o0 _
/ (lnxl)d<1> _ =l
1 T T

1]t

=1+~ =0
Ty

o0 +o0
1
| Sd
1 1 €z
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10. Solution. In (1 + \/i)

y =tanz, FrPhds =+/1+y2dx = V1 + tan® zdx = secz dz,

[i¢
T 1
s:/ secxdr = In|secx + tan x| :ln(1+\/§>.
0 0
3 WS (g8 T 4y, 342 5))
11. Solution. {fiZk C' &A% EWT & AK-F-HrT L. 75
lim y_ lim arctanx = z,
x—+o0 I T—~+00 2
. T . T . arctanz — % x?
lim (y — f:v) = lim =z (arctanx — 7) = lim ———==— lim
T —+00 2 T—+00 2 x—+00 > wﬁ+a}14—x2

FbA y = gx 1R C R

12. Solution. FF4FHEERE, EFEENT o fl z 2|6, fHf5 / ft)dt = f(§)(x —a),
Y —altf, §—a, FFPA
/xf t)dt — (z — a)
[ = lim =&

e x—a/f

lim/‘lf e _ jim L@ =1
o x—a)Qf(f) 2T 2o — a)
1. fle)=fla) 1, 1
mlg}z T—a 2f (a) = 2

13. Solution.

1 —n—1
:/7@:/ T
z(z™ +1) x4+ 1

1 1
= — — d(z7™"+1
n/m*”Jrl <x +)

—lln‘x_”—i—1|+C.
n

de 22 .
14. Solution. JFLASIE Y —‘T _2E_ s
y

Hi— [%TEIF?‘&%%T%M"??EE’J il NGNS

=1
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15. Solution. W% f(1) =0, f'(x) = —sinz?, FFPA

1

= /Olf(m)dx:xf(a:) 0 —/lef’(x)da:

1 1t
= / xsinz?dr = f/ sin 22 da?
0 2 Jo

1

1 2
= — —Ccosxw
2

_ 1—-cosl
N 2

0

16. Solution. F'(z) = e “sinx, IF (—g, g) W, & F(r)=0/8z=0.

&
/e*tsintdt— —/e*tdcost:—e*tcost—/e*tcostdt

= fe*tcostf/e*tdsint

= fe*tcostfe*tsintf/e*tsintdt

DA /e*t sintdt = f%e*t(sintJrcost) +C,

0

R AR F(0) = —%eft(sint +cost)

4 8 (B 7 45r, Ik 14 4))

17. Solution. f'(z) = \/1+ 22 —2xy/1+ 22 = (1 — 22)\/1 + 22,
IV £(0) € (—oc. 5 ) EARIRAE, e ( 5.-+o0 ) EofibL.
M 0 1 1
f(o):/ \/1+t2dt+/ \/1+tdt:/ (\/1+ —\/1+t2) dt >0,
1 0 0

-1
f(1) =0, f(—l)z/ V1+t2dt <0,
1
WOTFE f(x) = 0 A AR,

3

0
18. Solution. 4t —z = u, )Fllj/ f(u)du:f‘%fa;?.

FEPR G f(—2) = —2® — 20, FUA f(z) = —2? + 2.
DRI e 1R P AR
2 2
V= /0 2rxf(zr)de = 27r/0 z(—z? + 2z) dz

2
= 27r/ (=2 4 22%) dx
0

9 2t n 2x3 2 8
=21 |—— 4+ —| =-m.
4 31, 3



2022-2023 SEAERBYY (—) (B) HIRBIASHHE

5 UEWLE (B S 4y, 1610 4))

19. Proof. ZyHIER% V/ f(x) #EMIXIA] [0,1] FifEge, R EA H/ME m Rl M. FiPA

1
/mmwwm
m < 20 T < M.
g(x)dx
0
1
‘/g@OVﬂ@dw
HAMEERE, 7E € € 0,1] i /(6 = “>— -
/gwa
0
1
/ﬁgu>Vfunm
FAPEARAER, BT lim R/F(6) =1, BrLA lim 0 =1

; g(z) dx

& 1 1
lim g(x)V/ f(x)dz = / g(z) dz.
0 0

20. Proof. j Taylor A%, *Ff f(z) 70 BIHE x = 0 il z = 2 AbJEIF45
F() = FO) + F/O) + 3 f(n)a? = F(0) + 5 7" (),
Fl@) = FO)+ PO —2) + L (O —2)” = F2) + 57O — 2%

2
PICHEAT .
F@2) = £0) = 5 [ = 2% = 1" ()+?].
JIr A )
£2) = FO < 3 (7O (@ =22 + 17" ()] #?]

B £7(©) = max{| £ ()], 17"l 0
£2) = FO < 1£©)] [z~ 27+ < 1@ -2 =17 (€)]
W1£(©)] > |£(2) - 0.
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CHAPTER 9

1

2021-2022 “FAE AR (—

) (B) WA

Az} B, W {f (2n)} Y8
o {f (@)} B, W {a, ) Yk

PGPS (/e 3 43, 3L 18 4)
1 BR%L f(x) 75 (—o0, +00) WHIAA R, {z.} 243, WFHaGEERKYZ ( ) .
oo {an RS, W {f (2n) ) HRER B.
oo () P URSI, W) {2, ) HREK D.
z" +2

2. WML f(x) = lim o IR R SRR ()

A, oz =12 2KEWE B.

C. z==+1¥R5E Wik

3.z — 0T I, 5 Ve SM T /NER ( ) .

A. 1—eV® B.
1+
C. lnl—\/;? D.
4. BN f(x) 7E v = 0 AbiESE, THlMmEE IR 2 (

A % m T ety p0) =0

B. % tim T e o) = 0
c. # tim ' gt p0) trs
p. % tim PO ey (o) e

5. W%y =l <e+i> (¢ > 0) TS AN () .

175

v =1 25 " 2RIa] T A

D. =z =1 385 KAWL

V1+Vr—1

1 —cosvx
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T+27 .
6. % F(z) :/ eMtsintdt, N F(z) ( ) -

A HERH B. A
C. [EHKO D. RAHEE

2 bl (/a4 5y, 3616 47)

7. s % = arctant, KTt = 1 ARV RN
. Z APLA = HEZ =
Y=V :

8. ik y = zsinxz +2cosx (—g <z< 27r) (7)Y

9. thk y = Incosx (O <z< %) LIRSS

10. y = 2% f¥) Maclaurin BIF=0r 2™ W R 50H

3 WELE (BphE T 5y, 3k 42 5))

ar?+2x—3

1 :bv ;J\z}l%’ﬁavi{Jﬁ

11. &40 lim
r—1

1
12. % f(x) HIESEE, Hie f(x)sz—x-f(2)+2/o f(@)dz, 3R f(z).
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n—1

13, SRR 1= lim )

=0

1
n+i

1
14, PR T :/ /1= 22 da.
0
S e, x>0, \ oo
15, B f(z) = (>0, it [ afe)de
O, T S 0, —00

16. SR 2y’ +y —e” =0, y(2) = 1 AR
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4 Zifndl (a7 r, 3k 14 51)

17. B f(x) 7E (—o0, +oo) FiksE, f(z) = (z+1)%+2 /O:Ef(w dt, sk f(0) WfE (n>2) .

18. Lk y = a1x2 +br+edJia, MO0<ar<1Wf, y>0, NZMWASHL v = 1 L o Bl SCFm
FIEHERY 5, Koa,bc (E, FEFRHXETESE o Biese— i BE ARV i)

5 UEWLE (B0 S 4y, 1610 4))

19. JFA AL Ine = g — 2021 7EIX[H] (0, +00) P FUA T ARIF BISEAR.

20. % f7(x) £ 0,2] biEgE, H|f"(x)] < M, f(1)=0. IEH:

/02 f(z)dx

M
< —.
-3




CHAPTER 10

2021-2022 ZAE Ay (—) (B) WIRF XS H &R

1 SRSk PE (/8 3 4y, 3L 18 41)

1. Solution. B.
0, 0,
A f () = { "=

N L P B
y L Z
(L5 AT, f() = 15 2 RO, JCo) = 0, BFOA{f(en)} 0, A IR
# (ea) S0, T () WA, BEON(f(on)} ST, SRS, B HTER,
IR f(x) =0, T (oo, +oo) WIIRMELATE, B 2, = n, W (o} KA.
B {f(e.)} = 0 WRARBLELICO, B C. D HETHHIR

2. Solution. C.

2 |z > 1R, 2" — oo, E?Pxf(ar)=nlgngoini ’
Yz <1, 2" — 0, AfPA f(z) = hm znii 2;
142 3
Hw =11, f() n—)ool—|—1 5
_ (1) +2
Yo=—18, f(z)= lim —C T FIFHE.
Jr A
1, lz| > 1,
=1 et
= ; r =1, ’
AFAE, == -1

Ktz = 213598 f(x) BBRERIE WA, RPER— 2R W7 A
3. Solution. C.

179
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Mo — 0 Y,
1-— eﬁ = — <Cf ) \/‘%v
\/1+\/E—1—(1+\f)% ;\/E,
In 11_+\;EE =In(l+2z)-In(l1—-z)~z+ vz~ z,
1—cosyar=1-— (1—332—&—0(@) N%x.
4. Solution. D.
2= fig £ (%) i L@ A
# lim = e, T f(2) 48 2 = 0 4LESL, f(0) = lim f(z) = lim o lmaz=0, A PEIIEH.
i tim L =IOy T@ o) gt ¢ miEm,
z—0 x—0 z—=0 I
. #5 tim T T e gt (7(0) + 1)) = 270) = 0, B I
¥ DI, FE f(z) = |z, W
i @ —f2) () — (x) o,
x—0— X x—0— X
lim 1@ ) o o —0,
z—0+ xT x—0+ xT
i tim PO IED gy s o)t o = 0 R S
5. Solution. B.
WMo — 0T Y,
lim zIn (e—i-l) = lim M =0,
z—0+ x t——+o00 t
FFDLH% y — o n <e+ )/&ﬁ'ﬁ‘ﬁﬁﬁ
Yz — +oo B,
lim vin(et ;) =1, lim [aﬁln <e+1) —x} — fim e+ -1 1,
x—+00 x z——400 x t—0+ t €

@f%ﬁﬂéﬁy—xln(e—k )ﬁﬂﬁﬁk y_$+1

gL, Wiy —oln (e+ )aﬁﬁm%fml.

Solution. A.

T+2m 2
PIWAH R i e sin ¢ 2 JE1I0I S 2 B RR L, BT DA F(x) = / eShlsint dt = / S sint dt 1B N EEL.
T 0

&
27 ) T 2 '
/ e tgint dt :/ es‘“tsintdt+/ eSint gin ¢ dt.
0 0 T
XS “IVER M w =27 — ¢, W

27 0 ™
[ emtsintat = [ e sinen — w(-du) = - [ e sinudu.
™ ™ 0
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Jir PA
27 ) T ) )
/ SSMtsintdt = / (esmt —e” Smt) sint dt.
0 0

FTE (0,7) b, sint >0, Heint e sint gy

s ) ) 2
/ (5"t — e~ S"!) sint dt = / e tsintdt > 0.
0 0

2 Binhd (g 45y, 3616 4))

™

=0.
4

1
7. Solution. y + x — 5 In2 —

1
Bt =11, x:arctanlzg7 y:ln\/i:§ln2, 1=

2t
dﬁ_ﬁ:ﬁ_ 04 _,
— dx T 1 - "
dr & T
d S Al o S Bl Do pon . 1 T
Bibh 2| =L UMREON 1, MOESRID -1, ROy — 2= -1 (o — 7). W
t=1
1 U
—=In2—--—=0.
yrrogineTg
8. Solution. (7, —2).
s
y =sinz +xcosx — 2sinx, y” =cosx 4 cosz — xsinx —2cosx = —xsin,

te(—5.21) 4, 4y =0z =0 a=r.
Yze (=5.0)UOm B, v <0, o fEo =0 WIRES, Ho=0 RRHIN;
Y€ (m2m) i, y' >0, y' fEx =7 FIAES.

BRI RN (7, —2).

9. Solution. %ln 3.

HHy = —Smr —tanz, ffPAds =+/1+y?dx=+1+tan®>zdz = secxdz,
c

os
B¢
s—/%r secxdz = In|sec x + tan z| ’ =1In (Jrl) = 11n3
0 0 V3 V3 2
10. Solution. (In2) .
n!
. v = (zIn2)" U oon gy, (ID2)7
gy =20 = ooz = 3 DT o g gy U020
n! n!

n=0
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3 S8 (a7 5y, Ik 42 45))

11. Solution. Hi&iw] I lim1 (ax2+x—3) =a+1-3=0, filha=2.
Tr—r

2 _ T —
b:qux +2x 3:1im(2x+3)(1 1)

r—1 rx—1 r—1 rz—1

=05.

1
12. Solution. iE/ f(z)dz =C.
0

4

3+ C.

Lox =2, 13 f(2) =4—-2f(2)+2C, Bk f(2) =

O-D\I\D

FRRf() = — - [(2) + /f( ) da WA 0 B 115

a: —xz- f(2 +20)dx

\

1 1/4 2
f()+20_3—2<3+30)+2c

OJ\OW w\r—\
l\J\H
OJ\*—‘

1
mirc- [ f(:v)dw=%, ok
0

1
f(l'):iL'zfiL"f(Q)+2/O f(:L')d:c::chgx+1.

13. Solution. Hy :E T4 5E XL,

14. Solution. 4 z = sin6, N dz = cos6db,

I:/ 221 —22dx = /zsingﬁ\/l—sin29c059d0
0 0

= /2 sin® @ cos? 0 df = /2 sin® (1 — sin® 0) d@

0 0
ER R
:/ sin HdG—/ sin” 0 do
0 0

2 4 2 2
3 5 3 15

15. Solution.
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16. Solution. VAL o + Ty = . B IR R AR AR T

y—o lie (c+/jcef;dxdx)

:i<0+/e”dx> :%(c+em).

IR p(2) = 1A C =2 — &, BIOMFRA y = - (2 - ¢ +¢7).

4 L8 (B 7 5y, 14 4))
liswmmwﬁ?ﬂwﬁﬁ,%uﬁﬁﬁﬁiwﬁﬁ/mﬂﬂmﬂ%,
0

Mﬁﬁﬁf@%4w+U%ﬂ/wﬂﬂ&ﬁﬁﬂﬁﬂﬁmi%%f@%ﬁﬂ@:2@+U
0
AT R T R R A 1

y:e_f(—Q)dx (O+/2<x+1)ef(—2)dfcdx>

=e? <C +2 /(:1: + 1) dx) = e [C’ +2 / re 2" dx + 2 / e 2" dx}
=2 {C + 2/1’67230 dr — 623”} =e2® {C — /xde*m — eQ‘T}

= e {C’ —ze % 4 /e*QZ dx — 621] =% {C’ —ze 2 — ;eh}
3

_ 2x v

=Ce T 5"
I f(a) = @+ 12 +2 [ fOdt W 2 =08 £(0) = 1,

0
3 5 5, 3
JO=14+2=2 =2e% 2 M >
A C 1+2 2,f(x) 5¢ x 2%{71_25‘},
f(n)(o) _ (e2w> —5. 2n—162z —5. 27;—1.
2 =0
x=0
18. Solution. LT FE R c=0, HA

b= 2 (1 o). HEFEIRHIHER

1 1 1
V= / 7f2(z)de = 7r/ (az? +b33)2 dz = 7r/ 2% (az + b)* dx
0 0 0

5) 2 3

aQ_'_ab_‘_b2 aQ_'_a(lfa)_‘_4(1—a)2
—+ =+ = | =7 |—= .
57273 5 3 27

: 2 b, b S
TF/ (a*z? + 2abz® + b?2?) dz = 7 [aaf:’ 4 Dty 1‘3:|
0 0
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v 2 1-2a 8(1-a) 5

_— — :0 /Fl = ——

da " [5°7 3 27 ] Mfga=—7, X
&2V 2 2, 8\ _d4r_,
_— =T _ — = —_— = —
da? |,__, 5 3 27) 135

E?W\”:‘uaz—; bZ; c =0, FEFAEBV Fh.

5 UEWLE (B S 4), 1610 4))

19. Proof. 4 f(z) =Inzx — g 42021, N f'(z) = % — % flz) BAME—3E S o =e,
Hf(2) 45 (0.¢) RHIEE, 7 (e, +oo) EATHL
f(0T) = —00 <0, f(e) =2021>0, f(+o0)=—00<0,
A MEAEBRL f () 1R SRR Ina = = — 2020 ZEIKA] (0, +o00) Py SV PRI SEAR.

20. Solution. [l Taylor A=, ¥ f(z) 7 z = 1 AbJEIF15
F#) = F) + f () = 1) + 5@~ 1 = F 1) = 1) + 3O~ 17,
$op € AT 1 A2 28 DL




CHAPTER 11

2019-2020 4R (—) (b)) WA

1 akssd (/s 3 4, 1618 %)
L #0<a, <1, A lim a, =1, WUAFESIH TS ( ) .

A {a2} B. {al}
C. {tan%} D. {lna,}
2 J—
2 BRI F@) =3, f(2)=5 Wi im TEENZ0_
A. 30 B. 10
C. 6 D. 0
3. BEEEC f(2) TEFIK ] [a,b] FATS, MDA R R () .
A () BT [a0] LA B. f(x) W57 a.b] LA S SAC
C. (o) 15 [a,b] F-TE5E D. f(x) 57 a8 FATEY

4 Mgy = +in(4en) S () AHHEL

B. 1

C. 2 D. 3
5.4 f(x) BT, H f7(x) <0, MPLF ARG manig () .

A )+ £3) > 2f(2) B. f(1)+ f(3) <2f(2)

C. f(1)+f(2)>2f(3) D. f(1)+ f(2) <2f(3)
6. 1A I y/—% = 0 W EAIMEAME y(1) = 2 R () .

A, 2V B. 1+x

C. 1+=x D. vVx+3

185
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2 s (a4 ), 3% 16 51)

1 .. .
7. BB lim — (13 + 2%+ 4 0f) =
n—,oo N,

8. WMy =a>—2 fEx =2, Az =001, B4 dy=

sin?
/ V3+t2dt
9. lim 9 =

x—0 332

10. {12k y =1 — o' 5 o BT B LR H AL

3 S8 (a7 5y, 3k 42 5))

1. Bz — 0, u=e* —az® — (1+bz)cosz 25 2 FMITLSS /N SKEEL a, b HI{H.

12. 3K f(2) = o — 30% — 9 + 5 e [~2,2] LRt M.

e5x

——— dz.
e2r +1 v

13, SRRERS 1 =/



2019-2020 2A4EfA A (—) (F) HIREIR,

™

14 kBl 1= [
0

5 dx.
cos? x

5 T B / _du 20, ORIV

sin y

16. K i y" = ﬁfi%ﬂﬁ PEy(2) =0, ¥'(2) = 1R

4 Liend (/e 7 5y, 3k 14 4))

In(1+ )

€ (—-1,0) U (0, +00),

17. iﬁkt%liﬂ(f(x)Z{ T , VHE (%) 7R @ = 0 RbiliE

1, z=0

Zifk.



188 2019-2020 “EAEHAy (—) (F) BIRER

18, il y = Vi~ YRR 1< 2 < 4 WERIKE

5 UEWLE (B S ), 3k 10 4))

19. % n MIEEEL, SRR (z + 1) = 2 + 1 Frf Sl IR Se.

20. BRI f () FERRTA] [a, b] AT EESLH) FAL. IR

/abf(x)dx

fz) <

b
+ / (@) dz, =€ fab]

1
b—a



CHAPTER 12

20192020 S4EHFY (—) (1) WIARH RS2

1

YRS PR L (B8 3 gy, 3L 18 41)

. Solution. C.

Ty,

Yn—oolf, ap—1H0<a, <1, F)ﬂ){tan%%Jroo, B {tanT}ﬂﬁﬁ.

. Solution. A.
lim @A =9 SRR - f22) PR - FRIF2+R) + f(2)]
h—0 h h—0 h—0 h
_ Aiglof(Q-l-h})L—f(?) 'A%[f(2+h)+f(2)]
— 2/(2)'(2) = 30.
. Solution. B.

f() 7 XTE] [a, 0] EanfRA 5, I MGEH] f(2) 15 [a,b] E3ESE, SRR
HA[ A —EH LR A, B IR,

. Solution. D.

Yo 0B, lim Bﬂn(uez)} ~ o, F)?W\Eéj%y:%Jrln(lJrex) H WL o = 0.

W r — +oo B,
. lim(1+4e) .
Iim &——> = lim
xr——+00 xX xr— 400 X

1 , 1
lim [—Hn(l—l—e“)—x}: lim In—— —
X

z—+00 T—+00 er r—+00
. 1 A L
FIEAER y = — + In (1 + %) fHRANIE y = o
W — —oo B,
1in(1+e?) 1
lim &——= =0, lim { +1In(1+ ex)] =0,
T——00 €T r——o0 | 1

FrPA 2 y = % +1In (1 +e®) B THHEL y = 0.
By =+ +ln(1+ &) HUHELAEON 3.

189
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5. Solution. B.

f(z) 2 Ermy, BreA

TILTON < pa), w s1) + £3) < 2/(2)

6. Solution. A.

dy  d 1
AT Ey:% BN Iny = SIna+InC, By = CVa,

FMERM y(1) =2 A LSRG C =2, FrMH#N y = 2V

2 Binnd (o 45y, 1616 4))

1
7. Solution. —.
olution 1

B E 3

S S s . L1328 n3
nhféoﬁ(l +2 +"-+n)—n1LngOE Stoatot
i 12": i\*
= m — —
n—oo n n

I
S
2
8
w
o
8
|
N

8. Solution. 0.03.

dy =y (2)Az = 2z —1)| Az =3Az =0.03.

=2
9. Solution. /3.
sin?
\/ 2
. /0 3t . 3 +sin* 2 - 2sinz cosz
lim 5 = lim
z—0 T z—0 2z

= /3 lim cosx = V/3.
x—0

10. Solution. %

1
SRR S = [ (1-o%) do =,
—1

3 VRS (g T 4y, k42 453)
11. Solution. [ Taylor 24x{,
u=e* —az® — (1+bx)cosx
= <1 + 3z + §x2 + gx?’ + 0(:L'3)> —az?® — (1 + ba) (1 - %;ﬁ + 0(x3)>
=B-bz+(5-a)z’+ QTH’;U?’ + o(z?).

I AIRE a =5, b=3.
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12. Solution. 1% f'(x) = 32% — 62 — 9, % f'(z) = 0 {5H|BEAE (—2,2) WIHTES R = =
e

JIr AR AR X ) [—2, 2] B RAE N 10, S/ MECh —17.

13. Solution. % v = ¢*, N du = e*dz,
dr | Lz 4
Iz/%dx:/;idu
@17 ") e
1
/(u -1+ 2+1> du

U3 3z

= gfquarctanquC: 3 —¢e* + arctane® + C.

14. Solution.

™

ry
I:/ rdtanx
0

jus ™

1 i
— / tan x dx
0 0

=xtanx
T T
=— 41 =———-In2.
4+n\cosa:|O 1 o

15. Solution. 4> = = tant, M| dzx = sec?tdt,

sec t

1
/0 x\/xQ—&- / tantvtan?t + 1

/ csctdt = —In|csct + cott|
0

o+

1 ¢
— In(V241) + lim In
t—0+ sint

= + 00.

R 2B / ﬁdac el

. dp _dp dy dp
16. Solution. 2 ¢/ =p, |y’ = — = =p—
olution. %3 =p, Ny i dy dr dy7

siny

oy = cos? IR
sin
pdp = 3y
cos3 y
1 1 . v
HREMBFMG —p? = = sec’y + Cr, FWMEEME y(2) =0, ¥'(2) = 1 RAERE C =0,

[\]

2

BTPA p =secy, HJI g—z = secy B{ cosy dy = dz.

HREWIAFMS © = siny 4+ Co, RWMESRM y(2) = 0 A ERXF Cr =2,
PPN © = siny + 2 1) y = arcsin(z — 2).
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4 EREH (NG T, T 145)
17. Selution. 24 z € (—1,0) U (0, +o0) i,

/ _ 14z
i) = x? B 22(1+4x)
oo [@)=J0) . In(l+2)
, —f0) . In(1+ 1
f(O)zili% - x _ilg%) 22 T2
% (1+2)In(l +x) (I1+x)In(1+z)
— z)ln x . T— z) In x
;lg%)f() a:~>0 22(1+z) :ilemo 2
. I-In(l4+z)-1 1
7911—% 2z =5 =110
JRPA f' () #E 55« = 0 AbiEsE
18. Solution. K4 3/ = % — g, B DA

[ / 1
12 — _ ~ - | —
=1+y2dr = 2f+ dx 5 \f )d
_1/4 i) demtlovee Zet] oL (a 16, 2)_10
T\ V)T T VTR T 2 3 3) 3"

5 UEWLE (B S 4y, 3610 4))

19. Proof. Bk v =0 2 HH (z +1)*" = 2> + 1 f1— IR,
A flz) = (x+ 1)2" —z® =1, N f(x) =2n [(x + 1)2"’1 — xQ’“l],
i 2 R ISR, BTRA S () > 0, f(@) 7E (—o0, +o0) LAk B,
R (2 4+ 1)%" = 22" + 1 HAME—S2H 2 = 0.
“b_a / Ut

[

20. Solution. HRAEF/ P EEIR, I€ € [a,b], H15 f(¢)

i, .
F@) = £6) + F@) — F(©) < |F(©)] + ] [ 7o dt\

< L[ paya|+ ] / ' |f’<t>|dt|

S — x)dz +/:|f’(t)|dt.




CHAPTER 13

2018-2019 “£4EHAL > (—) (b)) WA

1 ANUEPEE g/ 3 51, 3k 18 51)
AT ETHOIGRE, EWGR () .

—

A —HEREON S TR TSR
B. W TCHE R TL AL
C. —MHFEIN G TCFEIN T2 TR
D. A TEAEIN I e TR
2. WREL f(x) 7E v = a bW] T, WKL V/ f(2) FEx =a &b ( ) -
A T B. RjEgk
C. BE{HA—EN T D. A&
3. BRI f(x) TEIXTA] (a,b) WELE, W f(2) FEXE (a,0) B () .
A HR B. W&
C. fAfEmKRIE D. JEEEFALE
4. BEEL f(z) =2t — 223 ( ) .
Ao —MRMERT—MRRE B. —MMR/ME
C. W MR/ME D. PR RE
5. BCRREL f (@) TEXTH (a,b) W f'(x) <0, f"(x) >0, MFEXE (a,0) B () .
A, flx) B, Ry = f(z) T B. f(z) B, ihdky = f(z) b
C. f(x) B, Mk y= f(x) B D. f(x) BPEEm, Mgy = f(z) B
6. W&M:/Z Vsinzdzr, N = /Z Vsecz dx, K:/Z Vianzdx, W M, N, K [ R/NEE R (
0 0 0
A. M<N<K B. M<K<N
C. N<M<K D. K<N<M

193
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2 s (a4 ), 3% 16 51)

7. W u=z+aln(l —z)+ bzrsin(3z) ;& = 1Y 3B L35/, NWa=

8. 1%k y = a® — 62” + ba + 3 BT AR AR N

l1—cosz
/ tant dt
0

z—0 sSinx

10. HiZk z =2cost, y=2sin®¢, 0<t<2r WKEN

3 S8 (a7 5y, Ik 42 45))

11. SREEZR v = V422 + 22 + 5(z > 0) WL,

12. 51 f(z) = In(1 + z) 1y Lagrange §: 511 n By Maclaurin 245,

-3
3. j‘zx,ﬁ,%zz/ K




2018-2019 Z4EfA A (—) () HIREIR,

4

2
14. ;ﬁﬁifﬂﬁj‘[:/ x arcsin z dz.
0

+o0
15. Sj‘zfif%ﬂﬁéj\lz/ e 2 ginx dx.
0

16. SR ITFE Y + % — o Inz 58 R.

L (B8 7 4y, 3k 14 4))

17. W% f(a) = {(”x)”a z € (—1,0) U (0, +00),

e, rz=0

;R () IS f (@) AT

ot

PE.
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18. SRPHIEE 0 <y <cosz, 0<a< %’“ﬁ y el TS SL AR ) A,

5 UEWHE (g s 4y, 310 4))
19. BeoR %L f(x) FEXNA] [a,0] EZBal S, H fla) = f(b), [f"(z)| <M, UEW:
[f'(a) + f'(b)] < M(b—a).

20. B¢ f(x) ZEXE] [a,b] EZBiars, 3FH f7() <0, iEH:

/ PR ELHORS (U}




CHAPTER 14

2018-2019 2#4E By (—) (L) WIRFHSHESR

1

YRS PR L (B8 3 gy, 3L 18 41)

. Solution. A.

XFT AT, B {an} R—DNEREF, (b} B DTREG,

BIVneNt, IM >0, fif§|a,| <M, XVN >0, Ing e N, {5 |b,,| > N.

W @ng + bng| > [bng| = lany| > N =M, YN =M >0, FiPA {an + bn} Z—ATCHEF.
T B, HE a, =n, by =-n, Wa, +b, =0, {an+ by} 2—AH REH.
T C &I, #1E a, =0, by, =n, Mayb, =0, {ayb,} E—"H L.

0, n=2k—1 n, n=2k—1
Dw anb, = 0, {anbn} %*/I\ﬁﬁ-ﬁﬂ

n, n =2k, 0, n =2k,
YT DI, %E a, = bn = , Hr ke NT,

. Solution. C.

H A AT lim
T—a T

lim (f(x) — f(a)) = lim f@ =1 (x—a)=0,

r—a r—a Tr—a r—a

I lim f(2) = f(a), F7DA

lim /() = ¢/ lim f(x) = ¥/ (a),

HCRREL Y f (2) fE © = a RbIESE. TR f(x) =2, a=0, W ¥/ f(x) = 2 76 v = 0 AW T,
FIFPA &/ f () 7E © = a WS AR -—E A .

. Solution. D.

AT A, 1 (@) = . Ba= 1, b= 1, W f(a) EI<I (0.b) PRIELEIATER.

XEF B, CHI, B1E f() = Jol, Bla= 1, b=1, 0 f(a) I (aB) IEESILRATAERIAL,
I EAFAR AT S5 2 = 0

HESE LIRS AT, BV D HIER

197
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4. Solution. B.

5
f(x) = 42® — 622 = 22%(22 — 3),

FOLGHC () 40T (oo, ) EbR, A0S0 (5. 40 ) g
B S () PRI o = SRR
5. Solution. A.
t f(z) <0, f"(x) >0 FHREL f(2) EXIE (a,b) MERREE, MLy = f(z) T

6. Solution. B.
TEIX ] [O, g] W, sinz <tanz <secx, fPA M < K < N.

2 hgsel (/a4 5y, 3616 47)

1
7. Solution. a =1, b= 5
thi Taylor A%,
u=z+aln(l — )+ bzsin(3x)
2 3
=(1—a)z+ (—% + Bb) r? — %xg + o(z?).

Zx—a<$+m2+x3+o(x3)>+ba?(3x+o(a:2))

FibA1l—a =0, fg+3b:0, Mita=1, b= .

8. Solution. (2, —3).
it
y =322 122 +5, ¢’ =6x—12,
Ay =0Br=2, HYz <28, v" <0, 42z>20, v >0,
BT ZL y = 2® — 62° + 5 + 3 HAHIH (2,-3).

l—cosz
/ tant dt
0

1
9. Solution. 3

tan(1 — cos z) - sinx

lim - = lim -
0 sin 24 20 43
. 1l—cosx
= lim ———
x—0 4;E2
. sinz 1
= lim = —.
z—0 8z 8

10. Solution. 12.
B

22(t) + y2(t) dt = \/(—6 cos2 tsint)2 4 (6sin”tcost)2 dt = 6V sin® t cos? t dt = 3| sin 2t|dt,
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54

27 T %
323/ |sin2t\dt:6/ |sinu|du:12/ sinudu = 12.
0 0 0

3 RS G875y, Ik 42457)

11. Solution. £V G = B T4k,

W]
. . Var? +2 . 2
lim y_ lim varTFArdo x+5: lim 4+—+%:2,
r—+oo I r——+00 x T—r—+00 x X

; _ — N —
lim (y — 2x) 1121@( 42?2 + 2245 Qx)

r—+o0 r—
. 20+ 5
= lim
z—+00 \/4x?2 + 22 + 5+ 2z
245 1

= lim

rote Jay24 540 2

FF AT 2% () B 2E S y = 20 + %

2 3 _1\n—1
12. Solution. f(x):x—%—k%—---—&-( ) " + Ry (2),
)

Hoft Ry (x) = " ENT 05z 2.

(n+1)!

i £ () = éﬁiﬂ' PIOA Bn() =

(71)77, :CnJrl
(n+ 1A+

13. Solution. 4 v =z —3, Mz =1t>+3, dr = 2udu,

ve—3 U

- /(1_u2i3> du

1
zu—S-—arctanl—FC’

V3 V3

=z — fﬁarctan\/$+0.

1 [z
1= f/ arcsinz dz? =
2 Jo

I =

14. Solution.

2 1/é 22

S N T
0 2 0 \/1—.’172
6

sin? ¢

2% arcsinz

DN | =

—1 T l/ﬂ in costdt
8 6 2/, cost
T 1 (%
= — — - 1-— 2t) dt
5 4/0 (1 —cos2t)d
T 1 /7w 1 . =« \/g ™
=———|(=-—=sin—- | = — — —.
48 4\6 2 3 16 48
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15. Solution. ifl J = /e’% sinz dz, M

J = —/e_Q‘”dcosm
= _e cosx—2/e_2”cosxdx
= —e‘2zcosx—2/e_21dsinx
= —e coszr —2e sinx—4/e*2x sinx dx

= —e cosz — 2 Psing — 4J.

1 2 .
FrPA J = —56_2“ coST — ge_% sinx + C,

+oo 1 9 +oo
I= / e sinzdr = |—=e *cosz — —e *sinz =
0 5 5 0

1 / ’
16. Solution. 4 u = —, W' = —L Fiphy = -2
Yy Yy u
e ; A U// 1 ln.%'
Ry + L = g2 e A5 B ——St+t—=— i
z U U U
1
v —~u=—Inz.
X

H1— Bl IR e AR 2 D R A A 2 575
u=e J(=3)d (C + / (—Inx) eJ(-3)d dx)

:x[C—/lnm- d(lnx)] :x(C—;ln%).

B RN 2y (C i x> Y

Lt (gt 7 4y, Ik 14 47)

In(1
17. Solution. 24 z € (—1,0) U (0,400) B}, Inf(z) = w,
JIrPA
11z — In(1 +2) 12— (1+2)In(l + )
/ — L1tz — .
) = fa) - (14t TR,
Yz =0,
0= i [D =IO ()t
z—0 x z—0 x
ln(l::n)71 B B
P S PP . Ul ) B
z—0 x z—0 x
. x—3zx?to(a?) —x e
=e- lim =——.

z—0 2 2
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X
. 1 z—(14+2z)In(l+2)
a!lg}]f( z) = ;gl})(l—kx) . z2(1+4 x)
:e.limx7(1+x)21n(1+x)
z—0 T
. 1-Inl4+2)—1 e p

A f' (@) TEni @ = 0 Ahi8ZE. 2 € (=1,0) U (0, +o0) I}, f'(2) ARTESE,
W f () 4E (=1, +o00) FALAbTESE

18. Solution. JEFE AR AFH

[NE]

V= /227r:17f(x)dx:27r/ xcosxdx
0

0

El
/ zdsinx = 27 (xsmx

- (g 1) =2 -2

5 UEWhE (ig/hvé 5 4y, 3610 43)

19. Proof. fy Taylor /3=

El
— / sin z dx
0 0

fb) = f(a) + f'(a)(b—a) +

[ (&2)

[N Eounil N}

fa) = f(®) + f'(b)(a—b) + (a—1b)?

Hf &, N T aly b 2. kA mEiG
F(0) ~ F(a) = 0= (@) = F6) + (b= a)(/'(@) + (B) + 2 (b~ a)2("(&1) — 1"(E2))
= (- a)(f'(a) + FB) + 50— aP(f(E) ~ 1 (&2).
JIT LA
(b~ a)l"(E) ~ 1" (&)
(b a)(7" ()] + 17" (€))
M(b—a).

[f(a) + f/(b)| =

IN
N~ DN~

20. Solution. 4 F'(¢ / f(z)dx — —a)(fla) + f{1)) (x >a),

o

[\

@+ )+ (E—a)f(1)
2 Y

() = £(6) = 30 — 5 L (0) + (6 — )" ()] = — 5t — a) () > 0.
FIrPA F'(t) XE [a, +o00) L EAEERE  F/(t) > F'(a) =0, Ik

/ PP ELHORS (O}
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CHAPTER 15

2016-2017 4R (—) (b)) IR

YIRS (/I8 3 4y, 3K 18 4))
CBHO () 5 (g} WAL lim 2y, = 0, WFHIGEERIRE () .

A B,y R W) {y, )y Sk B. 5 {xn} WS W {yn } URSL
C. #F{z,} B, W {y,} ¥RILIF/N D. # ;}%5’%, M {yn} R IEGF /N

f<)7 Oa
B () 7 (00, +00) BAEX, B lim f(z) =a £0, g(w){ )T e =0

a, x=0

Bogl)m ().

A, TESEN B.  WRERIA] T A C. TEo5IRIMA D. ] [a] i
M — LI, BN I SN () .

A B. 221 C. 2(1—2) D. 2(z—1)
- AR f (o) FESURALTESE, F(2) = f(2)|sinz|, W f(0) =02 F'(0) f7ERy () .

A, TN B. FoMHARL B

C. WEHIEF 41T D. BEAEFEA AR A
- BEREL f(2) 7E (—o0, +oo) bIESE, HMEEIE A E IR, W f(x) B Y
MAECh () . \ \f’(x)

A1 B. 2 0\._// *

C. 3 D. 4 \
PR f(2) = 2% +arctan — SRS () ASRIEENIEL.

(z—=1(z-2)
A. z=0 B. y:l—%
C. z=2 D. y= 1"‘%

203
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2 s (a4 ), 3% 16 51)

xT

/ In(1+¢%)dt
7. lim<%9% =
z—0 sin 23

1
8. / z(1—2)?de =
0

9. PR (1,4) HMLK y = az® + ba® 1AL, W a = , b=
3 £C3 .4

10./ ( —— +sin wcosx) dx =
-z 1+sin"z

3 RS g8 75y, Ik 42457)

11. Wy = f(o) BRI TV — cos(zy) = e — 1 FrifiE I aEEL, KS%k %

=0

N w=2—¢, . dy _ d
12, eRB Y = y(x) 7L Wi, SRS L
y=3t—1t dr  dx

13. 5]‘2;“@%}{63\[:/ sin® zV/1 — sin’ z dz.
0
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14. SRR I = lim [<1+1> (1+2>-~<1+n>}".
n—-+oo n n n

15. KA HHE Y —e® Y = 1 [

+o00o
1
16. KR T :/ de.

1 z?

4 Zifndl (/v 7 5r, 3k 14 51)

17. BBy = ar®(a > 0,0 <z < 1) H o R EL 2 = 1 R MA=ME A, EE A %%« fhies
— AR ERE R IARTRIC N Vi, BB A 264k © = 1 e — AR AR FRIC  Va, 3R a BL
e E AR ZE Vo — Vi K7
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18. WA ARTHE T AR  Ine + a = 0 AR 8 :
(1) a BAT{ERS, Zrfef —ASeR?
(2) a BU{ERY, ZI7REA PIASAR?

5 UEWLE (B S 4y, 1k 10 4))

19. Bekgl f(z) 7E [a,0] (a>0) A [9[ HZ G4, I HAER RIS R/AME -1, f(a) = f(b) =1, i
WIAFEE € € (a,b), AT £7(5) =

<b—a>2'

—a)3 rt
20. 8 1(0) R0 o) Lgmmssieskenst, s [ - 0?s@ e < O [ e



CHAPTER 16

2016-2017 224E B> (—) (b)) WIRFHSHESR

1 i geRst (g 3 4y, 3k 18 4p)
1. Solution. D.

n, n =2k, 0, n =2k,
T AR, FEx, = y Yn = , HrkeNt,
0, n=2k-1 n, n=2k—1
mU TnlYn = O, 1E {In} L:j {yn,} t@ﬁﬁ&
MFB, Clil, HEx, =0, yo=n, Wy, =0, {z,} W H5H, B {y.} Kk

XHF DI, RIFEAE M > 0 flif < M LR n 5L,

n

1 : l‘n n . N .
Jit A lim lyn| = lim [Znynl < lim Ml|pyn| =0, # {yn} BTG5/

n—oo |xy,] n— 00
2. Solution. A.
1
Bﬁ%}: i - i — = 1 = =
BT lim g(o) = lim 7 (7) = jim £ = a = 00),
JRPARRER g(x) 7E « = 0 AbjELE.

3. Solution. D.

Ina?
‘n- 1 = I_I]
s 911_)1111 clx — 1)k L
1= 1 In 2.2 2Inz
= lim = lim ————
s>l el — 1)k 21 c(z— 1)k

lim —2 = lim 72
el ck(z — D1z o=l ck(z — 1)1

Jrbh k=1, c=2, Jeg5/NEMA 2(x — 1).

4. Solution. A.
#F0) =0, B f(2) 2w =0 LIS, BFA lim f(z) = 0.
X F0)=0, 1

L F@) - F(©) . f(@)]singl
x—0 z—0 x—0 €T
L | sin z|
lim f(z)  —
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| si

F tim (@) =0, H 0 e 0 o mbR s, g5 N RO
HF(0) = 0, B F/(0) FH.

5P te =0, wtim DO IO g gy gy LI oy
B R | |
tim LIS i ) =50 p(0) (1) = —f0),

B BRATTE . ZE BRI SE , JIFRA £(0) = —£(0), fi#f5 £(0) = 0.
UL £(0) = 0 2 F'(0) FEFEM TR B4
5. Solution. D.
BT (2) 46 = < 0 WA —WAE S, 762> 0 WAMRAS, 3H £(07) <0, f/(0%) >0,
oA & = 0 i f(x) IRRAELA. 5 f (=) ORRAELIS I N ECh 4.
6. Solution. C.
[ lim f(x) = lim 2% = +oo, PiPAx = 0 AL f(x) B WL X

2
I — tim |2 tarctan—7 |10 tim oarctan— % 1T
m_}riloof(a:) z_}r_noo{ +arcan($_1)(x_2) +z_1r_nooarcan(x_l)(x_2) 7
lim f(z) = lim 2% —i—arctanx—2 =1+ lim arctanx—2 =1+
zorto0? T g0 (z-D(x—2)] e (z-L(@z—-2) 4
T T " b
Biky=1-1 5y =1+ RIS f(2) MK THEL
2 Hinsd (gl 4 5y, 3£16 43)
7. Solution 1
. L3 )
2
. /0 A+ i) 1
lim - = lim ==
0 sin 23 z—0 32 3
8. Solution !
' ©10100°

Sl—xz=u, N
! 99 0 99 lose 100 1 1 1
/ox( =) do /1( ™ (~du) /0(“ w ) du =956 7 101 ~ 10100
9. Solution. a = -2, b =6.
FHH v = 3ax® + 2bx, 3"’ = 6ax + 2b,

Frehy'(1) =6a+2b=0, y(1)=a+b=4, ffiffa= -2, b=6.
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2
10. Solution. 5
23

Ty = —
Y 1+sin4x

54

AR, @m/ T g0,

1+ sintz

Jusy
2

[VE]

l‘S .4 H . 4
———— t+sin"xwcosz | dr = sin™ x cos x dx
1+sin"z _

s
2

H .4 .
=2 sin x dsinzx
0

3 VR (e 75y, 3t 42 4))
11. Solution. }#¢ e** ¥ — cos(zy) = e — 1 Piixf = kS, 15
e (2 + o) + sin(zy)(y + 2y’) = 0.

Fro=0, y=f(0) = LIRALR, e+ yl,_)=0, Pitk | =-2

=0

12. Solution.
dy  § 3-32 301+

T~ dz _ - ’
dz St 2-2t 2

dy d (dy\ dt 3040\ 1 3
dz2  dt \dz) do 2 22t 4(1—1t)

13. Solution. ~
I= / sin® x| cos x|dx = / sin5xc0sxdx+/ sin® 2:(— cos ) dz
0 0

5 T
= / sin® zdsinx — / sin® zd sin
O jus

2

2

jus
2

14. Solution.

(o (i 2) o))
_ exp{nﬂﬁlmnzln<1+ )}

1
= exp / In(1+ z) dx} = exp lxln(l +x)
0

1

{ 0
4
= exp [ln2—1—|—ln(1—|—x) :621“2_1:;

0
15. Solution.
du dy

e bu—y—z, WYY iy 8= e, B et du = de,
dx dx dx
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S

BB S e =2+ C, FrPAEFRAEREN V" =2+ C.
W AR Y, Fevy —e" =¢¥, [l () =e” +eb.
XRE—RT o W—HrlE R R, A RS

V= /I (C+/exefdg”dx>
=e” (C’—I—/dx):ex(aH—C’).
16. Solution. 2 u =z + 1, Wz = (u—1)%, dz = 2(u — 1) du,
I=/2+Oowlnu1)4-2(u—1)du:2/2+oo(uh”§)3du
A e R e L

ln2—|—/+OO 1 ! + ! d
9 u u—1  (u—1)2 "

U 1

+o00
} =In2—-In2+1=1.

In2+ |1
n +{nu—1 u—1],

4 L8 (B 74y, 1k 14 4))

17. Solution. Ak
V1:/ 7ry2dx*7ra / 4dz*—
Ta

Vg:/ m(l—x) dy—27ra/ (1—2)%xdr = —,
0 6

ra  wa? d T 2ma 5

— = _ A — = = — — = =] = —
Ve — Vi 5 5 Y da(Vz V1) 5 5 0, f#15 a T

d? 2w 5 o
ﬁ?dQWrWU**g*ﬂ7ﬁ%%aziiﬁ,Wﬁ%Vbﬁﬁmk

18. Solution. 4 f(z) =z lnz, W f'(x) =lnz +1,

0 << S, f(@) <0, BHCA) MG o> L, () > 0, EH () S

f(0Y) = lim zlnz =0, f(1> :—1, f(400) = +o0.
o—0+ e e

(1) % —a>08 —a=—, Ba<0sa= "1, Friheta=0%— 5l

(2) Y4 —ac (—i,O) EI]aE( )EIT T xlnz +a =0 FWHPLIR.

5 UEWE GBghvE s 4y, 3610 4)
19. Proof. fyiHEE T A, 171E ¢ € (a,b), {153 f'(c) =0 H f(c) = —
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20.

th Taylor A%,

f"(&2)
2

(C - a)27

- =T p,

16 16

Jb 6. & AT a b2 AR (&) = gr—m (@) = gr—ap

it M = max{2(c — a),2(b—c¢)}, N=min{2(c—a),2(b—c)}, M N<b—a< M,
16 16 16
< <

f) = fle)=2=f(c)(b—c) +

DA S5 < Goap S v

HA f7 () 7E [, 0] LIS, A MEEEATA, 77 € € (a,b) 115 f7(€) = ® i6a)2
¢ — a3 [t

Solution. 4 (1) :/ (2 — ) f(z) dz — & . ) / fa)de (a<it<b),

i

—a 2 t —a 3
PO = -aps0 - 230 [ e - S0

_ 3(t;a)3f(t) 3 3(t—a)2/a f(z) da

t

BT R, FE7E € € (at) (057 / f(z)do = (t— a)£(€),

a

gk () = 2 [o— g0 - [ @a] = 2150 - o

B £ (o) 7€ [a,b] BRI, BFOL F(D) < F(6), 0 F'(8) <0, F(t)1E [a,b] EAIHEH.
b B b
M F0) < F@) =0, 1 [ (@ —a)* ) da < O Jrn
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CHAPTER 1

2025-2026 ~#4F Ry (B) (F) 1%

1 AR08 (/v 6 41, 1k 60 47)

L B2 FEa=(2,-1,2), b=(-1,2,-2), XFE cfE a bk (05 2E) KFarsl, H
| = 6v2, Kk c.

2 1=0,
vkt LG 70 0+ + 25 — 4 = 0 Jefh 5 PR

2. RiTHZ L -
r—y—2z+1=0

o | 207 P+ 2P =45, o \
3. SR TERL M (=2,1,6) BEIEANEF- 7 2.
2422 =2

215



216 2025-2026 2FAEAYY (B) (F) g%

Ty R \
4. BERH f(z,y) :/ et dt+ln\/:c2+y2,jidf\(172).

0

o . " . 0?
S, Bz = f <w2 +y, Zj) Hrft f (o) R MBS, K 5o

6. WRREL f(z,y) = 22° + az + 2y® + 2y 7E (1, —1) ALHUSHAE, Kt o, FHE M.

1 Yy 2 1
T ERBY T = / dy / sin ™Y du + / a / in™ d.
0 4 X 1 1 x

. . . " 0 . d
8. B u= fl@,0,2), platie,2) =0, y=sina, Hift fp WAL MIESEMTH, B2 A0, kT
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9. HES T = [| |2* +¢* — 2z|dedy, HP D= {(z,y) | 2% +y> < 4}.

S

10. HHRUE T = ///(y005x+z)dxdyd27 ol VTl 2 = 2 + % R 2 = /2 — 22 — 2 TR
14

2 S8 (g 8 5), 1k 40 4))

IL*E%L;E:%%EZ

TAF 2 ?

52 2 WHEFR T R, i o, B (o, B RFEIENE) BETHET FER

e

12. LEMEBRIA 227 + 2y% + 2% = 1 EsR—25, k%L f(2,y, 2) = 2% + y° + 22 TEZ AL 710 L = (1, -1,0)
7 SR, R % 1A 9L



218 2025-2026 2FAEAYY (B) (F) g%

13. fhiH S B FER 20 — a2t +y2® =1, P« ohihiE S AR P(1,1,1) A YIREE, HE L WEL

2r+2241=0,
L:
r—y—2+1=0

TRV m BB E L, SR P(1,1,1) B EHE L EE d.

14. BeR%L

(1) 3K fa(z,y), fy(z,y);
(2) THEREL f(z,y) 7EM (0,0) AL AT fE:.

15. & f(z) 22 [0, +00) ERYHBD RIS KL, UL XHMER t > 0 FMALAERX

[(E-a)rrman=o

HprD={(z,y) |0<y<t,y<ax <t}

—



CHAPTER 2

2025-2026 “AEAy (B) (F) WP H iS55 S

1 JARHSE (/8 6 5y, It 60 4)

1. Solution. H

la] = [b| =3

Eips!
o= (210) (1207
3733 3’3" 3
PRI S £ 1A A T 93- 2 7 [] T B
d=a’+b° = %(1,1,0).

FAAZ )5 18] N )

0 _ R

d_\@uJﬁy
X le| = 6V2, #§

c=6v2d" = (6,6,0).
2. Solution. Bk = + 22 + 1 = 0 5P = (IR N g, AT L BT o R
x+2z4+14+NMae—y—2+1)=0,

Hak i &h
ny=(A+1,-X\2-\).

S RS na = (1,1,2). FERSA N g, !

5 — 2) 1

V6V3NZ—2)N+5 2

1k it
A2 4+ 34\ — 35 = 0.

JIAA =18\ = =35, AR, ekl
20 —y+2z+2=0 B 34z —35y—37z+34=0.

219



220 2025-2026 “AAEHES (B) (F) B HASHER

3. Solution. & F =222 + %> + 22 —45, G =22+ 2% — 2z, M|
VF| 216 = (-8,2,12), VGl—2,1,6) = (—4,4,-1).
Y145 19
VF x VG = (=50, —56, —24),

Wyma T = (25,28,12), WbI& N
r+2 y—1 2z-6
25 28 12
VTR RN 25(x +2) +28(y — 1)+ 12(2 — 6) = 0, B

252 + 28y + 122 — 50 = 0.

4. Solution. [
T 2,2 Y

HL o, fy 12 (1,2) RLFESE, Hf 12 (1,2) AEATHL X

fm = ye_zQyz +

1 2
fz(1,2):26’4+3, fy(1,2):e*4+g.
A
1 2
df|(172) = (264 =+ 5) dz =+ <€4 + 5) dy
5. Solution. ¢
u=xz>+ Y, v=—.
Y
ny
0z

1
o = S+ fy = 2l + £

FEF y SR T, 5

0%z x 1 1 x
:2 4 4 . _ o ! - 1’ 1! . _
D20y »T( 11+ fiz < yg)) y2f2+ y <f21 + fao < y2)>

y — 222 1 T
=2z fl) + Tf{/z - yjfé - Efélz,

6. Solution.
fo=dz+ta+y?  fy=22y+2,

i f AE (1, —1) ARBUSRAE, B PA

s

Jlidey
A=fu=4  B=fy=2% C=f,=2

T{(la_l)ﬁ
AC - B?*=4-2— (-2 =4>0, A>0.

e f () 7E (L, —1) AHUGAR/IMA.
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7. Solution.
MR 2 A I, D anE Bz, nIRARRE
D:0<z<1, r<y<2 (1,2)
PRI T . ) y =2z
I= d:L'/ sm—ydy D
0 T
/1 |: T ﬂ_y:|2ln (171)
= ——cos — T
0 s T ly=zx y==x
2 [t 1
= — f/ rdr = ——
Y 0 m O
dy dz
2y _ Y _J —
x%,eY,2) =0, 2xp1 +e?pa— + p3— =0,
8. Solution. X5 F4H #l ) BRT xRT, 15 dy dz dz
y =sinz —_cosx.
dx
AT
dj _ _23:<p1 + €Y cosx o
dz ©3 ’
FXfu = f(z,y, 2) WIAKT 2 KT, 15
du _ f1+cosw fy — 2xp1 + eV eosT sy
dz ¥3
9. Solution.
it
f=a%+y* -2
é\
Dy : 2?4+ 4% < 2z, Dy =D\ D;. y
W f<0F Dy, f>0F Do, #k
D
1:72//fdwdy+/ fdxzdy.
Dy D 2% +y? =2z
D,
JIAR AR B A (1,0) 2

2cos 6
I—2/ d9/ (2rcosf — r?)rdr
-5

10. Solution. F %} FRH:R] %N

///ycosxdxdydz:().

|4
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ST T 7 A TGS AE 2Oy Pl _ERIEE

22+ = 1.
ESNT0)
V2—a?—y?
I:///zdxdydz: // do:dy/ zdz.
x24y2
v 2 +y2<1
IR AR AR AR

e

= /0(2—7“2—7“)7“dr

1

_ 2 1, 1g r
_W(T 1" 6T>0 12
2 Ll (fg/hi 8 5y, dEt 40 5y)
T = at,
1. Solution. HHATREHOE { y= 5, , HATELE = LI, XHRAE] = fUrRE A
z=1

B Mo(zo,y0,20) N L _ERIAS, 68 2 WSS M(x,y,2), WA

25 t 13 il Ty

? oy —a?2? = pR
Ya=0, 0K, HER®+y° =6, FoRFRENE;
Ya#0, f=0K, FH2®+y° = a2, FIREHERN;

2 2.2
%a¢ma¢ow7ﬁﬁﬁz;£ o =L FRAI.
12. Solution. Jy|a] I BN [0 Bl
10 = \% (1,-1,0).

BeMERTE E— 5K (a,b,¢),
202 +202 + 2 =1.
Vf(a,b,c) = (2a,2b,2c),

Ji AT 1) 2
af
ol (a,b,c)

AL LR 20° + 20° + ¢ = 1 3R V2(a — b) AR KA.

=Vf(a,b,c)-1°=v2(a—b).
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| Lagrange %75, % L(a,b,c,\) = V2(a — b) + A\(2a® + 20> +* — 1), 4 VL =0,

[N
am

V2 +4Xa =0,
—V2 44X\ =0,
2Xc =0,

202 4+ 2b% 4+ ¢* = 1.

S L s 1 1 1
s 0 (55,0 ) e (- 2@

i 2

ol

1
2’
(1 1\ = of
—\/§(2+2>—\/§» B

My

%uﬁ%%mr%ﬁ(;r;ﬂ>ﬁ®ﬁf%ﬁml%ﬁﬁ$ﬁ%ﬁ,%ﬁﬁﬁ¢2

Mo

13. Solution. 4

F(x,y,2) =25 — a2zt +y2° — 1.

|
VF(1,1,1) = (=1,1,4).

WY T —(x—1)+(y—1)+4(z—1)=0, B
r—y—4z+4=0.

VO HL L B H e
20 +2z4+14+ANzx—y—2+1)=0.

3z —y+2+2=0.

JABE AL L

r—y—4z4+4=0,
3r—y+2+2=0.

ULy b5 Py(1,5,0), W PP = (0, —4,1), X EL TRl

s1=(1,—-1,4) x (3,-1,1) = (=5, —13,2).

[/¢
PP xsi|  5y/ITIT16  5/11

d= = )
ls1] V25 +169+4 11

14. Solution. ¥4 (z,y) # (0,0) A},

2z3y

22(2% + 3y?)
(22 + y2)2°

fol,y) = (22 1 2)?

) fy(gy7y):—

f(z,0) =, f(0,y) =0,
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15.

DN

ST}

NS REL f (2, y) FE 4 (0,0) ZbR AT Rk, R

3 2
Fy) = 0.0 = L0.0) = 0.0y = 575 2=~ 55,
R
fz,y) = £(0,0) — fo(0,0)x — £,(0,0)y _ ay?
VR @+
2
[V A Ak A 4 T lim 7; 1R 0.
y—)O ( +y )2
BrEE Ty = o, BT lim Y fm = RAEE,
wy=2, 520 (a2 + y2)3 @0 (222)* B 2\/5 Jim, |x3\ Ak
(

RSN . f(x,y)—f(0,0)—fw 0,0).%'—fy(0,0)y
JKRIIRE lim, N

y—0 z +y
Proof. ZZHFH IR 7 1l 15

2 oy) rwaedy= [ s [ (L o) ay
[ (G-o)serasan= s [ (5 o)
// ( - 6y> v)dzdy = /O t(tQ —327) f(x) da.

AFAE, IHBLRRER f (2, y) FERL (0,0) AEARIfL.

]

ic

)



CHAPTER 3

2024-2025 “EAERAr (B) (F) W5

1 JARVHSE (/8 6 5y, 3L 60 41)

Lo Mo(2,-1,1), Mi(3,2,—1), M>(1,3,-2) 2= =xi, I A5mE 2MoMy — 2Mo Mo J7 [a AH[H] ) 5
Y & % >, Pt . /
iz, SKPAL, MoM:y ABIAHIFAT LA TE R TR S.

2. VR OA 5=/ ARFRAE RIS, FICAIIT AL NI, 5 B 2 M(L,1,-1) XF
MUN(=1,2,1) (xR, SR ZAOB B 4346 i BAL 1] &

2 2
3. S EHR lim In (1 + 222 + 2y?)

238 Va4 y2sin /22 4+ 2

225
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— -2 1
4. mﬁaz}zp{z ‘(L)*’ 8 = eSS — BB HERS I S, SRIGVERSHTT S 5T +y+2 =1
y:
HySe RIS RO

Sx&@ﬁf@w%=ﬁ@—3ﬂww—nmwm¢?7*dﬂ@w

6. Wu= f(v,y,2) AELEWN—HIFE, v = y(@) AT ™ = 2y + 2 H0E, 2 = 2(2) i " =
Tz 2 . . du
/ e’ dt #fiE, K —.
0 dx

1
dy.
1+y3

4 2
mﬁﬁ:mﬂﬁfz/'m/
0 VT
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2
. et = () 1 (i, ). S0 ) S BIESASRGE. o(0) BT FHOEE, WK

9. IWH_EH
I= // <x2y+ (v* + z) /22 +y2) dz dy,

D

Hrp D 2?4 9% < 2a.

10, ﬁ;@;gmwfz///(yuz)dv, Fop VOl 2 = Vo + 42 5 2 = /1 — 22— R
1%

2 S8 (g 8 ), 1k 40 4))

1L & a=(2,-1,1),b=(1,2,3), [0 & d 50 & a, b YFEH, H5 2 BB, KB u = zy+2y+3z2



228 2024-2025 2HAEAYY (B) (F) 39

. . 22 +y? + 22 =6, .
12. il 2k TEm Q(L, 1, —2) ALRITIZ 1, BT 2y + 2 = 0 fEA Po(2,1, —2) 4biid]
z+y+z2z2=0

R L SRYIZ UAEFIE o ERBOY BT

13. i 2 =22 + v —ay+ o+ y FERE D : 2 <0,y < 0,2 +y > -3 EWRES N Q, Ktk Q HY

S+ 2y—2z=1,
H& { A ELAYF- T T AR
2r4+y—2=0

sin(zy?)
5 5 @ 0,0
14, HEEEL f(z,y) = ¢ 2* + Y (@:9) # 0.0
07 (I,y) = (0,0)

TR AL S . RSB M AT B

15, BERH f (o) T4V, EWEE 250 + o) —o, oy

VteR, f(tr,ty) = f(z,y), B f(z,y) HAHLL



CHAPTER 4

2024-2025 ARy (B) (F) WP H S HESR

1 JARTHSE (/8 6 5y, 3L 60 41)

— -y
1. Solution. fiBiw] % MoM; = (1,3,—2), MoMs = (—1,4,—3)

FEBL 20 M, — 20 M) = (4,-2,2), 1= ——(2,—1,1)

V6
—_— 5v/2
2. Solution. HifHiA[% OA — \/3(1,1,1), B(-3,3,3), OB = 3(—1,1,1).
OB SN 1
W OB Jy FR BRI SR v, Wu= %(—1, 1,1).
@14’1& (07la l) 1
B LAOB M P LRIl == LR = =0.1),
Od+ul 27 2
3. Solution.
, In (1 + 222 + 2y?) _ 222 + 2y
[ = lim - = lim
';38 \/xQ + 42 sin \/xz + 42 ';38 \/xQ +y2- \/l.z + 42
— lim M -
= I

2 2
. e 2=+
4. Solution. FfFW 15 S I HFEN 2 = 22 + 42 + 1, AL N {
r+y+z=1

; p 1\? 1\% 1
HEzB22 4+ +r+y=0, H (m+2) —|—(y—|—2) =5
é\

2
y=—sinf — -

V2 1

r=-—cost — —, V2 T

) 12 (0<0<2m), JK“Jzzl—x—yzZ——(c089+sin0):2—sin<9+7>.
2 2

229
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V2 1
T = cosf — 3’
Rt R BHOTRE R { |, — g Gind — % (0< 6 < 2n)

5. Solution. J57 f(x,y) = 2°(y — 3) + (z — 1) arctan \/E Py, 1%
Y
df =2zdz - (y —3) +2°d +dx-arctan\/5+(m (ydx—xdy)

2x(y3)dx+x2dy+arctan\/>d:r+
o2 \/>(1+ £)

1
FIFBA df] (5 = dy + arctan 5= % dz + dy.

6. Solution. % F(z,y) =" — 2y — 2,
HEERY zy = 0B, 7 ™ = xy + 2 NG, FrPA Fo,y) W@ U8h « # 0,y # 0. 1
dy  F,  ye™-—y y

dz Fz: e — z

A G(x, z)—e”—/. e’ dt,
0

VEREEY o — 2= OB, 7R T —/Hefdtmz, FRLL G, 2) By SO & # =. #
0

%_ g;_ ex_e(x—z)2
dz _G’Z B CEO
Jir PA 2
du / / dy / ) / exie(zfz)
a:f1~1+f2'@+f3 a*ﬁ f2'5+f3'wyx7é07y7é0,$¢2-
7. Solution.
BUY X3 D 4 B s 28R IRy 15 y
, /2d /92 1 2 Y —y =i
= y |
0 0 \/1+y 0 \/1+y D ‘
_ 1 2d(1+yY) |
V1t+y3
2 2 2 4 L s
= V148 =2 (Vo-1) == 0 4
VATV 3(V9-1) =3
8. Solution.

Ox T

822 1 / y y 1 " y / 1 z " ]' ! 1 " z 1
D0y {9629 (;) — 2 Y (x)} + {f1 ty (»Tfn T2 12)} + |:y2f2+y <93 207 gl
Ehﬂ: f(u,'U) :Iylﬁ%ﬁ $§7 Ef[/}\ f12 - élla EIE
82 1 / 1 / 1 !/ 1

- =39 (g)*ig (%)Jrfl*?féwnyfn

Ozdy z27 \z x3

%=g'(g)-(—%)+f{~y+féé,

)|
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9. Solution. B XN D VLA (1,0) ML, L2 1 1.
BT D T o fitFk, H 2Py 5 Va2 +y2 XF y BRHFREL FreA

//nyd:(:dyz//ygx/:cQ—l—dexdy:O.
D D

ﬁkI:/ xv/ 2?2 + y? dz dy.

FIRL KA, D R ARAR TR r = 2cos 0, it g

5 2cos 6 5
I:/ d0/ rcose-r2dr:4/ cos® 6 do

™

1.2 64
—3 fdg =8 -2 =2
/0 cos” 5.3 15

10. Solution. fEVAM K V HAHFHE: 5 1 /// ydV = 0. Fh
1%

Vi-z2—y?
Iz2///dez2//dmdy/ zdz
t oo, \r2+y?

ot Dy SREHETIRIEERIA 1 2 RAE 2Oy Fli_EMEIE XK, 1 2® +y? < :

5
JUREASFRAR: , HEFIR RN 2 = r, RERTATRER 2 = V1 — 12, FiLA
Vi—a?—y?
I = 2// dxdy/ !
2 ? Vi—rZ
22/0 d@/o rdr/r zdz
=27T/0 i ’I“(l—?“z—?“z)d’l“Zﬂ'(T2—7“4)0 :g.

2 S8 (g 8 ), 1k 40 4))

11. Solution. a x b= (—5,-5,5), md*ﬁ(— ,—1,1).
Vu = (y+3z,x+2, 3x) FTPA Vg, = (1,3,3).
ou \f

12. Solution. ¥ | {)—AJr[EFEM 1, = B)— KRN n.

4 F(v,y,2) =2 +y* +2° =6, G(v,y,2) =x+y+z, Hx,y,2)=2y+z,
il VF|g = (2z,2y,—4z2)|g = (2,2,—4), VG| =(1,1,1), VH|p, = (y,2,1) =

(1,2,1).
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13.

14.

15.

VF|oxVG|g = (6,6,

Hn=VH|p =(1,21),

0), Bl = (1, -1,

0), FBA L iy sy =

A m BN 2+ 2y +2—2=0.

z=—2.

1:y—1:z—|—2 Ep{wﬂ/:?,
—1

WL LR PR TN 2 +y -2+ A2 +2) =0, @HSrEH, §1+24+A=0, f#fFA=-3,

VN ViR {

r+y—3z2—8=0,

r+2y+2z—-—2=0.

Solution. 4¢3k thHEZE X D 5.
2, *2:1:fy+1—z =2y —x+1=0, MEE—HHS(-1,-1), 2(-1,-1) = -1
F & D W AARNIA S, RORFRHEA W K IETE v S B, e

FE D N 2

1\? 1
r=0s=te=(ug) ~jef-

FE D MRLA S, WEL v +y= -3, M

2
3 3
z:x2+(—3—x)2—x(—3—x)+x—3—x:3x2+9x+6:3<x—|—2) —-€ {— 6}.

bR, HAERE D ERERIRRCE Q(-1,-1), 2(Q) = —1.

ST A 5t

n=(21,-1)

x (1,2,—1) = (1,1,3),

1
L.

AR RN 2+ 14+y+14+3(2+1)=0, Bla+y+324+5=0.

Solution.

. 2 2
T4 (2,) — (0,0) S;l(f;ﬁ < | S| <lal. Blel =0,
BROA ST I “ﬁ?ﬁ 0= £(0,0), ML f(x,y) LEIFAAIES:
S f(,0) = £(0,y) = 0, BB £,(0,0) = £,(0,0) = 0, [HBLBREC f(x, y) 7EI LA SAEAE.
g3
lim f(xay) - f(ov O) B fw(07 0).’1? - f’t/(07 O)y = lim sm(xy2) )
530 Va?+y? 30 (@ + )V 4y

WMy=x1x—0,y— 0H,

lim

sin(zy?) , siny?

=8 (2 +y

1

= J1m =
VaZ+y? w027 V2l

AAFAE, PrOAREL f (2, y) TES LA AT

Solution. 4 ¢(t) =

FITPA o(t) = ¢(1) =

LVt e R, f(tz,ty) = f(x,y),

, of = of
Y), ')_'\U@()—xa*‘*‘ 87/_0

f(xvy)_f(xvy) =0, f(a:,y) Ef(tl‘,ty) t=0:

B f (a0, ) TEAHEL £(0,0).

.y
lim —
2v/2 y=0 |y|

£(0,0),
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2023-2024 SEAEHAL> (—) (F) WP

1 JEATHSE (/8 6 4y, 3L 60 41)

l. Eflax(bxa)=b—2a, Hla|=1, |b|=4, K|b+al
\ N - ™ s .
2. EHIRGLETRE OA 5 o SIERIMIERS T, 5 y SIFRIISEMAh T, FAE = fLER AR . OB =
(1,-v2,-1), 5k ZAOB fyP4H4 LA i .

3. SRIEIHETE 22° 4 2y° — 2° = 0 IR = = o + v* ITLAE P(1,1,2) AWPILk 5T 10 7 7.

233
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4. Bu = f(r,y,2) BHBESEMSE, 2 = 2(z,y) REIH 2° — 22t +y2° = L H@REL, o
52 —dzz+3y #0, Xf{(0707 1)=2, fé(07071) =4, f§(07071) =1, K du|(0,0)'

3 2
6. ﬂ?%ﬂé}]:/ dx/ siny? dy.
1 rz—1

7. WP D = {(,y)] — 20 < a” + y* <4}, ﬁ%:@%fz//(ycosxﬂ/x?w?) de dy.
D
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8. WHHZL: Tyt =0 , CFHi T — 4y — 82+ 12 =0, KEL LAV o ERBSE HL

rT—2z4+4=0
T

224222,
0. gramties {0 T e o)
(-1 +y*+(z-1)7=1

10. 38 = TR 1 = [[] % dodyds, JOP Q REARI SV o +y+ 2 = L FRHAANTE
Q

2 S8 (g 8 ), 1k 40 4))

1. R u = az® — brz + 2 + 9y TE5 P(L 1, 1) 271 L= (2,1,2) 7T SE0RR, R a b I9fE,
SRR T T S
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12. BHEH f(z,y) =2° + 4> — (2 +y)* +2, DRz +y=3, =0, y=0FrHEMAHTEHXE, K
f(z,y) 78 D _ERYECRAES o MH.

xT 5 2
13 &Z(‘Tay) :xy+/ ‘Tei(y+t) dta j\_{ a i .
0 0zxdy (1,0)
x3Z/ 1‘4 i yg 7& 0
14, % f(z,y) =S v + 2 FHEBREL £z, ) TEIE AN TESENE . R SBEAE M R T .
0) 1,‘4 + y2 =0.

15. BREL f(x), g(z) #£ [0, 0] L Haiisin, Heab >0, H EBSMIEMH:
b b b
b z)g(x) dx x)dx x)dz
/Of()g() z/ofm /Og<>



CHAPTER 6

2023-2024 FAERBYY (—) (F) W sEEE

1 JEARTHE (/8 6 5y, 3L 60 41)

1. Solution. Hj Ui {5
0O=a-(ax(bxa))=a-(b—2a)
—a-b—2a*=a-b-2.

Fibha-b=2.

b+al=(b+a)?2=|b2+]a]2+2a -b=+16+1+4 =21

2. Solution. iﬁa,ﬂ,*yé}%ljﬂg(ﬁl'ﬁzlﬁﬂ‘ y i, 2 Hhagdefm,

1 2 1
) AR v 45 cos v = 3 cosf3 = % cos? a + cos® B+ cos®’y =1, JIfPA cosy = :i:§,

S OATE = B ERARIZ 51, HT0A cos = —. Wil OA = (; f—é)

o)

0A+0BY

o5
—, (é \2@_;>}W OA+o0B (ﬁ ﬁ)

B" = s Yy T
2 2

BUFFSRID ZAOB fS AR 1Ml <‘f 0, f)

3. Solution. ¥ F(z,vy,z) = 22° 4+ 2y — 2%, G(z,y,2) = 2> +¢* — 2.

&
J(F, Q) by -2z
3(y,z) P 2y 1 - y+2yz|P 7507
‘ F(z,y,2) =0, \ " "
Bt bAJs R {G( )= 0 AT DARE—Tif 5 LA TESE SR IR y = y(2), 2 = 2(2).
r,Y,z) =

237
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F(z,y,2) = 22> +2y> — 2> =0, . .
g {00 Rt o kS, 1
Gz,y,2) =24y —2=0

dy dz
4x+4y£—22£—0,
dy dz
2 2y— — — = 0.
S ydx dz 0
dy =«
@ T T et (1 42
ﬁ?t‘{f‘ B E?Mw/iﬁgﬁmﬁﬂimmj‘j 17777 :(1a_170)7
%: dz’ dz ) ,
dz
. , x—1 -1 z-2
W RN T = =

P RN L (2 —1)—1-(y—1)+0-(2—2) =0, Blz—y=0.
. VF = (4z,4y, —22), VG = (2z,2y, —1),

B I TR B0 e = [V FLe = (1,1,-1), ng = VGlp = (2,2,-1),

1 3 k
AT 7 S B ne x ng = (1 1 1| = (1,-1,0),
2 2 -1
. aap, -1 y—1  2z2-2

BN (¢ -1) - 1-(y=1)+0-(2-2) =0, Ble—y=0.

. Solution. 57 2° — x2t + y2% = 1 Wiih &4y, 15

5z4dz — 2tde — daz® dz 4+ 22 dy + 3y2z2dz = 0,

$ro =0,y =02=1{LA LR, #5ds—do+ dy= 0. DL
dul g9y = fidz + fody + fidz
=2dx +4dy +dz
1
:2dx+4dy+g(dx—dy)

11 19
=—d — dy.
5 Jc+5 Y

5. Solution. [A}

zo =yf'(@® —y®) 2z, 2y = f(a® —y°) +yf'(a® —y®) - (—2y),

Jir A

1

1 2% — g2
Lt ta m et -y LD
€ Yy Yy

_ /2_2:
2yf'(z" = y7) ;

6. Solution.

f@® —y?)
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TR D WA K’ . B8 HFR 0 IR 715

y+1
I—/ dx/ siny dy—/ dy/ siny? dz
1

/ 1
= ysiny?dy = —= cos 3>
0 2

y=x—1

0

1 1 1
— —cosd+ - = =(1 —cos4). w !
2 2 2 ) 1 3

7. Solution. g T4y X38, D T o #XI#R, FFRA //ycosxdw dy = 0.
D

it D ={(z,y)] — 2z < 2? +9* <4,y >0}, )rllJI=2/ Va2 +y? dzdy.
D/
PR AL AR, T

I:2/ Va2 +y2dedy
DI

z 2 ™ 2
=2 / d9/ 7’2d7'+/ d@/ r2dr
0 0 5 —2cos 6

8 16 [T z
:§7r+§ ; (14 cos® ) d¢
1
_36 +—/ cos® 6 do 2
—%(371’—2).
z+5y+2z=0, .
8. Solution. it H 4k L : HFHR BN 2 + 5y + 2+ Az — 2 +4) =0,
r—z+4=0

Bl (1+ XNz +5y+ (1 —N)z+4X=0.
AHEVH o —4y — 82+ 12 =0 FH, 15
(I+XN)-14+5-(-49)+(1—-X)-(-8) =0,
AT X = 3. LA LAEFii m FRBGE BAm el
dr 4+ 5y —22+12=0,
r—4y -8z +12=0.
242421,
9. Solution, 7EirFie { T itk y, @ - 12+ (- 1)2 = 2% 4 22,
(=1 49"+ (-1 =1
Batz=1%z=1-2f0A 2’ +y°+2° = 1, HIHEIE 20y - LB AR R 22° —20+y° =0,
1\2 T 2cost9, 11
EI]4<:E—> +22%=1.% 1 0<f<2m), Mz=1—2=-—=cosb,
P _ g 272
Y= sin 6,

V2
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el £ ZHOTHE A )
T = 3 + 5 cos b,
y:%Sinﬁ, (0 <6< 2m)
z= % - %cos@
10. Solution. F#5m¥:,

2

1.

12.

1
I:///elfzdmdyd,z:/ el*Zdz// dz dy (D, ={(z,y)|z >0,y >0,z +y <1—2})
0

Q DZ

e e
:7/ (l—z)Qelfzdz:f/ Z?e* dz

2.Jo 2Jo

1

2

1 1
- / 22¢€* dz)
0 0

Lt (g7t 8 4y, 1k 40 47)

0 0 0
Solution. éTZ = —bz + 2z, a—Z =2y, a—z = 4az® — ba.

JFPA Vu|p = (—bz + 2,2y, 4a2® — ba:)|(1’1’1)
H1 T BR BT B T ) B9 7 1) e K, BTbA Vulp/ /L, A
—b+2 _ 2 _ da—b

= (=b+2,2,4a —b).

2 1 2 7
1
i1 a = 3 b= —2. Jif Vulp = (4,2,4), oA KT 1FECH [Vulp| = V42 + 22 +42 = 6.
Solution. 5% & D [NEE. & fL =322 —2(x +y) = fo = 3y> —2(x+y) =0,
ey (24
o (SS) H

4.4\ (4P 4\ (4 422_10
(33)=() +(5) ~(G+3) =%
8 D R ARARRII A AR KB AR v Bl B
Wz =0, f(z,0) =2 —2%+2, é\(x3—x2+2)/:3x2—2$:0, ﬁﬁﬁ%’cx:()@ig, A

ro0-2 1(50)-s(03) -3

P58 D Byl it , B v +y =3,
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Wi f =2+ (3 -2 ~T, & (P +B-2)-7) =32 330’ =0, Mihe=7, H
33 1

m%&&ﬁﬂawﬁDIM%ﬁ@wm,%¢ﬁﬁ—£'

z yt+z
13. Solution. 2 u — y + ¢, M| du = dt, / e+ gr — x/ ——
0 Yy

JIr A
y+x 5
z(x,y) =a¥ + x/ e “ du,
Yy
y+x 5 )
0z _ yrd~! + / e du+ta-e”WF),
ox Y
02z 0 vte 2
- y—1 —u Lo~ (y+z)
920y~ Dy (ym +/y e du+x-e >
=a2¥" ' +ya' 'z + e W) _ o=V 4 4. e (i), (=2)(y + x)
=¥ (14ylnz)+e @ (1-2(y+a)—e?.
0%z 1
Wi _1
0zdy (1,0) e
. 2 | 7%y <zl 3y |z
14. Solution. F|ff] (2* —y*)” > 0 {5 por +y2 <3 A (2, y) — (0,0) B, pror] -0,
3
m%ﬁ%ETﬂmn4f?—ﬂ:f@®,ﬁ%®ﬁﬂ%wﬁﬁﬁﬁﬁﬁ
X f(2,0) = f(0,y) =0, FrPA f2(0,0) = f,(0,0) =0, PRILRREL f(x, y) FEI AL I XA TAE.
HE
lim f(z,y) — £(0,0) — f2(0,0)x — £,(0,0)y — lim 23y .
il vttt 530 (@t 0?) Vet 4R

Wy=za22—0y— 0,

5
1

lim — = = lim ————— = _ |im
239 20ty/22 + 2t 2020z Va2 +1 2

AAFAE, FTCARREL f (2, y) FESR SAEA T

b
15. Solution. LXK, D = {(z,y)|0 <z <b,0 <y < b}, I:b/ f@)g( dx—/ f(x d;c/ z)dz, N
0

u=/b@/wﬂwmmdx—/¢ﬂmdgéﬁwww
ﬂ} ¢wy‘ﬂf y) de dy

//f (y)) dz dy.



TR AL f (@),

2023-2024 Z2AERBUY () (F) T HIASHHE

I_//f )) dz dy

WREIXIR D X T HZ y = o WK, BARISHRNE, A

:2[//f<x><g< dwdy+//f
%// —9(y)) dzdy.

g(x) £ (0, 0] EEATENEAN, FrPA (f(2) —

f)) (g(x)

) dz dy]

—9(y) =0, HL1=>0, AP

b/obﬂ:c)g(m)dx > /Obf<:c>dx/0bg( )d



CHAPTER 7

2022-2023 ~AAERRY (—) (F) iR

1 AT (/i 6 5y, 3L 60 41)

. BEMlyr =x+cosx, yo = +sinx, y3 =z @D T RECEFFIRENER T RE =AM, Kzl
3 7 R H T i

2. BRI OA 5= MRFREIE Ik B A%, OA My AL NTE, /5 B 2 M(1,—2,2) %5
N(=1,2,1) 3R, kA OA 5 OB 4Bl i FA7I 3 T A,

3. Sk Jim

y—0

, Hra HHEEL

243
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4. SRERIE 27 + y® + 2% = 50 HHER 2° + 7 = 2® b i A (3,4, 5) AL STy R

5. BWHRE 2 = 2(,y) BT (2 +y)" =2+ 29 BIAE, R dz[ ).

du

. . " 9 .
6. Bu=f(2,y.2), ¢(e*¢",2) =0, y=cosa, Hoh [, o AHBHESSI, B 55 #0, K T

. 2 y? 4 ' 2, 2 . .

7 flay) = 5+ = 2] fe) drdy, SRS D = (. )le? + 4 £ 1), fo,y) K D
D

LIS, K ().



2022-2023 SEAEMEY (—) (F) #iid 245

1 x
s kBT = [ [ eI
—1 -1

2
9. Wit 2 = f (2%~ yoplon), Hb Flu,0) SLAT—BIESRBSHL, ou) BT, WK 5

10. BPHKIE D = {(z,9)2* +9° < L,2? +3° > 2y,2° +9° > —2y,0 > 0}, R_BRH T =

// (y3 + V2 +y?) dedy.
D

2 L8 (B 8 ), 1k 40 4))
o—

11 SRR f(u) BA ZBriEse 40, 2 = f(e" cosy) Wi
o
ox? = Oy?

# f(0) =0, f/(0)=0, K f(z) Bkt

= (42 + e"cosy) e**.



246 2022-2023 2EAERAYy (—) (F) MIrh#id

—1=0,
12 KA L {x M T 2y + 2 = 0 B8 Po(2, 1, —2) AMUPP 1RO f 4.
2 +y+4z—2=0

i 32t +2r=12, p . S 4 2, .2
13. Pl ¥ Ayl 2k . L y s — RS RI HER T, KRB v = 2° — 3zz + 2" +y
z =

S b P (0,3, V/2) AL R 7

Vieylsin@® +y*)
4 s fag) = e 0700
0, (z,y) = (0,0)

" FEIF A (0,0) LRI EESNE . R SFEAFAENE K

AT fedc

15. 8 Po(wo, yo, 20) JDEHHHIT S : (2, . 2) = 0 SMY—E 5, Py, 2) By S EAERE—. W # | PP
e, W PoP R S £ P AL



CHAPTER 8

20222023 SAEMBYSY (—) (F) WP BB HHE

1 JARTHSE (/8 6 5y, 3L 60 41)

1. Solution. [EUEFIH y1 — y3 = cosx, yz — ys = sinx s AR K FFR T REMT AN LM TC K 101
BN T FFR R — DR R, B O RRHERS +i, FrASF il ¢ +y = 0.
WM IR IRICN f(2), FERER vz =« ARy +y = f(2), 15 f(z) =2
P A B BRI MM R Yy =,

HiEffHR y = Crcosx 4+ Cosinz + z, FHh Cp, Co AT EHEL

2. Solution. g% OA = —(1,1,1), OB = (~3,6,0).

f
B AT IR A TR S = ]OA « o'é’ —V3.V1d= V2.

3. Solution.
. sinxy . sinxy
Jim, =7 = Jim, =
y—0 Y y—0 Ty
. sinu
= lim a=a
u—0 U

4. Solution. ¥ F(z,y,2) = 2> + y*> 4+ 22 — 50, G(z,y,2) =22 + 1% — 2%

o = = -8 = 160 #£0,
0y, 2) 34,5 |2y —22 (3.4.5) Y2345
N F(z,y,z) =0, ‘ . .
PR { Gl oy TN BRI SRR = 1(r) = ()
z,Y,z)=

F(z,y,z) =2> +y* + 2> =50 =0, . e
Jrad ( Pt x kG, 18
Gz, y,2) =24y -2 =0

d d
2m+2y—y —2z—z =0.

dy dz
2 20— +2z— =
{x+ ydx+ de 0,
dx dx

247
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dy =
mm v J@mwz)%mﬁmmémxm(l,@,“) ~ (4,-3,0),
—Z:O dz’ dx (3,4,5)
dx
_ _4 _
Ry S0 = LS = 20

&Fﬁﬁﬂﬁﬂzjﬂ (x—3)—3-(y—4)+0-(2—5)=0, i 4z —3y=0.
W VF = (22,2y,22), VG = (2z,2y,—2z),
B~ TR I &3 np = %VF|(3,4,5) =(3,4,5), ng = %VG|(3,4,5) =(3,4,-5),
) t j k
JIT AR J7 1) ) 2 W] HCK “prEXmG =3 4 5= (4,-3,0),
3 4 -5
4 z-5

pgarpy T = VR =20

{i%ﬁé’ﬁﬁzﬁﬁl (x—3)—3-(y—4)+0-(2—5)=0, H 4z —3y=0.

5. Solution. Xz =1, y=2AATE (2 +y)" =2+ 2y 15 2 = 3. W ERLEHT, 15
de® In(z+y) _ d({E + 2y)
(2 +y)" d(zIn(z +y)) = dzv + 2dy

z dz +dy
1 d — ] =d 2d
e+ (e + ) do o S ) — ot 20y
157, N S, ~ dZ+dy
¥r=1y=22=3 ALK, B5(Inbdx+ 3 =dz + 2dy,
HEPTG dz[() 5) = (1 - 5In5) do + dy.
6. Solution. 7% o (2%, ¢¥, ) = 0 iR} 2 3K, 8
L, dy 0z
p1-20 e gy o =0,
Y
Hd—y:—smx F)ﬂ//\f— =2z + ¢h - eVsinz
dz o
N} 2 ,
. TP + e¥sinz
——ﬁ+h +ﬁ4——ﬁ fisina + f} - ¢152
3
4
7. Solution. i // fla,y)dedy = C, Jf fle,y) = ‘%+%70 FATERIR D _FBUY, 15
D

C= //( >dxdy—C//dxdy
//:v +y?) dedy — 4C

D

5 271' 1

— d0/ r3dr — 40
12 0 0

5 27 5

=2 =g
3 1 =g ac
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I

1
i3 C = om, BiOk f(a,y) = 5 %—

1 2 v 1
24" T 2 3 6

8. Solution. F/XiE Frx, Hf Dy ={(z,y)| - 1<y <0,y <z < —y},
D2={<x,y>|ogxg1,—x§ygx}.muz:/ o/ =22 1 2 da dy.

4 1
m

Di1+D>
BT Dy KTy FRFR, BRIy = o/ 1 — 22 + 42 KT 2 2 &AL,
F)ﬂ/‘]\//x\/l—xQ—l—dexdy:O. Yy
Dy y=x
N Dy KT o HIXIFR, #RREL Yy = ov/1 — 22 + 92 X T y SMHE%L,

Jir A

1 1 N ‘
-1 N i
I://x\/l—x2+y2dxdy=2/ dy/ ry/1— 22 +9y2dx A Dz x
0 Yy N |
Do |

9. Solution. % =f1-2z+ f3-¢'(zy) -y,
T
822 _ 0 / /i
D20y = 87y (2 fi +yfa' (zy))

=2z (—f1y + o129 (zy)) + fo' (zy) + ye' (xy) (= f21 + o fo00" (2y)) + zy fo00" (xy)
= —2zf) + (22 —y) f15¢ (xy) + f2 (zy) + 2y (fo00" (xy) + fo" (zy)) -

Hol f(u,v) B RSFEIRES S 1) =
10. Solution. FH4» XIS UnE fr 7w , B %R AT 15 I—// 3dxdy+// a? + y? dxdy—2/ Var? +y?dxdy,

Hep Dy = {(z,9)|2? +v* < 1,2® +y* > 2y,2 > 0,y > 0}.

PR, SO

1

=
I:2//\/$2+y2dasdy:2/ do r2dr
0
D,

2sin 0
5 3t 2 [%
=2/”L d9:f/6(1—85in39)d9
0 3 251n0 3 0
16 16 *
:g_§ i sin Gdﬁ—g 3, (1—00529) dcosf

3

16 cos307]° NEEERVE) 1
9+3[°°S 3 ]0 9+3<2 8 +3)

x 16 (3V/3 2 T 32
ST [ [ XA
93" (8 3) 9 +2v3
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S

2

11.

12.

13.

14.

Lt (g7t 8 4y, Ik 40 47)

Solution. % = f'(e" cosy) - €” cosy, g—; = f'(e" cosy) - (—€” siny),
0?2z
2
0%z
ay?
A

= " (e“cosy) - e** cos®y + f (e“ cosy) - €” cos y,
— £ (T 2T 2, el T LAl
= f"(e"cosy) - e“Tsin“y — f' (e” cosy) - e” cosy.

2 2
% + 27; = f" (e" cosy) - €2 = (4f (" cosy) + €” cos y) €’

B £ (u) = 4f (u) +u. FFRFTHE [/ — 4f = 0 WS FEN r* —4 =0, 15 r = £2,
FIFAFF U B EAR Sy Cre® + Che 22,

MFy=e, =0 RREAETBRIR, MTREMRN y° = cv, RABO=dea +o, ife= -,
FFAJEF R R N f(x) = C1e + Che™ 2" — ix

‘ |G+ =0, . 1 1
201~ 20y — 7 =0 6 6

1 1 1
FIlE f) = 756 — g€ " — %

Solution. 4 F(x,y,2) =2y + 2z, VF = (y,z,1),

WEHTE 2y + 2 = 0 FERL Po(2, 1, —2) AUPFEA I B R ABCH VE|p, = (1,2,1),
YIFmA L - (z—2)+2-(y—1)+1-(24+2)=0, o +2y+2=2.

WA HL LRI 2 +y+2 -1+ M2x +y+42-2) =0,

B 2A+ D2+ A+ Dy + (@A +1)z— (22 +1) =0,

AHGYPEHER, B A+ 1LA+1,40+1)-(1,2,1) =8\ +4=0, fi#fF A==,

DN | =

T+ 2y+z =2,

JIr PAYI T b R 45 5 E%E’Jﬁ?ﬁﬁ{ 20
y—2z=0.

Solution. i B AT AT & (/7 F 3(a + 22) + 242 = 12,
V (3(2® + 2%) 4+ 2y°) |p = (62, 4y,62)|p = (0,4V/3,6V2).
R

BibL S eS8 P (0, V3, V2) AbJiIESMUI ALk 1 e m = <o7 V10 m)

W Vu = (—3z + 22,2y, 423 — 3z), FibA Vaulp = (—3\/5,2\@,8\/5),
g—zzvu\p-n £ 2V3 + ‘ﬁ -8v/2 = 2v/30.
Solution. [X
i Vislsin @ 492) o Visl Py lzy] = 0 = £(0,0),

z—0 x2 2 z—0 1’2 2 x—0
y—0 + Y y—0 + Yy y—0
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PRI ER K f (2, y) TE DR AL 4L
X f(x,0) = f(0,y) =0, Bk f2(0,0) = £,(0,0) =0, HIEEL f(x,y) TEJE SRR SEHFLE.
L
lim f(z,y) — £(0,0) — f(0,0)z — f,(0,0)y — lim v/ |zy| sin (IE2 + yz) '
] vty 228 (@ ) Vet y?
YMy=x2—0,y— 0,
zyl 2 2
x—)O 22 492 + 12 x—>0 21‘2 9
/|y sin (22 4+ ¢?) " .
A 1 P JE S AN AT A
JITPA ZE% (1) L #0, REL f(x,y) FEIR RALA AT
15. Solution. 2 & 85777 R4
flx,y, 2 ‘P—f” (x —20)> + (y — 0)* + (2 — 20)?,

%P%SL@ﬁiﬁﬂ%¢mﬁ,M%m%ﬂa%aﬁﬁm%@@w%w=0?m@%¢@
TG, HR Lagrange B0, (235K \ (IBEA P At

Vf =V,
Ho Vf =20 — 20,y — Yo, 7 — 20) = 2P0 P, THR13E| PP =

E%ﬂvwwﬁﬂﬁSEﬁPﬁ%#¢%m§,Lﬁ%%ﬁﬁﬁvw¥ﬁ,
FFLA PP SRt BT S 764 P ASHYE T it



2022-2023 ZEAERBUY () (F) T HIASHHE




CHAPTER 9

2021-2022 ~#AERERy (—) (F) IR

1 A58 (/v 6 41, 3k 60 41)

LSRR ¥ + 9y = @ cos 3z XM FFUr R, 5 AU R REE L

2. WM R Y+ a(2)y +b(2)y = f(2) A=AF# 1 =2, yo =2 +2e", y3 = 2+ (24 32)e”,
SR -

—3y+ 2z =0, 1 -2 . .
3 BHIWEE L ) %nLQ:m:%:ZT, sk Ly 5 Ly 2 [ BEES d.
20 —dy +z=—1

253
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4. WK F(r —y,y —2,2—x) = 0 AW ERREREL 2 = 2(x,y), F BAESMMSE, HF - F#0,
3R dz.

2 2 2 _ 4’
sz n )" Y T TN e p (10, v2) aei T R
(x -1 +y*=1
\ z=a"+y7
6. A I i 2k { MntiEEE Yok e linib) oy
r+y+z=4

7. 1T%?I*// 2?y? + wsin (22 + y?)) dedy, Hi D = {(z,y)||z| + |y| < 1}.
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8. WKL D MLy — o, By =1+ /1 — 22 & y B, ﬁ;%;f://xyda.
D

pami
tl\

1 T
\I:/ d:c/ e ¥ dy.
0 T

9. KWA

1
. }‘ — e —— =) = 2 2 E = 7 A il]‘.
10. 3k I /Q/ x2+y2+22dv’ Hd Q Bl 2 = Va2 + 92 5 2 = 1 A X

2 8 (v 8 4), 1k 40 4))

u=2x—2/y, N 9? 0 10
P S - 5 = 0y

1. &% 2z B W ESdm T4, R Y92 "33
v=z+2/y r Y Yy

FAZ R TR, KR E s
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35292 2 2y
) x y 07
TE S (0,0) AbyELeE . Iw TR e T i

3
2

12. PIEZICREL f(z,y) = § (@ +97)
0, 2?4y =0
.

13. SK#EHL a, b, c WM, BEFFREL f(2,y, 2) = axy® +byz + ca®2® 765 M (1,2, —1) AW ITA 7 [ S50+, U
@ JIE F 1 SRR, Az (8 64.

i y? =2z, . o
4.5k T — ///d Hof Q2 TR L5 = BirEE— B e T T 2 — 1,

z=0

Q
z = 2 FrFL Y X

15, BT o +y® + 2 = 4 JBRIR 2% + y® + 2% <42 AFIEGY, SRR PIERAMIOAARLL.



CHAPTER 10

20212022 EAERBYY (—) (F) Wrssa %

1 ARS8 (/8 6 5y, 3L 60 41)

1. Solution. X WM FF K TN ¢ + 9y = 0, HAFEFFEN r* +9 =0, 13 r = +3i,
JIr ASF U7 RERAE A C1 cos 3z + Ca sin 3.
Xy =axcosdw, A= 3i ZRAET R AR,
Ji A ORI R RN v™ = 2 [(Az + B) cos 3z + (Cz + D) sin 3a],
H A, B,C, D NfgE AL

2. Solution. fHAEWHl y2 — y1 = 2%, y3 — y2 = 3ze” BFRGHE v + a(x)y’ + b(x)y = 0 P AFEAE,

FHACA, 13

2e” + 2a(x)e” 4 2b(z)e” =0,
3(z +2)e” + 3a(x)(z + 1)e® + 3zb(x)e” = 0.

a(z) = -2,
fRs { FrAFF U RN " — 2y +y =0,
b(z) = 1.

SRR 7° — 2r +1 =0, MG EM r =1, FILHEEN (Az + B)e,
W RN y = (Az + B)e® + o, Hi A, B TR

3. Solution. HXE% Ll E@ﬁrﬂ[ﬂ% 81 = (17 _3a 1) X (27 _4a 1) = (17 172)7 E:éi L2 H@ﬁﬁ@% S2 = (1a354)

\ z—3y+z2=0,
20 — 4y + z = —1
1 1 2
AT PGsisz BBV = [PQ- (s1 x s2)| = |1 -1 1| =2,
1 3 4

LV = h- sy x 8o, b hONFIEAY FIEOBEE, A= — = 2
‘81 X32| 2\/§

“l%

257
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2021-2022 2FAE RS

(—) (F) MBIk EHE

4. Solution. K¢ F(x —y,y — 2,2 — x) = 0 il &y, 15

F{ (dz — dy) + F3 (dy — dz2) + F4 (dz — dz) = 0,

f#45 dz =

F - Fy F—F
d dy.
- T oY

. Solution. ¥ F(z,y,2) = 2* +y* + 22 —4, G(x,y,2) = (x — 1) +y* — 1.

e o(F, Q) _ 2y 2z _ _
B o) p ey o], T Wl =m0
] SgE F(z,y,2) =0, \ P AL N w %
AT R4 T DAME—f 58 S R L B R R y = y(2), 2 = 2(2).
G(z,y,2)=0
F(x,y7z):12+y2+2274:0, . . .
TR PR ok, 15
Gx,y,2)=(x—1)2+y>-1=0
2x+2yj—z +223—; =0,
2x—1)+ Qy% =0.
dy 1-=z
dr — ’ dy d
mddr v ity V2 (1L ) = (Vao-1),
dz 1 dz dz / p
dr ~ =z

EFHEHEN V2 (-1 =0 (y= 1)+ (-1)- (= v2) =0, B V2z —2=0.

. VF = (22,2y,22), VG = (2(z — 1),2y4,0),

B A M LA 3 e = SVFle = (1,1,V3), ng = 5VGlp = (0,1,0),

i § ok

B P IERTRTIC) np < ne = |11 V2| = (—v2,0, 1)7

01 O

WOFHITEN —V2- (@ —1) = 0-(y— 1) +1-(z—Vv2) =0, Bl V2z—2=0.

Solution. ¥ P(x,y, z) MifE 2 ErEE—S,

2=+’
RIE LR A6
r+y+z=4

J Lagrange H3:, % L(w,y,2,\ 1) = 2” +y* + 22 + \a® +y° —

L
8—:2x+2)\x+u:0,
ox
0L
- =2+ 2 y+p =0,
dy
OL
—=2z-A =0,
0z : +u

L
g—)\fszryz z =0,
oL +y+ 4
— =2 z — e
P Yy

T, SKEEESF AL 2 + y° + 22 1R/ MH.

2)+plr4+y+z—4), N
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oL 9L oL
S oA D —)=0. Ex=—1. M=, =0
oL 1 —3=T+y
— =22 A+pu=2:4+1=0, 5 z=—=, HEAH 2 9
82 2 x_i_y:,

2

oL

=222 —2=0
’ = :]-a N = :727
Bz =y, ] O wm{x Y j{x Y

oL
O

PR AT S s e Y A (1,1, 2).

=2x+2—4=0

7. Solution.
BRI E s, H Dy = {(2,9)0 <2 <1,0<y <1-—2z}.
HT D T y #iddfR, By = osin (2% +3°) T = BETEL,
bk [ sin (a® +17) dody = 0. FRFHETT

D
1= //x2y2da:dy=4//x2y2dxdy —wty=1 Dy
D Dy

rz+y=1

1 1-z 4 [
:4/ m2daz/ dey:f/ 22(1—2)%de
0 0 3Jo
4 1

, 4 [t
:7/ (1750)2:17‘3d:17:7/ (z° — 22* +2°) da
3 Jo 3 Jo

_4(12 1y 1

S 3\6 5 4) 45
8. Solution.

By DS an P i 7.

AR A, IR y = 14+ V1 — 22 MR AR 7R r = 2sin 6, FTDA

5 2sin 0
1= //acydxdy:/ d9/ 73 cos 6 sin § dr
z 0
D

% 2sin 0 %
= / cososinoda/ r3dr:4/ cos 0 sin® 0 dO
s 0 s

4 4

L 2 g%
:4/ sin 9dsm9:§sm9

jus

4

2 1 7
_3<1_8)_12'

9. Solution. Xz # UK T,

I
|
(‘D‘
<

O 1
D rz—y=1
—r—y=1
-1
Y
2 y=1++1-122
D Y=
fffffffff (171)
O
xr
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10. Solution. FFRARFRCIR, HETH 2 = V22 + y2 ST IBRARIR T FR RN © = (Z >0), FrPA

27T cos
1_// dv—/ d9/ dgo/ ”’Sln‘od
z2+y + 22

cosy: 4 ].
=2 d dp=2 —F—d
71—\/0 SanD QO\/ pap = WA Slng@ 2 Cos2 o ®

:—77/0lr : d(cosp) = 7 - ! X=7T<\/§—1).

cos? cos |,

2 S8 (g 8 g), 1k 40 4))

1
du = der — —dy,

— 2 -2,
1. somtion. {7 2YY s, 9 v
v=a+2y dv=dz+ —dy
VY
g Ou  Ov Ou 1 Ov 1
Eﬂ/}\%iail’ o Wy oy Y
il w/N P

0z 0z Ou 0z Ov 0z Oz

9r 0u 9z ov 9r  ou o
0z 0z Ou 0z Ov 1 0z 1 0z

By ou By ov by yy ou vy ov

0%z 0 0%z Ou 0%z Ov 0%z Ou 0% Ov 0%z 0%z 0%z
axz—a( > G By 0 hvae 5t o B = o hudy T B
0%z 0 0z
a2 8( f 8u 8v>
1 1 82 ou 0%z Ov 1 0z 1 0%z Ou 0%z Ov
eV au \r(aufafm'ay)‘zmm*@<avau'ay+avz'ay)
1 dz 0z 1 /0% 0%z 0%z
~ 5 (o) 3 (5 o+ o)
0%z 0%z 10z
F)ﬂ)j\@_yﬁiy?_§8iy:
0%z 0%z 0%z 1 0z 0z 1 /0% 0%z 0%z
(aqﬁ”auaﬁavz)‘y{m'(au‘m)u(alﬂ‘%uaﬁava)}
L Loy
VY Ou Sy Ov
0%z 0%z 0%z 1 0z 0z 0%z 0%z 0%z 1 0z 0z
“o2 " auav+au2_2¢g'<au_au>_(au2_Zauau+az;2)+2¢gj'(au_au)
_ 4 0%z
Oudv’
A S D

Ox? oy 20y dudv
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12. Solution. 24 x — 0,y — 0 A, @ Iy) < z*/|yl, ﬁ'ﬁhmx VYl =
x +y

2.2
T DA 72 18 3 BT 460 hmiygzozﬂo,m, B f (2, y) FEIR AL IE
220 (22 +y?)?

X f(,0) = f(0,y) =0, BrPA f2(0,0) = £,(0,0) =0, HNILEREL f (2, y) T AL i 5 EATAE.

o
%%

i 1@ 9) = £(0,0) = £(0,0)x — £,(0,0)y _ . a?y?
m 2 2 o l-lr% 2 2\2"
530 Vet ty 530 (@2 +9?)
Yy=x2—0,y— 0,
2,2 4
1im%=hm%:1,
;11;/38 (x +y ) z—0 (2;10 ) 4
2 2
JIr DA Tlgno( N #0, WKL f(x,y) TEF AR 1.

y—0

13. Solution. VF|y; = (ay2 + 3ca?2?, 2axy + bz, 2cad 2 + by) (4a + 3c,4a — b,2b — 2¢),

|(1,2,—1) =

4(1*{):0, 0:4,
HAE R HI VF |0 //(1,0,0), FrPAS 20 —2¢=0, , i3 b= 16,
4a + 3¢ = 64 c=16.

14. Solution.

H R RS R 5 AR R 22 4 y® = 22, BUMXIR Q WEFR.
JHART
***************** z=2
Q
I= zdv = dz zdz dy e s 2 +y? =22
[roste 1 S A
:27r/1 22 dz o ,
2w 14n

B . $2+y2+2:4’ . 9
15. Solution. 4NE 7R, BT B4—z+2° =4z,
2?2+ P+ 2% =4z

i 2 = 180 2 = 4, FIIEAEREIN LN 2° + % = 3.
PP 2 + 37 + 2 = 4 F5ERiK 27 + 7 + 27 < 42 500 Q) Qo RS
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JHART
A(0,0,4)
1 4
Vo = // dv = dz // d.rdy+/ dz // dz dy 2yt (22 =4
Q2 0 224y2<4z—2z2 ! 224y2<4—=z
1 4 2 4=
:77/ (42—22)dz+77/ (4—2)dz
0 1
3\ |1 2\ [4
=T <2222> +(4zz) 77777777777777777 -
3 /1o 2/h
= 2 1 +(16—-8—-4+ ! N -
- 3 2 !
(5, 9)_3
S \3 2/ 6
47 3327 3Tm 27w 1%} 27
Vie .93 V=20 2 2 JARF — = =
i 3 2 3 5 6 T DAMAFR EE v " 37



CHAPTER 11

2020-2021 “#4ERARy (—) (F) iR

1 JARVHSE (/8 6 5y, 3L 60 41)

1. 3R zy’ —y = 2% cos x [EfF.

2. KGR Y — ay® = 0 WRAIIRAME y(0) =1, y'(0) = —2 (4R,

3R AL, 1,1), B(2,2,2), C(1,2,2), D(0,1,2) Hi{A ABCD AR

263
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4. BLREf A TSR SE 2 = yf (v.a%y), WRIRGTS 20y

. . . dw
5. Bw=atyz, 2= 4y’ whytz=4, Ro=1, y=1RTH — W0

6. R u=a"+2y* +32% 7 (1,1, 1) AWriiIG 2® + v + 2% = 3 (HNELTy 7 1 AL

1 1442
7. SB[ = / dy / F(2,y) dz (BT
0 1—y
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97 =[] o2y 30 drayds, Job QR &y + 2 = 1= ARTBT 2
Q

9. iT%:I:///\/xQ—I—yQ—i—ﬁdxdydz, Ho Q Billim 2 = V22 + 42 5 2 = 1 FriE g X .
)

10. SREETE 2 = /22 + y2 YT 22 = 22 FrE R TEAR S.

2 8 (B 8 4), 1k 40 4))

B f(o) RSN, LI B R f(2) = & — /0 @070 dt, Wk F(2).
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2

b

Z¢ = AYBER M, Sk S YT, RS0 s +y + 2 =1F

z
12. &S%HH%%L:{
y=0

17T

2422 -2 =6, .
13, B C {x s sk C R E] 2Oy ARFRTRE 3G .
dr +2y+ 2 =30

14 {8 T = // (yex + m) drzdy, Ho D REHOFL r=a (14 cosd) (a > 0) FHLHIX .
D

15 348 f(w,y) = /Tyl FE45 (0,0) AROHESEYE . i3 A7 e T B



CHAPTER 12

2020-2021 £AERAY (—) (F) BIPHHSHEHE

1 ARS8 (/8 6 4y, Ik 60 4))

1. Solution. LA v — ly =xzcosz,
A — B TR et o D7 R R E A A 25

y=e J(-3)d (C + / (wcosz)el (-3)d dx)

— 2 [C’Jr/(xcosxyldx} —x(CJr/cos;L'd:c) — 2(C +sinz)

X

=Czr+ zsinzx.

d
2. Solution. %y = p, WHFEEH o — op =0, SR, 15 5 —ade
2 d 1 .’L'Q
WA, 13 i2)=—f=/$dx:——|—(}'1,
p p 2
iy (0) = p(0) = 2 fLA LS, L =Cy, Fibhp= - =2
2 ’ 2+ 2+ 1

A /pd:z: =y = /7%4_1 dr = —2arctanz + Cs.
Fy0) =1 ALK, 5 Co=1, FroAf#l y = —2arctanz + 1.
3. Solution. A5 = (1,1,1), AC = (0,1,1), AD = (~1,0,1), #

_1
6

11
‘(A_éxﬁ) E’_f 0 1 1 :é.
0 1

4. Solution.
=y (fi+ f2-22y) =y (f1 +22yfa),

Zay = f1+2xyfo+y [22 fr2 + 22 (fo + yfor - 2°)] = f1 + dayfo + 2%y f12 + 22°Y faa.
5. Solution. #% F(z,y,2) = 2> +vy> — 2, G(z,y,2) =z +y+2—4.

267
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o(F,G 2y —1
6((y z)> ! = Qy+Dlaaz =3#0,
’ ((171’2)) ((1’172))
o F(x7y7z) = 07 e N 3w 3
FreATr AR 4H AT DAME—Hf € A HAT TR SR R B y = y(2), 2 = 2(2).
G(z,y,2) =0
F(]},y,Z):J)Q-i—yQ—Z:O, N N =
Jrkedd PR @ ok, 15
Gz,y,z)=xz+y+2—4=0
dy dz
dy dz
1+—+—=0.
* dx + dx 0
Frae=1, y=1RALK, 15 dym dzm , TS dﬁ
ARk d d d d d
w _ 2, %Y 2, 8F Y %E_
dgj—?xyz—i—a:z d:z:+xy dz 4+2daz dz 2
6. Solution. % F(z,y,2) = 2> +y> + 2> — 3, | VF = (2z,2y,2z),
NN 1

R Vu|(1,1,1) = (2‘%743/762)‘(1,1,1) = (2a476)a

BROA w7 (1,1,1) AR o + 2 + 2° = 3 USNEADT WA LS O = Vu-m = 4V,

7. Solution.

B DI A & s, i A y

1 1492
I= / dy/ f(z,y)dx
0 1—y

~ ] t@n sy [ s dsay
D1 Do

1 1 2 1
:/0 dz 1_ch(aﬁ,y)dy-i-/1 dm/mf(%y)dy-

8. Solution.
i LR -+ = S MRESTRIE, JUERY = ¢ i (1.3.7)
1 1
I:///(a:+2y+3z)dv:///mdv+2///ydv—|—3///zdv:(1—|—2+3)-ZV:1.
Q Q Q Q
=iyt v =u(l - v), 1w w0
y+z
7 S ”:my My =1 —w), s =1 —w) u(l-w) —w|| =’
z

VW uv uv

Z = uvw

w =
ytz
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FRA K3 Q FE wow PR REFIIERRNO<u <1, 0<v<1, 0<w<1, FPA

1 1 1
I= ///(Jc+2y+3z)dzdydz:/ du/ dv/ [u(1 —v) + 2uv(l — w) + 3uvw] u?v dw
Q 0 0 0
1 1 1 1 )
= 3 1 - - 1 _ 1
/Oudu/ovdv/0(+v+vw)dw 4/ (+v+)dv 1

HAIE SO RR, CMERREu=2+y+ 2z, FfiEFEMI Y+ 2 HEEMLH v,
WJEHE 2 HIEWIR R y + 2 BULLBI w, AR FREL LA AL

ﬁ%ﬁ—m:wﬁ1=/}%mm%;@PD%umﬁ%cmm(aawmﬁmz%%&ﬁW%
D
1 1
11 U= Ty
Solution. #L Y FE N 42 + 3y = 12, B 3% + V= 1, % %y ,
’U frd
3T+ 1Y
= 3u(l —v), 3(1 — -3
i B | | T
y = duv 4v 4u

1 1
I= //xzydxdy:/ du/ [Bu(l — v)]* - duv - 12udv
0 0
D

! ! 1 20 36
=432/0 u4du/ v(l—v)gdv=432-5-I:€.

9. Solution. FIERAtR{UH, HEIH = = /a7 + 2 MNGERASHI TR @ = T (= 2 0), iDL

27 s ﬁ )
I= ///\/x2+y2+22dxdydz:/ d9/ d(p/ p>sinpdp
0 0 0
Q

™ 1 s
E s ™ [T sing
:27r/ sm<pd<p/ pgdp:f/ dy
0 0 2 Jo coste
T[T 1 ™ 1 B
= - = ——d(cosp) = — - ———
2 /o cost (cos o) 2 3cosd

(2v2-1).

=T
o 6

Z = V$2+y2,

22 =9

10. Solution. BtS7 { , RS R 2% 4+ 9% =22, Bl (z — 1)? +942 =1,

T 2Oy il LI A D = {(z,y)|(x - 1)* +y* <1},
SR T B R BRI T D NI BTA

o //ds //\/“r % a;) dz dy
//\/ x2+y indemdy:\/EZ/ dz dy

= Vo
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2 L gy 8 4y, 1L 40 4y)
11. Solution. [HY f(x) RIESEEL, FLLc” — / Cw— ) f(0) dt AT, AT f(x) LTS,
0

AOTRBLRE, 18 ()=~ [ (0 ar FATR £/(0) w0,
BRI R TCOR S, 13 /" (@) = ¢ — f(2), B f"(2) + f(z) = ¢".
FUTTRE f(2) + f() = O BRFE R 2+ 1= 0, it r =

I LAFFIR 7 R fE R C cos z 4 Casin.

HF y =, A= 1 RRFUITRRHHEN, BATT R U BRI o = Ac”,
SR UOTRL, 246" =%, DA A = o

+1,

AR O B AR f(2) = C) cosz + Cosina + gei.
8 fn) = & = [ @ - 050 B =0, 1 7(0) =1
0

Eﬁﬁfﬁﬂzﬁ—ﬂfﬂﬂﬁ$éw:0,ﬁfﬂnzl

Ci + % =1, Ci = %,
1 £0) =1, £/(0) = 1 RAAFFUTBRIOERE , 15 P W .
02 + 5 = 1 02 - 5

1 1 1,
HIt f(z) = 5 cosw + isinx—k §e1,

12. Solution. Al MIEHEMT RN 2 =1 — 2% —y®, & F(z,y,2) =2 +y* + 2 — 1,

MVF:@@%J)QVFN@LD,%x:y:;
1 1 1 1
ﬁ/\ﬁ?@ﬂf?ﬁz:i, %%@$Eﬁ$§ﬁ$—§+y—§+2—§=0, B 22 + 2y + 22 = 3.

. 'I2 + 2y2 -z = 67 N =
13. Solution. HJIfEZysk 41 T, 3K |2| A
4o+ 2y + 2 =30

H] Lagrange Fe$ii:, % L(z,y, 2, A, u) = 22 + Ma? + 2y% — 2 — 6) + p(4x + 2y + 2z — 30),

L

8—22)\x+4u=0,

ox

oL

Dy +2u=0,

dy

oL

— =2z—A =0

0z : =0

oL
a:m2+2y2—z—6:0,
OL

— =4r4+2y+2-30=0.

o

L L
5‘7725‘7, B oy =8y, Fibhz =4y B XA = 0.
or Jy
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L 24+ 2y% =6,
% =92 =0, RALRLI {x Y . TR TCAR.
z 4z + 2y = 30

16y2 + 2% — 2z = 6, L Jy=-2,  Jy=1,
Witz =4y, ik , TS 5
16y + 2y 4+ 2 =30 z=12.

FLA AT IS 2Oy Y11 B B 1 e K {ELA 6.

oL
HA=0, NU87=4MZO,

14. Solution.
U BN . db R // ye® dedy = 0, FiLA
D

I= // (yez Ve yQ) dz dy r =a(l+ cosf)

D a
:2//\/:52+y2dxdy Dy

Dy o :

™ a(14-cos 0) 203 [T @ 2a
:2/ d9/ r2dr =2 [ (1+cos6)® do
0 0 3 Jo

2a° [ 2 3

= (1+ 3cosf + 3cos* 0 + cos’ §) db
0

2a% [T 2ra®

0

15. Solution. Ve > 0, HLd = v2e, MY Nz, )| = Va2 +y2 <dWf, B

2 2 5
o) — 10,00 = VI < 22 < LA
Bk lim /Jey] = 0= £(0,0), %K f(x,y) LEIR AL HESE.

y—0

3
1+ 3cos20) df = oma”.
(

—|—4a3/2 cos?6dh =
0

X f(2,0) = f(0,y) =0, FrPA f2(0,0) = f,(0,0) =0, PRILRREL f(x,y) FEI AL I XA TAE.
B

lim

=0 Va? +y? w0 | 22 4y

WMy=x2—0,y— 0H,

T O .| TR B
a0\ 22 +y? a0V 222 /2

R tim xz”“’f'yz £0, B F (2 ) FEFAE AL
y—0
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CHAPTER 13

2018-2019 “£4EA > (—) (F) Wik

1 RARHSE (Bg/hd 6 5y, 1k 60 5)

L REA TR vy + ()7 = 0 W AL y(0) = 1, 4/(0) = = HOEHAR.

2

2. iy = e" (Crsin2z + Cy cos 2x) AW REGTIRBT T FEREAE, KUtk I

3. B A = (3,-3,1) 545 B(3,-2,2) Wit AM = 34B, ki OM [y 4.

273
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1 y—2

-1 y+3 2-6
= =

1 2 5

4 HITES Ly T =Z;4SE%%L2:I

e LT

.2?y2

5. WHE T EAR im
TR—ERR A T+

HOTPLERE. EHORAEAESR B, R AP B .

6. PP R 2 + v + In(z +y) —3 = 0 WiaE, SKpiz =2,y = —1 LIRL AL

7. % p(u,v) BIESMWMSE, HHE e(cx —az,cy — bz) = 0 BRI 2 = 2(z,y). IEW: az, +bzy =c.
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2

2 2
8. It I :/ dy/ max {zy, 1} dz.
0 0

9. W I = //COS (2® +y°) dzdy, Hf D= {(z,y)|2* +y* < 4,]z| > |y|}.
D

10. ﬁ—ﬁ[:///\/mdmdydz, HR R VAl = = 0,2 = 4 - — y? FL
\%4

Lierd (/8 8 4y, 1k 40 4))

11, SRABIA TR v — 3y + 2y = & + %"
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12. SRERE u = 22 + y22 765 (1, -1, — 1) AbIEHEERT 22 + 292 + 327 = 6 FANEL 7 TR )5 1) 550

. )z +2y—3z=2,
13. SReEE v =2+ 3z #Eh 4 { R KE S H/IME.
2?4y =2

14. ﬁ?%ﬁﬁ\[:///ﬂdmdydz, Hp RV 2? + 92 + 2% < 22.
v

o
15. RS f(z,y) = { 22 +y2’ (z,y) # (0,0),
0’ (:Cay) = (0,0)

(1) UEW f(z, ) 7E (0,0) AERTHL;
(2) 3K f2y(0,0).



CHAPTER 14

2018-2019 =z

1 A5
1. Solution. %y =

It AT AR T A

FBr (—) OF) Wh%id2%

(Bp/Ivé 6 ), 1t 60 4))

dp _dp dy _ dp
My =-==—=.-"2=p
p, My dr dy dz dy

dp
w5+ 07 =0.
y

. d
BRp A0, ﬁiyﬁ +p=0, B ydp+ pdy = d(yp) = 0.

4 / ]- N . 4 1 N d
B, fhyp= O, 5 y(0) =1, ¢'(0) =p(0) = 5 AL, #C =3, Pitlyg. =

Bl ydy = - dw,

l\J\»—t

FFy0) =1RALNK, 5=

T
= —+ (..
2+ 2

, PrbARS y = va + 1.

PR,

N | = M‘@M

2. Solution. [y f#I B2 W AIEME TR MEN 1+ 20, FTDMSE RN 2 — 2r +5 =0,
I — B i REGF R RN v — 2y + 5y = 0.

———
3. Solution. % OM =

I AM — 3AB,

# OM = (3,0,4

(z,y,2), )rlljm:(a:f?),er&z 1), 1@ (0,1,1).

z—3=0, x =3,
FiASy+3=3, , 5 y=0,
z2—1=3 z=4.

4
)5 /ﬁ\ﬁﬁﬂ%%ﬁcosa:; cosB3 =0, cosy = .

4. Solution. E;Y L1 E@ﬁrﬂmﬁ 81 = (2, —173), L2 E@ﬁm@i Sg = (]. 2 5)

1 L1 B A(=

E 31X82:

1,2,4), £ Lo BN B(1,—3,6), Wl AB = ). it
2 -5 2

2 —1 3|=23+#0, AL 5 Ly AN4ty.

1 2 5

277
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5. Solution. [Xf

I’y2

lim =0,
(z,y)—(0,0) T+ Y
y=0
2 3_ )2 T _ 945 3
im Y i SO @20
(zy)—00) z+y a=0x+ (23 —x) 20 23
y=z°—x
. ay?
B lim —— RAELE.
z—0 x + Y
y—0
ZEMRRAEERE, e +y, By =2 — x BFHAN 0 AR IRIE.
. . 23y + zyt + 2?

PR AR lim LT T o

x—0 T + Y

y—0

3 4.2

Solution. 24 y = 0 K}, lim rytry +aty 0:

z—0 T+ Y

y—0
Ly=a"—z,

By +ayt +aly w0t ot p et g3 pa (et —a)t 1P 4 o(a?)
r—+vy B o - o ;

3 44 2
Sa=3 W lim YT ETY
(x,y)—(0,0) Tty

y=z°—x

x+y

—0

2y +ayt + 2
1, B lim T Y R
Yy

6. Solution. ¥ F(z,y) = 2> + 3> + In(z +y) — 3,

\ o Fp(2,-1) 27 + 5 wbob o, &
5 — A S B = — = — - = —— 2Ly ZE ok 28R —
MAAE R (2, —1) A PILRRER & 7,2 1) 37 + Tiy o 1 FrAiEL RN 5

. 4
HHEL TN y + 1 = g(x —2), 4z — 5y —13=0.
7. Solution. 5% ¢(cx — az, cy — bz) = 0 WX} = RKiws:, 15
pulc—azz) + ou(=bz;) = 0.

CPy
Phzg = ————.
JIrPA 2 T

IRt plex — az, cy — bz) = 0 PiLXt y SRKfw S, 15

Yu(—azy) + py(c — bzy) = 0.

V. P
VA 2y = .
c(a(pu + pr'U)
e +bzy=—""7--—"-=c
i az, + bz, on o C

8. Solution.
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BRI B 7. 0L y

I= //dxdy+//xyd:cdy
Dy Ds
24 2 2
:1—|—/ fdx—|—/ dx/ zy dy
1 x 1 1
2 2 x
2 1

=1+Inx

2

2
1 1
:1—|—2ln2+/ (2:10—) dr=1+2In2+ <m2—lnx>

9 O

2

2

' 3)

1 1 1 1
—1+2ln2+4—1—§1n2—§1n2—z+1n2.

9. Solution.

TR DRI AN B . DA
I=4 [ cos(2* +y?) dzdy
Z/

S 2
:4/ d0/ rcosr?dr
0 0
1 2

2

™
= —sin4.

=7 —sinr
2 0o 2

Sy=-—u

10. Solution. HIALALFRAAE, HWHITH 2 =4 — 2® — y® IFIRH 2 =4 — 7%, FibA

4—r? 27 2 4—r?
I= //dxdy/ rdz:/ d9/ rdr/ rdz
0 0 0 0
D
2, 2 45 15
=2 | r*d—r3)dr=2n(-r°—=r
0 3 5

2 Zifndl (lg/hal 8 4y, Ik 40 47)

11. Solution. F K 2 v — 3y + 2y = 0 KUEHIEHFEN N —3XA+2=0, fR5 A =1,2,
VAT IR REAIBAR R y = Cre® + Cpe™.
Sy BSRARARFF R €2 il > Xof 7 AR
SHF oy =, A =2 BFRBGEIFFEM, AT 85l yi = Axe®™,
FHAN Y — 3y + 2y = e*, 15 446> (1 + x) — 34e*"(1 + 2x) + 2Axe®” = &**,
g A=1, iy = ze™.
XHF g2 = €%, A =3 RRFFRBREAGFFEMR , FTART RN 5 = Be®”,
PHAA Y — 3y + 2y =3, 15 9Be>” — 9Be>” + 2Be3” = 37

2 1 * 1 3z
f#ts B =3, ﬁ%y2:§e3 .

‘ 1
P AT R IIEAR N y = Cre” + Coe® + ze™ + §e3””.

> 1287
o 15
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12. Solution. i% F(z,y,2) = 2% + 2y> + 322 — 6, W VF(1,-1,-1) = (2,4, —6),

. S SN 1
Pt DAMER T S NA LT [ B BRAL ) N no= \/ﬁ(l’ —2,-3).
PRI BRI v = 22 + 22 FE R (1, —1, —1) AWTHERTAT 2 + 2 + 32° = 6 MANEL Ty i 7 1 4L
ou 1 5v/14
877’1, = Vu(l, —1,—1) n = ﬁ(2,2, 1) . (1, —27—3) = —T
. T+ 2y —3z=2, § o
13. Solution. EJYEZyoRE 44 22y T, Ko+ 32 g RME.
o4y =
J Lagrange 4, # L(z,y, 2, p) =2 +32+ Az +2y — 32— 2) + p (2 +4* - 2), I
g—]; =1+A+2px=0
% =2 +2uy =0,
% =3-32=0,
a—izx+2y—3z—2=0,
g’ftjzx2+y2—2:0.
oL oL 0L
z x Y

oL .
fibhz =y, ﬁ/\@zxzﬂlz—?:& Br=y=18z=y=-1
oL . 1
Yr=y=1m, azx—i—?y—Bz—ZzO, ﬁ@ﬁ%zzg, Bz + 32 = 2;

oL 5

42y —32 =2,

ﬁt@i&u=x+3z%’£ﬂﬂéﬁ{ A AR 2, R ME 6.
Yy =2

14. Solution. FIERARFRAH:, BRI 22 + y? + 22 < 22 A[FR N r < 2cosp, LA

27 5 2cos
I= ///9{;2 drdydz = / d@/ singodap/ r2 12 sin” o cos? Adr
0 0 0
v

32 [ E
= — / cos? 6 d9/ sin® ¢ cos® ¢ dy
5 Jo 0

s

2 3% ;
— % -7r/ (0052g0 —1) cos” pd cos
0
_Bm(Los Lo o
T BT T

15. Solution.
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Jir DA B ) AR
- f(wy) = £(0,0) = f2(0,0)z — £,(0,0)y . zy’
lim = lim <
(z,)—(0,0) Va2 + 2 (z,9)—=(0,0) (2 4 y2)2
BN 0. K2
3 L (22 2y3
0< W | |z| IyISSIzI (z +y3) o,
(2 +y?)z| (22 +y?)2 (2 +y?)>
3
— . Yy
HY (z,y) = (0,0) B}, [2z] — 0, HIGEEHATF lim ———0e =0,
(z,y) — (0,0) i, |z| SEHE AR () (0.0) (2% + 52) 8
3

B (o) 5 0,0) JERTRE BDL | lim oo =0, fry) 46 (0,0) AT

y 1 f ’ _f 07 . 3
(2) BN f£:(0,y) = @)W ~ lim xiy
i DA

=Y,

1 fr(ovy) 7f7'(070) _1; Y
R .Y

=1
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CHAPTER 15

2017-2018 4R (—) (F) Wik

1 JARVHEE (/8 6 5y, 3L 60 51)

1R HEZL Ui Mo(1,2,0), B r:c—2y+2—-4=0, X5HZL L : xf — y; — ZI2
A, SRULE LM .

e )T YE 22 =6, \
2. SRilliZ Y TEA (1,1,2) ARGYI B, TR
z=x"+y

x2+y2+z2=a2, N
(a > 0) 43 3IHE Oy A 20 THi_F 15 B 2Ry 72
2 4 y2 =axr

3. SRasTE] i £k {

283
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1
4. E%ﬂz(x,y):/ et2‘m+y2—t’dt, Hpo<z+y? <1, K 2.
0

5. WJteE 2z = f(2,y) ﬁrzﬂ‘/@ﬁﬁ F(z+z,2y) =0, H f(z,y), F(s,t) WRA RN PR FE, fo I+
yfols —xfiFy #0, 3K é

1 1
6. EJ?I:/ dy/ 22 cos(xy) dz.
0 Yy

7. 5}‘2[://(295—1—33/—1)2 dedy, H¥ D :|z|+ |yl < 1.
D
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8. B fla,y) L, fla,y) = vy + //f(x,zn drdy, D Ry = 0,y = 2 Al = — 1 FEMIOKEL, K
D
flx,y).

y? =2z,

9. 3K I = ///(m2 +y?) du, Hor Q 2T £ { 8¢ = BERe — R TS e it i 5 -1 i

Q
z = 8 JT R MY X

z=0

10. ﬂ?]z///szv, HpQ:0<2<Va2—-22—-9y2, a>0.
Q

2 S8 (g 8 ), 1k 40 4))

ou  O%*u

1. Bfiu = f(esiny), o f(t) RATELEN B34, H £/(0) =5, [ n = (3:4) K 500 55

(0-,0).
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12, R LR 2% + 2y° — 22 = 88 LR, {HEREL f(z,y) = 32 +y* FEFAULAT 0 n = (3,4) BT )
S N

13. SRk y° = ax S 2 + y* = 2az(a > 0) FAEMEE—BL « $iXiE D mf S.

14. ﬂ%f=//\x2+y2—1|dmdy, Ho D BRI KIS |2 <2,y <2.
D

15. B IR L f(z,y) FEEARL (0,0) ARAFAE B i AL f22(0,0) Al £, (0,0). FIKTFIIRSEE 26, 0
RIEH, WA MHEN; WARRIER, W4 R

(1) fu(z,0) FESAL (0,0) AEKT @ 3#8E;
(2) ZJueR%L f(z, y) FEJRAT (0,0) AbTELE.



CHAPTER 16

2017-2018 224E B> (—) (F) WP H B HESR

1 AT (/8 6 4y, 3L 60 4))

1. Solution. i [ 5 I} A58 Q, Hi& Q2 +1t,142t,2+1).
PRI B2 T 4 T ) AT B
s=MoQ = (t+1,2t —1,£ +2).

MUEAT TR w0, BTA s 5w Bk E e = (1, -2,1) =, H
(t+1) =202t — 1) + (t+2) = 0.

7

Wit =2, s (242) AR 2

x—1 y—2

4

[CIEN|
lo| W

2. Solution. 4~

F(1'7y,2):1'2+y2+22—67 G(x,y,z):$2+y2—z.

il
VF(1,1,2) =2(1,1,2),  VG(1,1,2) = (2,2,-1).

i ZAE R (1,1, 2) bRy ) 1) &
=(1,1,2) x (2,2,—1) = —=5(1,—1,0).

z—y=0.

3. Solution. %75 8] fH £k 7E «Oy TH_LIIRE #h 4N
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P 2? +y? = ax, B +y° +2° =d® 15 2° = o — aw, FIAZARIINATE 20 10 LRSS IR

22 =ad® - ax,
(—a < z<a).

y =0, -
4. Solution. i' s =z +y?, B 0<s <175

S 1
z:/ etz(s—t)dH—/ e’ (t — s) dt.
0 s

s R 1 5
z$:/ et dt—/ et dt.
0 s

0
Zpy = Qesza—z = 4yel

Z:f(l‘,y),
Flx+zzy)=0

A

Xty K,

m+y2)2

5. Solution. H %15 FE2H

R = 2(2), y=y(2).
HREHBIINT 2 KT, 15
_,dz dy
1= f1a + f2$,
dx dx dy\

fiffs
dz Py + foFy

dz o Y yfoFs —afiFy

1 T
I :/ dx/ 22 cos(zy) dy.
0 0

6. Solution. THFVMKITF, 15

JIr LA
! 1 Y
I= / zsinz?dr = —— cosz?| = —(1 —cos1).
0 2 . 2
7. Solution.
HH 3 X R S e 4k B, 15
I://(4x2+9y2+1)dxdy Y
D 1
:13ﬂx2dxdy+ﬂdxdy ‘.’I?“F‘]/‘:l
D D

it Dy D AES— SIS, MD:0<e<1,0<y<l-uz, -1 0 o

H// dedy = 2. KL
D

1 1—x 1 19
1:52/ dx/ x2dy+2:52/ 2?(1—z)de+2=—.
0 0 0 3
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8. Solution.

%
A= [ ey doay,

D
)

W fx,y) = zy + A.

T2
A://:rydxdy+//Adzcdy

D D
1 x? 1 x?
:/ dx/ J;ydy+A/ dx/ dy
0 0 0 0
1 A

oty

%@A:%,ﬂ
1
flx,y) =y + 3

9. Solution. Jigk% fh i Ak 1
z = 5(1'2 + yQ)

0 QA 2Oy TP KB D« 2 + y? < 16. FR:ARARfC e, 15

I:///(x2+y2)dv
Q
2m 4 8
:/ dH/ rdr/ r*dz
0 0 372
4

:%/ (g T g 1024
0 2 3

oy, 1%

10. Solution. fhH& T4 Q Ky gk 22 + 42 + 22 < a?, 2> 0. 44 2
[ / 2 ds // dz dy
0 w24y?<a?—z2

@ 27@5
2/.2 2
=T — dz = .

2 S8 (g 8 ), 1k 40 4))

=< A}

11, Solution. [ n = (3,4), FroAKHR LT HIRA n° = £(3.4).

X
uy = f'(zsiny)siny, uy = f'(zsiny)z cosy,
T ou_ [lrsing)
w_ J\rsmy) g
B = 5 (3siny + 4x cos y).
A SEOE X, 15
Ju ou
2 >—(2,0) = 2—(0,0) 410
O | On In _ i 2O
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12. Solution, BFTR AN M(z,y), W Vf(z,y) = (62,2y), Hn° = %(3,4).
BRAL f (0, y) TEm M (2, y) #7510 n @77 [ E0CH

W ) = 1804 8y) = 2

4y).
I 9z + 4y)

PIAELIIR 2 + 2° — 22 = 88 N 3K 92 + 4y HIR K fH. #3% Lagrange si%L

L(z,y,\) = 9z + 4y + (2 4 2% — 22 — 88).

&

L;=942\x -2\ =0,
Ly, =4+4M\y =0,
Ly=a?42y?> — 22— 88 =0.

HATAS R AT 20 — 1) = 9y, ARAZRT BG40 5

M1(1072)7 M2(_8a_2)'

AT 1) S HEL, 15 M1 (10,2) MR AL

13. Solution.

X D il v* = ax FIE 2? + y? = 2ax B, BT s

y? = ax,

y? = 2ax — 2*
1%‘3‘5)\1\:'; (Oa 0)7 (aa CL), (U,, —Cl).
JIE KT

14. Solution.
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it Dy :a”+y* <1, Dy =D\ Dy, Hifgz,y) =2 +y° - 1.

oy
// g9(z,y) dxdy—i—// g(x,y)dzdy

// J;ydmdy—Q// (z,y)dx dy. N
D,
ﬁﬁ 2y =1
2 42
" o
D
H
27 1 T N
//g(w,y)dxdy=/ d9/(r2—1)rdr:—§- ol <2, lyl <2
e 0 0
FreA
I:@—l—w
3 .

15. Solution.

(1) IERA. B AR R T80 X,
dfgg(gc7 0)
dz

—IJCRRE AL TELE, FTLA fo(2,0) 75 2 = 0 Abi%ELE.
(2) RIEws. Bin
0, zy=0,
flz,y) = {

fo2(0,0) =

x=0

1, zy#0.
VABRBCAE LA (0, 0) ALARIELE. IFLRBIY f(2,0) = 0, FT0A fol2,0) = 0, JET fr(0,0) = 0;
RAUATHT fyy(0,0) = 0. PIBLEIEE f20(0,0) F £, (0,0) F4E, S (2, y) WARITEF A TESE
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CHAPTER 17

2016-2017 24> (—) (F) Wik

1 JARVHEE (/8 6 5y, 3L 60 51)

L BRI R Y+ a(2)y’ +b(@)y = f(z), f(z)#0H=AMME = 2,0 =%, ys =, RILF IR
W RBIIR A y(0) = 2,4/ (0) = 3 MUK,

. N N S N N
2. #y =y(z) FEXE |z| < 5 WEMA TR Y — W) =1, ylomo =0, y|omo =0, REFR.

3 M(2,-2,8) S Ly Tt = Y 2_z = L BRI L.

293
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rT+y—z2= ]-7 S SR 5 )
4. ik / s ORHEAER (1,1, 1) ARy Y147 FEAINE -1 J5 7
?+yt+22=3

0%z
Oxdy

5. &Z:f(xey)a ;E\:Efﬂfﬁg[ﬁjl\%':ﬁ’ fl(O)ZQa jz (071)'

- o O
6. WEREL f(u, v, w) H ZNIESMIE, 2 = fz,x +y,2y), RKIBGHTFHEL rrgy-

1 Vi,
7. ﬁ‘%lz/ dy/ e’ dz.
0 Yy
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8. WH_HB
I://(x3siny+(:v+y)2) dz dy,

D
He D :a® +y° <2y

0. RS T = ///nyZdedyda Forbt VS, I 2 = 0,2 = ay,y — 2,y — 1 FIL.

10. & ]:}‘I—///.T-I-Z dv, Hp Va2 +9y2 <2</2—a2—92.

2 RS (gl 8 4y, Ik 40 47)

o r+y,y—2z)=0, , A~ , . dz
11 55 fEd , Hop B f AAESN—s, H P —yf Fa#0, ﬂ?d—y
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12, FEREERTE 2 4+ 292 + 222 = 1 bFsR—0, RS f(x,y,2) = 2° + 9% — 2 FEEATE T n = (1, -2,3)
B 1) SRR

1
13, BERH f(2) WL F/(2) + 3f(2) + 22 / flatydt=e, Hf(0)=1, 5k f(x).

14, ﬁ‘%[z//\m—i—g—ﬂdxdg, Horp D RN D : 2?4 4% < 1.
D

15. % f(z,y) = V= ¥/v?, e fz,y) TEE (0,0) Ak



CHAPTER 18

2016-2017 #AEWBYY (—) (F) WhHRs%E%

1 JEATHLE (/8 6 43, Ik 60 4))

1.

Solution. [ e — z,e¢% — z BF R IR " + a(x)y + b(x)y = 0 FITHNLMETC KR

JIr LAJS o0 75 R ) S A
y=C1(e® —x) + Co(e>® —2) + .

¥ y(0) =2,4(0) =3 KA LK, 15 Cr=Co =1, BIKEFEHN

y:em+eBz_

. Solution. 4 p(z) =y, MEFFEHN p' =p* + 1,p|lso = 0.

o AR

dp d
T+p2
B arctanp = o + C, HAIIGFAIFS C =0, Fihp =/ (2) = tanz. TR, FHFHRA ylomo =0, 4
y(x) = —In(cos ), lz] < g
. Solution. 1 f5 M (2,-2,3) H5HZk L, | EAF I HFEH
(x—2)+2(y+2)=0.
;{%7‘ L1 E]’J?%ﬁ(ji%%xz —1+t,y=2+2t,224ﬁ/\¥ﬁﬁ$%, :_1 U\ﬁ'ﬁé&‘ﬁjﬂ P( 210a4)

PR LN M AR PR B, SOl
x+2 _ Y z—4

. Solution. %

F(I7y72):1’+y72717 G(I7y72)zx2+y2+22*3.

ny
VF=(1,1,-1), VG(1,1,1)=2(1,1,1).
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298 2016-2017 2EAEA)y (—) (F) B ZidSEER
CIEw GG
=(1,1,-1) x (1,1,1) = 2(1, —1,0).
BreAIZk H R
z—1 y—1 =z-1
1 -1 0
VRN
z—y=0.
5. Solution.
0z ,
% = eyf (xey)v
Jir PA )
T2 (0,y) = ¢S (0) = 2.
Fi A S ST
9%z d
920y —(0,1) = & (2¢Y) - = 2e.
6. Solution. it fi, fi; 7HIA f(u, v, w) KT i A8 B —Br T/ B e S
B
% = fi+ fa+yfs,
xr
Jir PA
02
3 = fio +xf13 + foo +xfo3 + f3 +yfaz + 2y faz
0
= fio +xfi3+ for + (x +y) foz + f3 + 2y f33.
7. Solution. S MK F, 15

I—/ dx/ dy—/ (x -2

At =a?, N

. Solution.

BT D XT y HxiFx, //x sinydzdy = 0, //medxdy =0.
PR G P AR A AR AR A5

I://(mQ—i-yQ)dxdy
D
™ 2sin 0
:/ d9/ r?
0 0

:4/ sin49d9:8/2 sin*0do = o
0 0 2
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9. Solution. it D 24 V 1 xOy T Ery#s%, W D HEZ v =0,y =,y = 1 F. Bk
zy
Iz//dxdy/ ry?2dz
5 0
= 1//x‘r’yﬁdzdy
4
D
_ 1/1 d /1 5 6d
1 o €L i ry ay
I S ST 1 /11y 1
=g ), @ e )dr= o (6_13> BT
10. Solution.
ittt ] aao—o. :
o v 2
FREAR PRI, 15
I:///zdv _
z=r
% D
27 1 V2—r2 PN m
2/ d9/ rdr/ zdz l
0 0 T :
1 , - |
:w/0(2727 )T‘dTZg. o . r
2 VRS (/v 8 4y, 3k 40 4))
11. Solution. t x, z HHZHE, FEHAMIX Yy KT, 15
dx dz
n(g ) re(i-g) -
dz , dz
5l ()
TR
dz [z —y)F1 — yFy]
dy Fy—yf'F,
12. Solution. BFFK 5k M(z,y,2), W VF(M) = (22,2y,~1), Hn® = \/%(1,—2,3).

PBREL f (2, y, 2) fERL M ARKTTT 1) o BT 1034800
of (M) 1

on V14

(2z — 4y — 3).

BIFEL T 2 + 29% + 222 = 1 F3RK 20 — 4y — 3 [ H. #41% Lagrange pR%k



2016-2017 Z24E BV (—) (1) T HIASHHE

13.

&

Ly, =2+2\x =0,
Ly=—-4+4\y =0,
L,=4)\z=0,
Ly=a>4+2y2+222-1=0.

o= —y,z=0 RALRIHE, 13
T=+—, Yy=F—, z=0.

FLR T ) S ROREL, TR SR R

Solution. % u = tx, N

:c/ol fltz)dt = /Ow f(u) du.

M A
f%w+aﬂm+2/’ﬂ@du:aw
0

BT 7 (o) A77E, PSR4
(@) +3f () +2f(x) = —e". *)
FRHE SRR 2 + 3r + 2 = 0 AR SR r = —2, =1, XPRFFuOr ARl
Y = Cre 2 4 Che ™.
WRHEN y* = Ave™, RATTRE ()G A= -1, FrPA
f(z) =Cre " + Cge " —ze™".
HE RIS f/(0) = =2, X f(0) =1, fRATG C1 =0,0o = 1. Hik

Fla) = (1—a)e.

14. Solution.
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15.

Mz +y=1KXID 5N
Dy =Dn{(z,y) |x+y >1} #l Do = D\ D;.

I:!gda—]é/gda
:QD//gda—é/gda. 1

2 -y =1

//gdUZ//(—l)dxdy:—ﬂ, - e

D
H
1 V1—z2
//gda:/ da?/ (x+y—1)dy
o 0 11—z
_5.
6 4
T A
[-?_;’_I
32
Solution.

(1) BF f(z,y) = Vo v/v? BRISEE, HAESTEAEL, FoA f(z,y) 16 (0,0) LbiELE.
(2) BN f(x,0) =0, FPA £2(0,0) = 0; [HH £,(0,0) = 0.
(3) bR

lim f(x,y)—f(O,O)—fI(O,O)x—fy(O,O)y _ lim \3/5%/??

(2.4)—(0,0) NEDEST (@) 0.0) /22 + 2
. YV 1 . =z ,
Ey=z, (x,y) = (0,0) K, 1 = — lim — NFFE, Frb ,y) 7E (0,0) AEASTHIA.
Figy =, (z,y) > (0,0) B, lim o~ aam AFEAE, FIPA fz,y) 72 (0,0) AEANHT 6L

(4) FIHI 0S80 E L, 15
0f(0,0) — lim f(pcosa, psina) _ WM.

on p—0+ p
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Part IV

Wy (B) (F) JOAEIA






CHAPTER 1

2024-2025 “AAEREy (B) (F) BIRE IR

1 IR (/a8 3 4y, JL 18 41)

LOBEL f(2,y,2) = 2 + v = 22 IS MHEATRER () .

A. BT B. i[5 4y i
C. XXy T D. B A

2. i (o) 6 0.0) i, B SV Lo o) e 0,08 ()
y—0

A, PR SR B. TP{Efm S8, EHAN
C. wlfL, f.(0,0) #0, f,(0,0) # 0 D. wff, f.(0,0)=0,f,(0,0)=0

3R I = ///2dv, Hor QO 2 = Va? +y? 510 2 = 1B, Ao BB
Q

27 2 1
I—/ d9/ pdp/ zdz, I—/ d9/ pdp/ zdz,
27 2w
(3)I:/ d0/ dz/ zdp, I—/ zdz/ d9/ pdp.
0 0 0

Hepibehrh () .

4 BRI anlz — 1)" fE w = 3 AR5 PRIL, U‘L&;&Z ' Er =34 ().
n=0
A AR B. RISl
C. Kt D. SUHEAHE

305



306 2024-2025 2HAERAYY (B) (F) A% R

5. BrRE Q(z,y) = % RN TF_EA-FE (v > 0) WA e B 2 C #0A

550 P(e,y) de + Q(a,y) dy = 0,

IR 2R P(2,y) PTHCH

(M)

2

T 1 x
A y—— B. - -
y3 y oy
1 1 1
C. z— = D. ———
y T oy

6. KTYBiA, TolaHEmmie () .

o) i 1
A, FHIETREL E wn, ZHG, W w, > —
n

n=1

B # 3wl g, WY (1), 13K
n=1

3
Il
—_

(=)™ (un > 0) FefFliess, W ZU% 5 Zu%_l e

k=1 k=1

@)
g
NE

3
Il
_

3

o
iy
WE

a2 e, MY S st
n=1

Il
—

2 s (a4 ), 3% 16 51)

7.8 S W BT 2 = Va — 22— 2(a> 0) | mu//(m+z)2d5= .

S

8. W u = Va2+y2+22, & Py(1,2,-2) WML L : v =ty = 22,2 = —2t* FRA, W w fE&
Po(1,2,—2) Abvih 4k L 1&ym b (¢ 3K0m) BommSssny .

1—x
9. % = arct m £2029(0) =
B f(w) = arctan -——, W fE(0)

10. #% f(z) = 2 — 1(0 < z < 7) JBIFHUHEEMEECH S(z) = % + Zan cosnz,—o0 < x < +oo , HH

n=1

2 [T 5
ay, = —/ f@)cosnzxdr,n=0,1,2,---, UllJS(—w) =
™ Jo 2

3 JEARVENE (8 T o), K 42 5))

1L S 2Oy LML €y = o — 1 Sy Bhless PR e, ki L: 5= =2 5
T S 97240 P, KT S 76 P AL vE LR,
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12, BREL f(u,v) BA ZriEsmedt, H df|(1’1) =3du+4dv, y= f(cosz,142?), K Tz

. . . 4 .
13. % flz,y) #8E, D:2®+y* <y, Hf(x,y)z\/1—x2—y2—;//f(x,y)dxdy, K flz,y).
D

14, SR 22 + y* = ay(a > 0) ATV 2 = 0 HEHER 2 = 2\/1‘2 +y? Z AR TE AR S

rdydz + (z 4+ 1)2dz dy

Var? +y? + 22

1S, FAEBRIT S ¢ 2 = —/T— 22 — 32 BUEM, ﬂ‘%%‘lz//

S

n?—n+1)
2TL

16 kg 3 U .
n=0



308 2024-2025 *HAEREVY (B) (F) MIAREIR

4 Zifndl (a7 r, 3k 14 51)

17. B4 f(uav)=y§(“$2+vy2)ds7 Hp ik L - 2 + 42 = u?, 3R fuo(1,1).
L

18. RIMWPITE 2 = 1+ 2 +y° B—IKYIFH, (58 Sy RIFAEE «* + y? = 22 BT R L Ak

PR/

5 UEWLE (B S ), 310 4))

19. B f(o) HIEMEELERE, MLk L: (z—a) + (y — a)* = a*(a > 0), Iy FIHEEIRFE . GEW]:

Y
%fo(y)dyf %dx > 27a’.

20 IS Y sin (m/n? + 1) RAFHISUN.

n=1



CHAPTER 2

2024-2025 “AAEAr (B) (OF) IRF IS HE R

1 ASEERS (g 3 4y, 1L 18 43)
1. Solution. B.
BRI 5 (E T
Py -2 =C.
MO =0 BPREHER: 24 C > 0 BB BT 24 C < 0 B RUHRUITE. B AR B2 i R .

2. Solution. D.
-1
i lim f(x,y)

x—0 .T2 2
y—0 + Yy

=21, 4 (z,y) — (0,0) i,

flz,y) — 1 =2(z* + %) + o(2® + 9?)

S £(0,0) =1, LA
f(ay)—f(o,())zo(m).

B f 7E (0,0) APk, HEMEETAE, Bk
f2(0,0) = £,(0,0) = 0.

3. Solution. A.
IR AR PR

WA A

HILIER 2 (2) fl (4) .
4. Solution. A.

RGBT @ = 3 A4S, B an2" ZPRIEH,

n=0

309



310 2024-2025 AEHAS (B) (F) BIRE XS HER

FERH an2™ — 0, ¥ {an2"} HH. TRFERE M, i

|an| <

27.
G o 1) A = B AL
> (=) = Y (-1)"an,
n=1 n=1
H
Z\a"\ §M22in < 0.
PR B x84,

5. Solution. C.

TEREE RIS y > 0 N, (LRI AZEG T

P, = Q..
LAl
T 1
. 1 1 1 JEUEN .
C\D%ﬁEP:jpw@PZEfgﬁwzoﬁ%mx,ﬂﬁc
6. Solution. D.
1 1 .
n n
-1 1 1 ..
AT BT, 1w = T WY = 30 s, (1) e = 3 e

1
er':j: C iﬁlﬁa %JTE{ Up = 57 ])_\”J Z(_l)n_lun %#Fq&ﬁiy

B = 30 o 5 Y e = Y o

AT DI, %Y a e, W

oo

D

n=1

(27
n

I =, 1
§27;(a”+n2> < o0,

R Y = Xt

2 B (e 4 ), 3% 16 51)

4
7. Solution.




2024-2025 SEAERBYY (B) (1) WIARF IS HEHE

GERSE 7S eIPA

//(x+z)2d5://(x2+2wz+z2)d5
S
//x +27%) //a; +y? +2?)
//dS

drat
=3
25
8. Solution. —.
olution o7
Vu= _B¥:2)
VarZ 4y + 22
PRI
1
Vu(Py) = §(1,2,—2).
2y
T =(1,4t,-8t%)|,_, = (1,4,-8), 7| =9.
JF AT 80
T 25
VulFPy) — = —.
W) =5
9. Solution. 0.
S FY x| < 11,
arctan = T_ arctan x.
14+ 4
x 1 o0 x ) 0 x2n+1
t = —dt = 1™t dt = -1 —
1M arctan /0 e nz_%/o( ) nZ:;)( )2n+1’

FH Taylor i@ H#LX} B AT
f(2024) (0) = 0.

10. Solution. g —1.

RIZBHONL [0, 7] LB A, FHAE 2 ISR, AN

BreA



2024-2025 FAEMA Sy (B) (F) WAZERSHER

3 HEAVEELE (/8 T 5y, 3k 42 4))

11. Solution. {4k C : y? = 2% — 1 %% y HEsE TR K

2?2+ 22—y =1
HE L5
z =0, y=1-—t, z =1.
N g s
2 —(1—-1)?=1,
it = 1 PRIAC A
P =(0,0,1).
&
F(.’L‘,y,Z) :.’L‘2+Z2 _y2 - ]-v
|
VF(P)=(0,0,2).
WOELITREN
T _ Yy _ zZ- 1
o 0 2
12. Solution. i df| ;) = 3du+4dv "I
fu(1,1) =3, fu(1,1) = 4.
e Ay :
Tl‘%: - :fu'(_SIHm)"_fv '21'7
dz
d%y dfu . df,
- = - 2 2f,.
02 07 sinz — f, cosx + xdx +2f,
f x = 0 LA BTG ,
d%y
— =—fu(,1)+2f,(1,1) = — =5.
| = D+ =348 =5
13. Solution. i

_ 4 .
C = Té/f(%y)dxdy

fag) = VI—P =P —C.

i

WIAE D EEUMERI ©, 1

4
C:f//\/l—xQ—deasdy—C’.
T
D

X5 D FEfRARAR T
0<6<m,

0 <r<sin.



2024-2025 SEAERBYY (B) (1) WIARF IS HEHE

PAL T
T sin 6
//\/l—xQ—dexdyz/ de V1—rZrdr
" 0 0
T sin 6
1 3
:—f/ (1—r2)2 do
3 /o 0
1 (7 T 4
= — - 0> —1) do = = — —.
3/0 (lcos 6"~ 1) 39
JIrPA
2 8
C= 3o
BES
2 8
=1—z2 224 2
flo) =VI-# - 24 >
14. Solution. [FFETH 22 + y? = ay TERARIR TN
r =asinf, 0<o<m.
FRm R 5 TR
ds =/r2+ (r")2df = adb.
I T 5 ) A
r .
z = — =sinb.
a
PR A T T RR
S:/ zds:a/ sin# df = 2a.
0 0
15. Solution. F2EI3kH 2 = —/1 — 22 — 92 EWiE Va2 +y2+22=1, AL
I://xdydz+(z+1)2dxdy.
s
LS Ha?+y? <1Lz=0HCFM, S=5US", N
1= #xdyder(z+1)2dxdy7//xdydz+(z+1)2dxdy
b s
= — /// (1+22+2)dxdydz—//dxdy
22 4y2422<1 S’
2<0
= -3 /// drdydz — 2 /// zdxdydz + // dx dy
22 4yP422<1 22 4yi422<1 224+42<1
2<0 2<0

0
= —277—2/ z-m(l—23)dz 47

-1

9 +7r+ m
= -2+ —-+T=—=.
2 2



314 2024-2025 2EAEAYy (B) (F) MIRFHASEER

16. Solution. 24 |z| < 1 i},

[e%) . %) . o . B 1 /7 z

T;)nz :1+7;nx _I(;:E) —x<1_m1) BT
e (Y [ ) (—wP2(ioa) (- a?)
D et =3 ntat = (Z; ) B [ﬂ—xﬁ}__ M-2¢ (-ap

n=0
(&3
o o
n—n+1) ) 2 2 2 22
E => (n*—n+1)z" =t -t ==
— o 1 27 9 3 27

4 Zpfnel (gl 75y, 3L 14 51)
17. Solution. [ L : 2% + y* = u® Z%fLhy
x =wucosb, y =usinf, 0<60 < 2m,
m ds =« db. I
flu,v) = /027r (u-u?cos® 0 + v - u? sin’ 0) udd = mu* + moud.

T A
Jun(u,v) = 3ru?,

LN}
fuv(1,1) = 3.

18. Solution. M HIZE £ (a,b, 1 + a® + b%) AEIHIFIE N 2a(z — a) +2b(y —b) — (z — 1 —a® —b?) =0, Ef
z=1—a*—b*+ 2ax + 2by.
BIRETE 2 + y° = 22 48 2Oy T _E A DI [
D:a?®+y? <22,2=0.

R/ TP ety i TS Y T VA S UL S v T T BN K7 T s A 2 AT B M O 2 S

1+x2+y2
V(a,b) :// da:dy/ dz,
1—a2—b2+2az+2by
D
// :v + 92 dxdy—2a//xdxdy—2b//ydxdy+7r(a2+b2).

D D

D
ﬁme%bﬁum,%uiQmwwﬁgymwm

]



2024-2025 SEAERBYY (B) (1) WIARF IS HEHE

[
Via,b) = // (z° +y?) dzdy — 2ar + 7(a® + b?)

2cos 6
:/ d9/ r3dr — 2am 4 7(a® 4 b?)
%

™

= 8/ cos* 0 df — 2ar + m(a® + b?)
0

23771-—2&774-7(( +0*) =7 |(a—1)*+b* +

i%%a:lﬂbzoﬁ,Wm@ﬁﬁ%$ﬁﬁm:g~
LIS (1,0,2), HPRHFEHN 2 =20 +0-y+1—1-0, B

z = 2x.
5 UEWLE (g S 4y, 1k 10 4)
19. Proof. i
__Yy o) = 2
P(z,y) @)’ Qz,y) =z f(y)

i Green A3,

ferwan-Lar= [ @ -r)wa= [ (10+ 55

Hol D BB (v — a)2 + (y — a)® < a2,

B T F 2 y = o AR
[ 1wrazay = [[ sz dcay.
D D

zf(y) dy——dx— ! dz dy
A [ (0 725
/( f2>M®
22//(1:5 dy = 27a®.

o =Vn?2+1—n= L

nZ+1+n

Pt A

20. Proof. %

ol

1
2

sin (’/T\/ n? + 1) = sin(nm + way,) = (—1)" sin(may,).

ESh]
1

Qy ~ —
2n’



2024-2025 ZEAERBUY (B) (1) WIAZ IS HE R

FirbA

. 71'
sin(may,) ~ o

TRAEMALR G RAGELAGY, i
FH—IIM, an ORGP, HBTE,

MM man = e < =, Bt sin(ma,) QAR HETE.
n?+1+n 2
A Leibniz J 51055, 5L
(=1)"sin(ra,)
n=1

Wesl. BORPIAA L



CHAPTER 3

2023-2024 “£AEHALY (—) (F) WA

1 AN (/8 3 5y, 3L 18 41)

L BAIAS Lo 1=y =2 %nLQ:x:yBil: 2;2, MRS ELEY () .
A HIE B. T4
C. E& D. =

2. WHRHL F(z,y,2) = vy — zIny + ™ — LAERL P(0, 1, 1) PR TR F(z,y,2) = 0, WITFHIBEIAEE 5
e ().

A. FAES P AR B. % _
Z\p
o __ 0| _1
C. % . = -2 D. ay . =3
1D, (=1, 1), (=1, —1) HTEM IR, Di & D 16— S sy,

3. & D g x0y P LA (1

//(xy%—cosa:siny) do
D
A. 2//cosxsinyd0 B. 2//:cyd0

D,

C ).

D,
C. //(xy + cosz siny) do D. 0
D,

o0

4. BHIEE f(x) = 1 —2(0 < z < m), S(x) = ansinnx(—oo<x<oo), Hr b, =

n=1
2 T
—/ f@)sinnxdz(n=1,2,...), UI\US<—I> = ) .
™ 0 2
™ m
A ———1 B. ——+1
2 2+
™ T
C. — -1 D. —+1
2 2+

317
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5. T Bk 2 + 2 + 22 =4 5 o +y+ 2 = 0 UKL, lﬂujﬁ(ymz)ds:( ) .
N

A, 7 B. 27

C. —«7 D. 0
6. RTHEIE, THaEHERRZ ( ) .
A Y w i WS a2 it

n=1 n=1
00

B # >l s, WY, sk

n=1 n=1

C. %Z Un, + vp) WL, LUZun'ﬁZvn%‘MﬁZ@Z

n=1 n=1

D #Y a2 ek, muz"‘”' e

n=1

8

2 hinsd (gt 4 5y, 1L 16 4))

2 2
7. % S KR 2% + v + 22 = R*(R > 0), D"J#( +3+4)ds_ )

2= 2 + y27 . NI
202 + 2y — 22 =0

9. Bt {2 + 209%, ax®y? — y* PN} HEREAS 2Oy PRI B u(z,y) IBEEE, Wa=_ .

10, %Mzz ,2n RN 77 E o

3 EARVRGE (fg/E 7 4y, Ik 42 4p)
1. — P2t B(1,2,3) H5E s = (6,6,7) P47, KA A(3,4,2) HIL LM d
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0%z

12. &z = (x2+y2>e7arctan%’ kde, 22 '
90y | o 1)

13*@%&%1:/@%wwwmwmmw@,ﬁ*ﬁm@%Lﬁwﬁmﬁﬁ%y:mm,maomm
|y A(ﬂ',O). g

14. SR 22 = 2 + y° Tl 2 = /22 + y2 BTSSR Q B V.

15, % S 2 LRI = = /1 — 22 — 42 ST = = /2% + y? FEAOPITEOSMI, cosa, cosf, cosy 2
S SNELIOT A, Sk

I= #[(IS + 2%) cosa + (y* + 2%) cos B + (2° + y?) cos]dS.
S

1
(4—=)*’

16. ¥ f(z) = ¥t f(x) BIFRET © REGR, Ik £29(0).



320 2023-2024 2EAERAYVY (—) (F) WIRFRK

4 Zifndl (a7 r, 3k 14 51)

17. B A u = -

VR
u 7E Po AbUyHh 2k L iy d)m i) (¢ 3§ KM J51m) 177 544 % , HKERE u FE Po(1,2, -2) Ak
Py

KRR,

, SHIHE Lo =ty =267, 2 = —2t4, Py(1,2,-2) Nihk L Eig—u, ok

18. BaR gL f(z,y) WA df (2,y) = 20z + by) do + (2by + ax)dy (a,d REH) , H £(0,0) = -3,
fo(1,1) =3, KAl (=1, —1) BIHZ f(z,y) = 0 AT E I SR fE.

5 uEWhE Gg/hvé 5 4y, 3610 43)

19. % D ={(z,y) | 0<2<1,0<y <1}, {EAH: 1§//(cosy2+sinx2)dxdy§2.
D

: (=" : -
20, Ban = — (93, S an B
o n+ (—1)"( : ,;2 i



CHAPTER 4

2023-2024 “£AERAY (—) (F) HIRFHS S

1 AN (/8 3 5y, 3L 18 41)

1. Solution. A.

B L1 5 Ly AFAT. EA RS

Ly : (z,y,2) = (—-1,0,1) + (1, 1, 2), Ly: (z,y,2) = (0,-1,2) + s(1, 3,3)

f— 1’
s { . FATTE LT A (1,2,5).
t

2. Solution. C.

1 P(0,1,1) 4k,

)
oz F,
WOET C iy —2 iR
3. Solution. A.
e, HHZ y = - F=ABXE D 534 Ds #l Ds,
D) b X P T 2R
. . )
// (zy + cosxsiny) do = // (zy + cosxsiny) do (—1.1) 1)
D Do N
\\DQ D1
+ //(nyrcosxsiny) do
5 Ds— T
3 \\
= //cosmsinyda
Do (-1,-1) y=-°
:2//cosxsinydo.
Dy

321
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4. Solution. C.
ZIESZPEFRERE f(2) =1 — 2 (0 <2 <) WaFiEd. B

s(5)-(®)--0-D -5

5. Solution. D.
FH A8 400 B AT A

%xds:ﬁyds:ﬁzds
r r r

yg(y+22)ds=y§(x+y+z)ds:o.

r

Fi A

6. Solution. D.
—1)" 1 .
AT A, 0w, = LY b, 2 = L Yl el

AT B A, B, =, WY ud = 3 sk, 1w R

n

er':j: C iﬁIﬁa %JTE{ Up = (_l)n; Up = (_1)n—1’ ])_\”J Z(un +Un) =0 [-[&ﬁ/@, 1@ Zun Ej Zvn i@ﬁﬁ&v
B =3 o 9 Y w1 = 3 G

AT DI, Y an W,

ﬁﬁz% e 8

2 Bintd (g 45, 3616 5))

1 4
7. Solution. TR .

EERSEZS I pA

#mzdS:#deS:#de:é#(wz—kyQ—kzz)dS.

S S S S

XK b 2® +y® + 27 = R?, 0 |S| = 47 R, FRA

4
#ﬁdS:Mf .

S

// x2+y2+22 ds — 1+1+1 47TR4_137rR4
2 3 4 \2 3 4) 3 9 °

ST}

8. Solution. z —y = 0.
A Flx,y,2) =2 +y* — 2, G(w,y,2) =222 +2y* — 22, W il T A0 25 1 i ] BBy

VF = (2z,2y,—1), VG = (4z,4y, —22).
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E PO(]-v ]-a 2) ﬁ@]%éé‘]ﬁm rﬂiﬁwﬁyﬂ §=VF xVG= (27 23 71) X 4(1’ ]-7 71) = 4(717 717 O)a
PR T A
z—y=0.
9. Solution. 3.
it P =24 22y%, Q=az®y’ — >, W gradu(z,y) = {P,Q} HMNTF du=Pdx+Qdy, FrLA

0 ) ) 0
a7J($2()25 + 2xy‘3) _ %(a:ﬂgf . y2024),
A1
6zy* = 2axy>.
HI a = 3.
22
10. Solution. ze™ 2.
> _1 n o0 1 2\ N L2
Z (-1) p2ntl :IZ* <x> -
nlan n! 2
n=0 n=0

3 HEAVEEE (/8T 5y, 3k 42 4))

11. Solution. 114

BA=(2,2,-1), |s|=+62+62+72 =121 = 11.

]S B R BE B A
—_—
[BAxs| ](2,2,-1) x (6,6,7)]
= 5 =
|s| 11
~l4(1,-1,0)] 202
B 11 o1
12. Solution. HHExCTEN,
% — e~ arctan% + (1'2 + y2) e™ arctan% . _% _ (2$ _ y)e* arctan%
B ol ,
0z « e % -
hdad :2ye7arctang 4 $2+y2 efarctang . Yy _ 2y+l’ efa.rctang.
oy ( ) 1+ z% ( )
Pl T 5 5
z z x
ds = g du+ 5o dy = e "y [(22 — y) dz + (2y + x) dy] .
= 02
EE zm(x,y) _ (21, . y)e—arctan v Ef%l] zz((),y) =—y- efarctanO =—y, F)ﬂ/\j\ 7’2 = 1.
0xdy (0,1)

13. Solution. 1%
P =y? —cosy, Q = zsiny.

FFihek L S5 m%B AO Wbl 2k, FBIXIRIC A D. i Green A3,

§£L+A0Pd“Qdy é/(Qm — P,)dzdy.
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iS5
Qr — Py =siny — (2y +siny) = —2y,

0
I:2//ydxdy—/ (=1)d=
D s
:2/ dx/ ydy — =«
0 0

:2/ sinzxdx—wz—z.
0 2

54

14. Solution. B3/ 2z =22 + 9?2 H 2= Va2 + 42, fH2=0580 2z = 2,

FTA Q 7E zOy il LRSS A D - 2 +y° <4,
L DB A B, AR AR AR AU,

r =V
V= //dar;dy/2 dz
» el
o 2 2
:/ d9/ (r—r)rdr
0 0 2 0 v

4
3

15. Solution. i S FirH B Xk Q. H Gauss A=,

I= #[(mg +2%) cosa + (y* + 2%) cos B+ (2* + y?) cos]dS
s
= # (z‘3 + 22) dydz + (ys + :172) dzdz + (23 + yz) dzx dy
S

= /// (327 + 3y° + 327 dw dy dz.
Q

FABRARBRAC R, , ) )
1:3/ d9/4sing0d<p/ rdr
0 0 0
I 3(2—2
:(Zr/()4sin@d¢:(357r(1—0051):( 5\[)7T.

16. Solution. [

1
n=0
Gt=T, TR, #
1 oo
TR TODLEE (1) i<
n=0
A 1t
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JIr A
o

1e(0) = 255

4 Zifndl (a7 5r, 3k 14 51)

17. Selution. f5 Py(1,2, —2) Xt S%t = 1. fh<k L ¥R
1

T =(1,4,-8), T 9(1,47 -8).
i
Vu= ( y2 + 22 B Ty B xrz )
@l @ap )l @y )]
TE Po 4b

8 2 2
VU(PO) = (27) _2777 27) .
R Y) 5 18] 00 75 1) 580K
Ju

ol

8 2 2\ 1 16
=Vu(Py) o=, — e, ) 2 (1,4,-8) = —
. Vu(Po) - o (27’ 27 27) g4 =8 =33

IR AR
|[Vu(Py)| = i\/82 +22422= %.

27

18. Solution. Hy Ui

fz = 2az + by, fy =2by + ax.
ﬂ‘jfwy:fyxa ﬁ&a:b X
fo(1,1) =2a+b =3,
flibha=b=1. T
df = 2z +y)de + (v +2y) dy = d(2® + 2y +y°),
JtH £(0,0) = =315
flz,y) = 2% + 2y +y* - 3.
ek f(x,y) =0 Rl
2 +ay+y? =3
FEMIZR f(2,y) = 0 FARH—2 (2,y), W (=1, —1) BZAMIEE N d = /(z + 1)2 + (y + 1)%
JH Lagrange Fe$ik, % F(a,y,A) = (z +1)° + (y + 1)* + A@? +ay +y* = 3), %

2—5:2(x+1)+)\(2x+y):0,
oF

9 (y +1) + Az +2y) =0,
OF _ 2 _oa_
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5 UEWLE (B S 4y, 1610 4))

19. Proof. f#t¥esiFrm:,
// cosy?dzdy = // cos z2 dz dy.

D D
ik ’ ﬂ
( 2 ¢ sing?)dzdy =[] ( 2+'2)dd:\/§ . 2. ™ 4y dy.
[/cosy sinz?) dx dy Z/cosx sinz”) dz dy é/sm(z 4) xdy
M0 <z <1H,
e CEED
JIr A
//\[ —da:dy // 2sm 7: —I— da:dy<//\[ 1dz dy,
//cosy +sm1 dxdy<\f
20. Proof. a,, = n(:rl()nl)” = (?/:lﬁ)n [1—&- (_;)n}é’

FI A Taylor Az (1+2)¢ =1+ az + o(z),
_ =" 1 (=" 1
o= - S (0)
_ =yt 1 1
R 2m“<nﬁ>'




CHAPTER 5

2022-2023 ZEAEHALY (—) (F) WA

1 ANUEPEE g/ 3 51, 3k 18 51)
L fess B AR, TRz = VR L ().

A Rk B.
C. Heim D. B T

2. Bz = fla,y) il (L) A f:(1,1) = f,(L1) =1, Wk () .
Ao lim f(x,y) F77E

y—1

B. dz‘(l,l) =dz + dy

C. lim f(x,1) & lim f(1,y) #6772
z—1 y—1

D. f(z,y) T4 (L, 1) #5971 n = {cos 6, sin0} {177 11 FHAFHE

3. WAL 2 = [, y) RN dz = 2zdz + 3ydy, WL (0,0) () .
A R f(z,y) WIESE S B. A& f(z,y) BEES
C. 22 f(z,y) BIMKAES D. 2 f(z,y) BIWR/IME S,

4. B QZMHER 2 = /2? + y? FFAT 2 = 1T =5 ) X HI—// f(Va?+y? + 2)dedydz b
AR R TR, TAESREmAE () .

A. 1—277/ rdr/ r2—|—z

B. I—27r/ rdr/ r2+z
I=2rm /dT/ Vr? + 2)d
=27 /dz/ 7‘2—1—2

327
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5. % S B FPERE 22 + 2 4+ 22 = R* (2 > 0,R > 0), abc#0, }ﬂU//(ax+by+cz)dSz ( ) .
S

1
A. cnR? B. ZC?TRS
C. crR? D. (a+b+c)nR?

6. FHIMMF, EREE () .
Ao Fan <by < Y an 5 e B, WD by sk
n=1 n=1 n=1

a

B. FIEMZH D an W =5 <1, WY a, oSk

n=1 n=1

C. # lim =1, WY u, 5> v, MG

Nn—00 Up,

ok

n=1 n=1

D 5 an e, muz(‘%“n s
n=1 n=1

2 A (a4 ), 3% 16 51)

2 2 2
+y + 2 =1,
Y ,mU9§<x2+2y2+3z)ds=7-
r

7. WHHET :
z+y+z2=0

8. z=x+3y+In(1 + 2% +9?) 74 (0,0,0) B EHE TR

9. Wu=Invz2+y2+22, N div(gradu)‘ = .

(1,-1,2)

z, —1w<x<0,
10. & f(z) =41, 2=0, o BF f () RIFIDA 27 Sy R B s, W f () R e L B A

2¢, O<z<m

BRAE © = —3m AbA(EH :

3 FEAVSNE (8 T o), K 42 5))

» -1 -2 -2 R o
UL skidsli P(2,1,3) L L = = = = S5 MO PE R, IRV L 3.




2022-2023 ARy (—) (F) HIAR%

8%z
@) " Oydzx

12. i&z:e_xsing, P %
T dy

(2,m)

13. SRl 2 = oy WATERFLR «° + v = 1 IR S.

2

rz=0

9 2
— =1, , . S
14. 3R T = ///szxdydz, Hp Qi {y e B¢ = e — A B T2 B i P LB SZ AR
Q

2?2 +y)dydz + zdady

15. '[XSEJ::':}*EZ— R2*£E2*y (R>0) ES(J:TFU ik[—// \/m

2n+1

16. SKAHEL Z ™ AR AR S ().
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4 EROVE (BT 5y, I 14 5)

17. % L £ 20y i FAEEIORI IS, f(x) BA BRSNS, B £0) =4, £/(0) = 3, MY
/ (—ze” + f"(x))ydz + f(z)dy SBETE, K f(2).
L

18. 3K f(x,y) = 2® — y? + 2 FEMRIER D = {(,y) | 42% + ® < 4} R A /IMA.

5 UEWLE (B 5 ), 3k 10 4))

19. & f(x) e &a/f )iz = A, GER: /dx/f Yy = 5 A

20. BRI {an} WL a1 =1, 2an41 = an + Va2 + un, HFu, >0, {an} A ER, D) u, 1L

n=1



CHAPTER 6

2022-2023 2AEHAYY (—) (F) MAS RS EE

1 i gegst (g 3 4y, 1k 18 4y)
1. Solution. D.

itz =2 +y? - LEMT

22y —22=1,2>0,
FR SR L 2E
2. Solution. C.
2 TCHRHUR P T IR SESE, & d2 = fuda + f,dy (RSN B,
(RS LR R AR AL 27 1 0 1) SR AE.
AT CHI, f(o,1) o H—TCHEL, 1 fo(1, 1) FEAEAI%—TCHEHE « = 1ANATS:, IMARIESE,
) Jim (1) = FL1) F5AE5 IR lim £ (1,y) G176
3. Solution. D.

m@ﬂﬂ@_dG¥+;ﬁ,%u2_ﬁ+gﬁ+c,a%ﬂawiﬁﬁaunﬁﬂﬁ,ﬂ

12(0.0) = 2] ) = 0. ,(0,0) = 3y 5 ) =0,
BIUALE (0,0) JHE. X f2n(0.0) =2, fy(0,0) =3, f2(0,0) =0, Fih
Fax(0,0)(0.0) = 12,(0.0) = 6 > 0.
AL (0,0) SEHR/MEL.

4. Solution. B.
FH A AR AR A f

xr=rcosf, y=rsinf, z=z,

i
2 1 1
I:/ dH/ rdr/ F(Wr2+2)dz.
0 0 T
3

31
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5. Solution. C.
FEROE IR

ﬁjz//(az+by+cz)d5:c//zds.
S S

FERAEARCHE, dS = R?sinpdedd, HiL
27 5
c//zdS:c/ d9/ Rcos pR? sinp dy
0 0
s

z
= C7TR3/ sin2p dp
0

0032@%
—cnR3 | —
x| -2 }

Z/de:Z/de:O,

= cnR®.
6. Solution. A.
XA GRS, MRIECHRMT an < by <cny FIHI0 < by —an < ¢ — .
B Up =by = A, Vp = Cop = Gy, Wvp > uy > 0 B IEIRGEL I
BN Y an A e UCEL, TRTHZELEL DY vn = (en — an) HAASKILSL,
B IE G B FI B, BT ) o 8, FTRA D un 8L
by =t + an, WY un FY an ERRUCSGEL, FLAEMIIFIZEL D by LRI

o0
R BT, 4 a, =~ @A =1 B g, &
n an n+1 ot
- 1 ) . 1
C%Iﬁ/\n,( D" n:( —, 1 R | 1 =1

103w el Y v Kl

ne1 n=1
WS o, 1y S -2y

n=1 n=1

n

—_

(-1

~—

HF DT, 4 an =

9

2 B8 (g 4 5y, 316 4))
7. Solution. 27.
BRI Z T B0 Frte:, Bt

ygx ds—%y ds—ygz ds,
}Iﬁxds—%yds—%zds—o

?ﬁ(af—|—2y2+32)ds:%(LEQ—i—yQ+22)d5+¢(x+y+z)d5:2ﬂ.
r r r

NID)
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8. Solution. x + 3y — z = 0.
B z=x+3y+In(14 2% +¢%) 15

2z 2y

=14+ — =3+ - —F—.
SR e A S s S

(5]
2(0,0) =1,  2,(0,0) =3.

rz+3y—z=0.

1
9. Solution. 5

1
u=Inyx?2+y2+22= iln(x2+y2+z2).

T Y z
radu = )
it gt = ()
2 2 2 2 2 2 2 2 2
. — — — 1
div(gradu) — Yy +zt—x n e+ 2z =y n 7ty z7

(2 +y2+22)2  (22+y2+22)2 (22492 +22)2 224y 422

1 1
Au=—— ==
1+1+4 6
10. Solution. g
[ A
—3r=-r=7 (mod 27),

F4#; Dirichlet Y5840 E B v A1

fE) + i) 2w (om) o«
2 2 2"

3 JARUENE (8 T 5, 3K 42 5))

11. Solution. 5 H %

S(—3m) =

x—1 y—2 2z-2
2 1 0 -1
e FL AP A R AT E (2,1, 1), 588 P(2,1,3) BFi s

L12

2z —2)+(y—1)— (2 —3) =0,

2r+y—2—-2=0.

r=2t+1, y=t+2, z=—-t+2
RAZ IR, WGt =0, #aH (1,2,2).
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12. Solution. 253K

Pt bA

T @ SRS, WIS

TE (2, m) 4b, sing =1, cos ~ =0, #ik

2
zyz(2,7r) = @
13. Solution. [ mF>
S = // mdx dy.
z2+92<1
Zr =Y, Zy =T
Jir PA
S = / VIt 12 dedy.
r24+y2<1
AR AR R

1
2
S=27T/ r\/1+r2dr:§(2\/§—1).
0

14. Solution. %% z #jiElt 5 IE-2 M ERIA
XHEE 2, #H 2R

51T}

I = ///z2dxdydz

Q

V2
= / 22dz // dz dy
,\/i )

x?y?<1-—%-
V2 2
2
:77/ 22(1—Z)dz:8 7T.
) 2 15
15. Solution. [FEk z = /R2 — 22 — 32 WL Va2 +12 +22 =R, HIL

1
I= E//(x2+y) dydz + zdx dy.
S
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=

LS Ha?l+ 2 <R2Zz=08UFM, S=SuUs’, N

I:% (# (z® +y) dydz+zd:cdy—//($2+y) dydz+zd:cdy)

b s
1
=% /// (2z 4 1)dx dydz
22 4y? 422 <R?
220
1 2r R?
=5 drdydz = ™
224y +22<R?
z>0

2 1
16. Solution. 4 y = 22, MIZLCiL Z Iy,
JH AR5
. |ansa 2n+3 n!
lim = lim o
n—oo | ap n—oo (n+ 1) 2n+1
2n+3

lim — =0,
WK T y SRR N Ry = +oo, KT o MIEREREM A Ry = oo, BISUECA (—oo, +00).
TR ATREL S(x).

o0

S(x):ZIQHn—:-len_ Z:l 271+Z .
Hor
0o 0o on O (42 k
> =2 (nx— DY ( k') =g,
n=1 =1 k=0
> 22n B o (xZ)n e
; ! _7; o l=et -1
JIr A

it (fg/)vd 7 4y, 1t 14 43)
17. Solution. ¢,
P(LL', y) = (_wex + f//(l'))/y, Q(l’, y) = f(LL‘)
M &R S ET XS Py = Q,, Bl

—ze” + f"(z) = f'(x).

T

" (x) = f'(x) = xe”.
RS R A R RRFE AR N 1® —r =0, HARK r=0Fr =1,
ISR T RRRE RN y = C1 + Cae™.



336 2022-2023 2AERAY (—) (F) BIREXASHEHE

= L RIZFHET R AR, O ARSI RIS £ (2) = z(az + b)e”,

AR (202 + 2a + b)e” = ve”, HE AL a = % b= —1, HILARFFUT LR A

f(z) =C1 + Cee® + (;m — 1) xe

/ N 2 Cl+C2:4’ 2
F £(0) =4, f'(0) =3 LA c_1-3 ' 3 CL=0, Co=4, NIt
9 — =

f(z) =4e” + (;x — 1) xe

18, Solution, FEEIEATA 477 0| R BE (0,0), HL£(0,0) = 2
fy=—2y=0
R 42® +y* =4 FAH y* =4 — 42*, FAJREEE
f=a2%—(4—42%) +2 =5z -2, —1<z<1.

PrAi S Efec RAER 3, S/ IMER —2. WA f (@, y) FERRIK D _ERYIRRAED 3, e/ IMEA —2.

5 UEWLE (g8 S 5y, 2L 10 4))
19. Proof. i%i—. it f(x) W—JERECH

r) = /0 £(t)dt
m F(0) =0, F(1) = A. it

/Oldx/:f(x)f(y)dyZ/lfx F(1) - F(z)) dz
—A/f d:c—/ (z) dF (x)

1

_ 42 _Loo :72
= 2F({E) 2A.

0

o By, A

/1dx/:f(x)f(y)dy=/01dy/0yf(x)f(y)dx

PRSI/ 2,y W, £5%

/0 a [ " f@) ) do = / ' / " f@) 1) dy
/dx/ F@)Fy) dy = (/ da:/ i dy+/01dw/:f<x>f<y>dy)
/dx/ f(z
( f(x)d )(O f(y)dy> =%A2-

Fir A

l\.’)\»—l w\n—\ l\')\



2022-2023 2EARAVY (—) (F) MIREIRSEEE 337

20.

=090 ) )
I = d dy.
/O z / F(2)f () dy

T HARREL f(2) f(y) KT o,y RFE,
AR {(2,y) |0< 2 <y <1} H{(z,y) |0 <y <z <1} WEMEEILAILHNL, Hit

1= [ / = [ / f) () e

RPN, AR KON IETTHE [0,1] < [0, 1], 7%

21 = [[ @)1 dray - (/ f) dx) (/ 1) dy) —A A=

[0,1]2

Sl .
I=-A%
2

Proof. EEJETE?%/Z% 2an+1 =ap+ V a% + Up Hj?%‘l‘

Up = 4an+1 (an—i-l - an) .

1 4 \
1 ans1 = 5 (an + Va2 +wn ) WA ani1 > a0, Xan A LR, B {an} HOL
0< % = afH_l — Apant1 < afH_l — a2,

B {an} S, FOA S (0240 — a2) = lim a2,y — a} ek,

n=1

TR LR B, >, il

n=1
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CHAPTER 7

2021-2022 ZAEHALr (—) (F) WA

1 AN (/8 3 5y, 3L 18 41)
L BRITR Yy = o 4 1t sing EFEERIATTEY ()
A. y* =az® + bz +c+ x(Asinz + Bcosz) B. y* =ar®+bx+c+ Asinz
C. y* =xz(ax?® +bx +c+ Asinz + Bcosz) D. y*=az’ +br+c+ Acosz

2. TE ARG R, BRI () .

2
A lim —Y _ —9 B. Y

m -———-; =
Rl it R
2
. .z
C. 111’1}) L =0 D. hrrb Y _
y3gr Ty e R

t t
3. W f(z) NIELLRAEL, F(t):/1 dy/ fla)dz, W F'(2)%T ().

A. 2f(2) B. f(2)
C. —/2) D. 0

4. W& L f(x,y) =1 (f(z,y) BA—BrESM T, 25 TRBARE M RS IV RZRNKE N, T
L B M BN —BAR, WRIIBN TR () .

A. /Tf(x,y)ds
B. /Tf(:r7y)dx
c. [ s

D. / fil@y)de + ) (zy)dy
T

?+y+27=a
5. &LL%J%[‘EHEHH%%{ , mu;éaﬂds: ().
L

r+y+2=0

339
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A. 0 B. 2rmd’
1 2
C. gﬂ'a2 D. gwaS

6. WFIAHE {an}, (b}, # lim an =0, W ().

A2 b, S, S anb, sk

n=1 n=1

B‘ % Z b’fL ﬁgjﬁﬁj‘7 Z a’!LbTL ﬁ%&

n=1 n=1

C. 257 |b| Beslunt, Y a2b2 sk

n=1 n=1

n=1 n=1

2 s (g 4 ), 3k 16 51)

7. &5l AL, —2,3) I HAS « Bt P ik
8. WIEI A = 2% + yzj + 2ok, ] rotA‘(l iy
9. u= xeyZS 7({)\5'\ (]—7 1, 1) ﬁﬂgé%’ﬁﬁj\ du =

10. FHFEHL f(2) =7 — 2 (0 <o <7) RIFHIERHEL Y | bysinna, WAL by (N :

n=1
3 JEARVIRGE (g8 T 4y, 3t 42 4))
u+v=u, ou @

ERRE v =u(z,y),v=0(z,y), Hu#v, K

F

11. i’i?ﬁ%ﬁﬂ{ 5

u2—|—v2:y
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12. % n2flimsS: 2 :axQ +y® FER Po(1,1,2) Ab45 1 EOIAIE &, SRERS u = 22° — 3yz 765 Po Ab¥Y
J7 I m O 5

13. 18 T = //max{xy7 1}z dy, He D 2IEFERE0 <z <2,0<y<2
D

14, H8& T = //(xy +yz+2x)dS, B S H 2= Va2 +y? gk 2? + y? = 2ax FEAIH RS
>

15. ¥ S BBk 2 +y° + 22 = R* (R >0) [sMIl, ﬁlz//x3dydz+y3dzdx+zdwdy-
S

16. Bl R Y g o™ IR AR S ).
n=1
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4 Zifndl (a7 r, 3k 14 51)

17. 25 Wi BB R AR v +ay +by = 0 (RN y = (C1 + Cox)e”, SRAEFIRIFE Y +ay' +
by = W R AT y(0) =2, ¥'(0) = 0 Hyf#.

18. 3K f(z,y) = 2 + 2y* — 2®y* LEXI, D = {(z,y) | 2° + y* < 4,y > 0} _ERERAERH/IMA.

5 UEWhE (ig/hvéi 5 4y, 3610 43)

1o, SEWORH S U R .

n=1

20. BERRHL f(2) 1E (—00, +00) V\]Eﬁ*ﬁil‘i‘é?&%ﬁ, L3 BV (y > 0) WRYA - Botir g, Hih
wH (a,b), Zrih(c,d). it ] = /L ;[1 +y? f(zy)ldz + %[ygf(wy) = 1dy, (1) UERHHZAR T 5t
LIk (2) Hab=cd i, K1 HE.



CHAPTER 8

2021-2022 224> (—) (F) WIRFHSHER

1 PATGEREE (g 3 4y, 3L 18 4))
1. Solution. A.

TREXT R FFR AR o +y = O BURAE AR v + 1 = O AR r = 4, —i, FTRAFF RO AR A A A
y = Cicosx+ Cysinz.

SFFAEFFRI 2% + 1, R AR y1 = ax® + ba + ¢
XFFARFF I sina, T A = @ 2R RRRIIR, FrARHE T ABEA y2 = 2(Asinz + Beosz),
R BRSO R AR T LA

y* = az® + br +c+ x(Asinz + Beosz).

2. Solution. B.

x? 1

‘ eI, = o, limos =3
T A, M (2,y) = (0,0) Hy=a B, lim o5 = o

2

.= 1 . \
4 (z,y) = (0,0) Hy = —z i, lim 2 FTOA A BEIAER
x—0 2]}2 2
YT B AT, K
2%y
— <
R <yl

2

FioAJBIEM A A lim Y — 0, FFPA B P EH;
(z,y)—=(0,0) T= + Yy

X (l‘Q — .T)

2
2 (a,y) = (0,0) Hy = i, lim = =0, Fibh C i
.1‘2(1,'3—1')
ST D S, Y (x,y) — (0,0) Hy =2® — 2 i}, I%T:_u

3
2 (a,y) = (0.0) Fy = B, lim = =0, Fibh D #EER

343
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3. Solution. B.
SEAZ ALy

ST}

Fi A

4. Solution. C.
FRTEMZE L2 f(2,y) = 1 BIEA f(z,y) =1, &

/f(x,y)dy:/dy:yzvfyzw<0,
T T

HoA A M AES — R N AR IR, FreA yn < yu.

5. Solution. D.
Tk LR BRI 5 i RS P IAR A A B KRR, AR a. d XS FRME T A

¢x2d3:y§y2ds:y§z2ds.

L L L
yg(m2+y2+z2)ds=a2§[§ ds = a* - 2ma = 27a’.
L L

2 3
yg 22ds = La.
I 3
6. Solution. C.

—1)" ] i
KT ATEIR, 4 an = by = (\/rz L lim ay =0, HY by BB

X

=HKHEE, FTRA

n=1

[eS) ) 1 . ‘
B anb, = EZ{%I, JITPA A T 15 5
n=1 n=1

1 oo
¥ Bk, 4 an, =0b,=—, W lim a, =0, HE b, KHL,
n n—oo

n=1
oo o0 1 .
(B anbn = — I8, FOA B IR
n=1 n=1

AT CHEM, T lim a, =0, MXTFSKRI N, %0 > N, H lan| <15

A f: b Wit ARFEGHOBS L EAAERIN Tim |b,] =0,

%gl%f%zﬁﬁj:a@ Ny, 20> Nyt 4 [ba| <1, BIA2Y4 n > max{Ny, No} B, a2b? < b7 < |ba,
FH LR 0 3013 7] i azbl s, FTPA C 3EIIE i

n=1
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1 oo
AT DI, & an=—, by=1, W lim a, =0, H ) |ba| KHL,

n

n=1
o0 o0 1 .
H) a2 =>" —5 Wedk, BTLA D IR,
n=1 n=1

2 himsd (g 4 5y, 3L 16 4))
7. Solution. 3y + 2z = 0.
AR E TR A2 o B, FDAT A A (1,0,0). WEZi A AL, —2,3), HoA S AR (1, -2,3).
T [ SCRR AT BB o) B
(1,0,0) x (1,-2,3) = (0,—3,—2),
B AP

3y+2z=0.

8. Solution. —z — 23.

Pl T
7 J k
otA |00 0| _(0Gz) Oyz) 0@w?) O(zz) dyz) O@?)
oz Oy 0Oz dy 9z 7 0z or = Ox dy
2 yz
= (_ya —Z,O)

1 (1,1, 2) A BYE RIS
—i—2j.

9. Solution. edz + edy + 3edz.

u=uwxe’2%, uy =e¥2?, Uy = ze¥z3,  w, = 3we¥z2.

E(lvlal)ﬁﬁuz:uy:ea u, = 3e, W

du = edr + edy + 3edz.

1
10. Solution. 5

H
bn:f/ (m — x) sinnz dz,
0
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(—) (F) WIARBIXSEHE

Y =41
2
by ==

™
2 (T
/ xsind(r — x) dz
0

™
2 s
——/ x sin4dx dx
™ Jo
—/ cos4xdz]
0 0

3 HEAVEEIE (/8T 5y, 3k 42 4))

/ (m — z) sindx dx

0

1
o {x cos4dx

5

, u+v=uz, .
11. Solution. % 7 F24H KT 2 KS, 15
u? 402 = Y
Uy + 0z = 1,
2uu, + 2vv, = 0.
fi#A5
v u
Uy = , Vp = — .
v—u v—u
12. Solution. i 5 A,
z—a?—y? =0,
JIT LAY 1) £ T H
n = (—2x,—2y,1)
EPO(17172) &I:a
n=(-2-21), nozzé(—Q,—Zl)
X
u=xz> — 3yz, Vu = (2%, -3z, 322 — 3y),
JIr A
Vu(Py) = (8,-6,9).
BRI 5 1] S50k
du —Vu(Py) n _ —16+124+9
onlp, 9/ 70 = 3

13.
Yy < 1B max{zy, 1} =1, oy > 1 & max{zy, 1} = zy. i

"3
Solution. WA, ¥4k xy = 1 ¥ X3 D 438 Dy = {(z,y) € D | ay > 1} Al Dy = {(x,y) € D | zy < 1}.

I://xydxder// dz dy.

Dy Dy
BEM 15
2 2 1 2 2 1
Iz/xdx/ydy—i—/ dy/dx—k/dw/ dy
} o Jo 3 Jo
1
:—9+ln2
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14. Solution. {7 ¥ : z = /a2 +y2 X T 20z WXIFR, 1M xy 5 yz #XT y HAFRE, Hit

!/a:dez!/yzdSzO.

M
I= zx dsS.
[/
B # 20y Wi, W
— z — Y
Zx = \/ma Zy \/ma
JIr A

ds = ,/1+z%+z§dzdy:\f2d:cdy.

JAARAR © =rcosf, y =rsinf, XK

—— <6< 0 <r <2acosf.

i v
2 2’
Mz=r, ¥

% 2a cos 0
I=v2 de/ r3 cos 6 dr
0

_
2

:4\@a4/2 cos 9d9—8\[a4/2cos 6do
-z 0
4 2 642 ,
8v2 5 3 15

15. Solution. H Gauss 2>z R[5

///(8”3 8y+>d—///3x + 32+ 1) dv.

T F BRI ) S8 R FR 2
///(3:52 +3%) dv = 2///(552 +y? 4 2% dv
v v
(A T
27 T R 4
1:2/ dG/ sirupdgp/ rddr + -7R3
0 0 0 3
_ 8T R n 4T R3
5 3
16. Solution. f IWEHI B, 2 a, = %, il
n
m |9t = (n+1) n+1 _
n—oo | Gy n— o0 (n —+ 2) n ’

SO G L Yo = LR, lim e 0, BRAGEAURHC
o= 1A, lim —(<1)" AAEAE, FRASHAIN MBI (1, 1),
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Yo =0, S0)=0.% 1<z <1,
I O A M oes
=z —12/ " dt
1—=x T = Jo
L Ry
l—2 xzJy 1-t
o 1 oz In(1—z)
—1il_—;[—x—ln(1—x)]—1ix+1+ .
v Lk (@) 0, z =0,
gk bk, S(z) = _
LA Uk ) SR
1—=x T
4 il (g8 7 5y, 1k 14 5))

17. Solution. H53% ¥k 5 FEim R
Y= (01 + C’ga:)ez

FHGHE R —ER e =1, T2
y//_2y1_|_y:0.

PR S AR SRR AR
y' -2 +y =

BN y* = Az + B, fUAFG
Ar+ B —2A =z,

A RRSG A =1, B =2. JrAlfgh

y = (Cy + Cox)e” + x + 2.

1

i C1 =0, Cy = —1. A

18. Solution. £ XN, 2

fﬁf = 2‘:6(1 - y2) = 07
fy=2y(2-2) =0,
FRASFSES N (0,0), (£V/2,1), BB 5 BIH
f0,00=0,  f(£v2,1) =2

WRSESHEE My =01, f(2,0)=2?, —2<z <2, FIRAR/MEN 0, BN 4.
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5\ 7
%$2+f4ﬁt1ikf4x%%fﬁ5f+8<ﬁ)F2§I§2

BIOMMICH ., BKAEN 8
WA T 5 AR RO, A I

max f = 8, min f = 0.

5 UEWLE (B S 4y, 1610 4))

19. Proof. %

JeR AR, R

lan| =

B Jan| HL 4 > 20, %
S VU e 1 N
S e D ey B A T

Hf = (~1)" "l Leibniz HBETRICE, 00 = 5 ~ — sk
oL 'S an SRS
n=1
20. Proof. iZ .
Play) = (L + 5 fay)], @LMZ%@W@M*H
G

f’zzf(xy>4—£g+—xyf%xyx Qm::fxxy>4—£g+—xyf%xy»
Bl P, = Q.. ATAE_ 2P v > 0 IR SR T0 .
FERIEEL D(a,y). B /(1) = £(),
¢I=me>=§+yﬂmn
Xtz 4, 15
¢®w%=/<;+yﬂw0dw=;+F@w+@w%
H o(y) R vy FH 5% By KRS,
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AR5 ¢ (y) = 0, #THL
O(z,y) = ; + Fay).

PRI
[ =®(c,d) — ®(a,b) = 2 - % + F(cd) — F(ab).

2 ab = cd I, FHJSWISIARTE, FreA



CHAPTER 9

2020-2021 “FAERAR > (—) (F) IR

1 AN (/8 3 5y, 3L 18 41)

Lo dife y” — 3y + 2y = 2z — 2" WREE y" ESLRE () .

A. y* = (Az + B)e” B. y* =xz(Axz + B)e”
C. y"=Azx+B+Ce” D. y* = Ax+ B+ Czxe®
e Y =2,
2. w4k , MM(1,-1,0), WIHES M ARANGEEAIE# 2 ( ) .
z+y+2=0
A. tﬂﬁﬂ%i’ (_27_2a4) B. @J[’ﬂﬁyﬂ (_2a274)
C. WHEN e —1=y+1=—7 D. W EHN z+y—2:=0
3. BREL f(2,y) = Va2 +y? 7545 (0,0) &b ( ) .
A T B. (S
C. &% D. AiEL:

5 2sin @
4. CHNRRER f S, kAR 63\/ d9/ f(rcos@,rsin@)rdr= ().
0 0

2 1+m

A. / dx/ x,y)dy
0 0
2 \/W

B. / dm/ x,y)dy
0 0
2 2y— y2

C. dy flz,y)dx

351
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A. K=0 B. I,J K PHAWHINETO

C. I,J,K#%T 0 D. I,J,K &K 5T 0
0, —nm<x<0, §

6. B f(x) ZPA 2m SR R B H. f(2) = { , f(x) B Mg R R HO2
T—z, 0<z<m
S(z). NFUEPIERKZE () .
A S(x) RAbES: B. S(z) = f()
C. S(-1)=0 D. S(0)=w

2 Binhd (g 45, 3616 5))

-1

Lr—2 oy
7. H% =
HZ 5 T

:Z135¥Ex—y+2z+4:0ﬂ"ﬁ€ﬁ%%7-

8. & Po(1,1,—1), Pi(2,-1,0), W u=z+y*+ 2> £ Py 4b# PoP; J5 177 550K

9. # 2= z(x,y) AT TV Loy = 1HiE, W 2,(0,0) =

(_1)711271
(2n)!

10. 980> (—o00 < = < 00) HIFIERE A
n=0

3 FEAVEELE (/8 T 5y, 3k 42 4))

o d ‘
11, SR R xﬁ = yln% ) AR

12. BRI 2 = f(zy,yg(x)), HH fHTBELMTE, 9T, Ko, 2y
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3 2
13. BB T = / dz / siny*dy.
1 x—1

14. SEEE*R%IZ///(:U?’-FZF-FZ)(M, Hf VvV Ra? 492+ 2% <a?, a>0.
v

1
15. 5}?[2//(22+x)dydz—zdxdy, Hp S 2= §(x2+y2) (0 < 2 <2) R .
S

16. K f(x) = arctan z JBJT>ky Maclaurin 2%, FHK f(QO)(0)7 f(21)(0).
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4 B (B 7 5y, I 14 4))

17. 3K f(z,y) = 2* + y* — 2 — 22y — v HIWLA.

18, B /L yf(o)de + [f(2) — 2] dy SEETK., Hrb f(o) H—WiEsss, B 70) =1, K
(1,1)
@) R T = /( yf (@) de + [f(x) — 2%] dy A

5 Zidndl (/e 54y, 3610 47)

- 2
19. % D:2? +y? <1, iFIARZER: //sin Vi(z? +y?)3dxdy < £
D

1
ne

20. ¥ f(0) =1, f(0)=0, f"(x) ESRMEBINA T, IEH: o > % TN <f(

n=1

) _ 1) S AL.



CHAPTER 10

20202021 HAEREYY (—) (F) BMAERSHEE

1 YR (fg/di 3 4y, 1t 18 4))
1. Solution. D.
IR R RIFFOOTRE v — 3y + 2y = 0 YRR RE N
r?—3r+2=(r—1)(r—2)=0,
AW AFBFER re =1, rg = 2.
XFFAEFF R 22, O A = 0 AZRAE AR, FrUAT ABCRH#N y7 = Az + B.
XFFIEFFRIT —2e”, P A =1 ZFHESFERIM, FrLATT DABCRHRA y; = Cxe”.
P ) B SRR, B U R R AR T AR

v =yl +ys = Az + B+ Cxe”.

2. Solution. B.
VA YR )35 v 0 R

V(z? +y* +2%) = (22,2y,22), V(r+y+2)=(1,1,1).

ny = (2,-2,0), mno=(1,1,1).
PR 7 T £ A 7] i) A

T=n1xny=(2,-2,0) % (1,1,1) = (=2, —2,4),

FrbA AL C. D #RIEH, 1 B AR5 .

3. Solution. C.
5y

lim r =0,
r—0,
0e(0,27]

355
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P PABREL f (2, y) = Va2 4+ y? 1E (0,0) AbiEZ:. LN
f(l‘,O) — f(0,0) — lim |$‘

lim —
z—0 x z—0 X

WBRAAFAE, B A S RONTFAE, AT

4. Solution. C.

S NES )
BIEE— R R
AT Y. RS LA AR bR R A

ik C.

5. Solution. B.

F RS AR T

émds:ﬁyds:ﬁzdS: %é(erwaz)ds:O,
§é22ds:§éy2ds:§éx2ds: %ﬁé(m?+y2+zz)ds: éﬁé ds # 0.
P AR A PR 2.
6. Solution. C.
8 B M B e PR 2 SR R U, TEBRER S SN 2o A R BRI By —1 € (—7,0), i

2 Bind (o 45, 1616 4))

7. Solution. %

2,1,1)-(1,-1,2 1
Sinez‘(7’)(7 ))|:7.

NGRNG 2

Jir A

>3
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8. Solution. 0.

Vu = (1,2y,32%),

1E Po(1,1,—1) &bk (1,2,3). X
]T]Di = (1» _27 1);

THRFBIN 0, BTSN 0.

1
9. Solution. —3

Xt iR

eI Ly =1

WA XT v KT, 15
e:c+2y+32(1 + 3%) +yz 4+ ayz, = 0.

76 (0,0) 4T = = 0, T
1432,(0,0)=0,  2(0,0) = fé.

10. Solution. cos x.
s (_l)nx2n+1

HEH sine = ) ~——————, Wik 315
7;) (2n +1)!
_ e (—1)”.132”
cosx = T;) 7(2@! )
3 JEARVRGE (g T 4y, 3k 42 4))
11. Solution. 4~
u= Q7 Y= ux
T
}rl'J d d
Yy _ du
@ T

SRR

T (u + xji) = uxInu,
Hp d

u
T = u(lnu — 1).
Iy B RIS ; ;
U T

/u(lnu—l) :/?’

Injlnu — 1] = In|z| 4+ C,
R

m?=—cr+1.
xr
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12.

13.

14.

15.

16.

2020-2021 ZEAERBUY (—) (F) HIRFIASHHE

Solution. ¢

u=zy, v =yg(x),

N z = f(u,v). AEETEN
2o = flug + fove = y(f{ + 9'(x) f}).

Xy K S, 15
Zoy = f1 + 9" (@) fs +ylafiy + (9(x) + 29" (2)) fia + ¢ (2)g(x) f25] -

Solution. JFFH 4 XI5
1<x<3, z—-1<y<2.

AR T 5 W] H B
0<y<2, 1<z<y+l

2 g+l 2
I:/ dy/ sinyzdw:/ ysiny? dy.
0 1 0

1t 1
I=- [ sintdt = —(1—cos4).
2 Jo 2

Z%fx3dvzzz%fzdvzza

ST}

Lt=y?, N

Solution. H X FRM:H]

v 14
FirPA I:///y2du=1///(x2+y2+zz)dv

1% ’ v |
FBRAR R,

1 27 T a 47‘&'&5
I== do inpd Ydp = :
3/0 /0 sm 90/0 p-dp 15

Si:2=2 2+4+9y*><4

AP T, LR R XAEE A V. RS BOR, P AR AN ey, RS, BRI
i Gauss 15

Solution. 5 S 5 31

1= # (z2+z) dydzfzdxdyf//(22+x) dydz — zdx dy
S

S48,
:///(171)d1)+2 // dz dy
\%4 r24y2<4
= 8.
Solution. [

=N (el <)

n=0
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PRy, 15

= (1)
arctanx = Z ot 1:62”“, lz] < 1.
n=0

H Maclaurin @ 250 1
Fe00) =0,  f®(0) =20

4 P gyl 7 4y, 3614 53)

{fx=4x3—2x—2y:0,

17. Solution. 4
fy=4y°—-22-2y=0

RGN

(0,0), (1,1), (—1,-1).
T
fow = 1222 =2, fu, =120 =2, fo, = —
APAE (1,1) A1 (=1, =1) & foafyy — foy, >0, FTLA (1,1) Rl (=1, —1) 2 f HOB/IMER, BIMER

fL1) =f(-1,-1) = -2.

KR (0,0), 2y =, W f(z, y>=2x4—4m2=2x2(x2—2> 2 [z| > 0 FA MG f(z,y) < 0;
Sy =—x, W f(z,y) =22", 4 [2] >0 RIVNIHA fl2,y) >

XIEREAE (0,0) WAL, f(z,y) BEAEIE] IE(H L AEIEY 10

I £(0,0) = 0 BEAS S/ IME LR AL

18. Solution. it
P(a:,y):yf(x), Q(x,y)zf(a:)—x2

H B AR T KA
Py = Qq,
Ry
f'(@) = fz) =2z
S

f(z)=Ce" — 22 — 2.

i f0)=11C=3, &
f(z) =3e" — 2z — 2.

BT 2642 (0,0) — (1,0) — (1,1), W
(1,0) (1,1)
I=/ yf(x)dx—i—/ (3¢” — 20 —2—2°) dy
(0,0) (

1,0)
1

— (3e—5) / dy
0

=3e—5.
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5 a8 (g s 4y, 3L 104

19.

20.

Proof. JHH AR HRACHE,
27 1 1
/ sin/ (22 + y?)3dxdy = / d@/ sin(r3) rdr = 27?/ rsin(r3) dr.
0 0 0

D
Hisint <t (¢t >0) %

1 1 1
2

277/ rsin(r3)dr§27r/ T-?“ng:27r/ rddr = =5

0 0 0 5

TR R AR AT
Proof. [ f"(z) ¥E (—1,1) WAR, &

@ <M o (jz] <1).

1 —
Mon FHKRE, v, = — € (—1,1). iy Taylor A7l

n

f(xn) = £(0) + f/(0)xn +

Her0 <0, <1 FH f(0)=1, f(0) =04

FirbA

1 N — 1 A =) 25 4] 1y [
B> g B Y o M TR IR

£h(2)-

n=1

Wk, RIJFEATARTICEL.



CHAPTER 11

2018-2019 “£4EHA > (—) (F) IR

1 SRS REE (/8 3 5y, 3L 18 41)

L3 1 (2), y2(2), ys(x) TR IR v + al@)y’ + b(x)y = 2* BIAE, TIDAN B b2 2% o R A
e ().

3 1
A y1t+y2+ys B. SYL Y2+ S
C. y1—y D. 2y;
2. PUF BRI S v i 2 ( ) .
A, 2= 497 B. z= \/W
C. z=|z—y| D. z=/|zy|

3. W F(r,y) = 0 2—F- PG4, WPAFUETHIERZ () .

A. (Fy, Fy) iz ih &b i i B. (F,, F;) i@l £ ik m i

C. (—Fy, Fy) @&l & D. (—Fy, Fy) ieiih &k m &

4 PP Dt 2® + 2 < 1 F5, K Dy 2 D 76582 Iisy, // (zy + cossing) do =
D
().

A. 0 B. 4//a:yda
D,
C. 4//cosxsinyda D. 4//(wy+cosxsiny) do

Dy D,

361
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S WK O H 2= a? g 52— 1 L I:// F(2)dv, ML FRBRERE () .
Q

A. Izﬂ'/lzf(z)dz
0

1 1
B. I:QW/ 7'd7"/ f(z)dz
Vi—z?
C. I—/ dx/ dy/ f(z)dz
1 z2 2+y
D. I—27T/f dz/rdr
0

6. CIREL Y an I8, WAFBETERMKE () .

n=1
A. Z|an| L{&ﬁj{ B. Zanan+1 qyﬂ
n=1 n=1
C. > an sk D. > (—1)"a, hesk

—

3

2 W8 (g 4 5y, dE16 %)
7. WY + 2y +y =+ 2 BERN -

. \ " 0
8. == fla® +y%ay), b fHLEIRSH, W o =

9. % f(x,y,2) =z +y*+2°, W divgradf =

o on
n=1 n

3 FEARVSNE (v T o), K 42 5))

ki AGL2,8) Bk L T0 = YT = 20 gy
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12. B R4l

22 =241y +Inz+22 =1,
r+y+z=1

dy
dx

dz
, —
=0 da =0

TEALE R (0,0, 1) B— 4RI EAE R y = y(2), 2 = 2(2), K

13. SREREL f(x,y) = 42 + 2zy — 2% — 3y® HIHR(E.

14, K 1= ///(m byt 2)dedyds, Hob QR ASRE ST @ 4y + 2 — 1 T EG P K.
Q

15. SRR I = /(256?/ —y’cosz)dr + (2* — 2ysinz)dy, HPl& LWL y = me —2® + 1N
L
A(0,1) # B(, 1).

16. ¥ &U@&Z ),, HOSHE, St R RS 2 4 Ples, I BB,
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4 B (B 7 5y, I 14 4))

17. Rl 2z = 2% +y2,0 < 2 < 2 Py

18, IR T = #3x2dydz+yzdzdx—z2dxdy, Hor S Rl 2= V2 + 2 2= /2 a2y
S
B P T M.

5 a8 (g s 4y, 3L 10 4p)
19. B LEFABEBLE (x - 1)+ (y— 1> =1 (BUEM), f(z) MIEMEESHEE IEH:

Y
ézf(y)dy—f(x)dxz%'.

= (=) lsinnz  x
20. JERH: Y4 —7 <z < 7 B, ZTZE
n=1



CHAPTER 12

2018-2019 “£AERA (—) (F) HIRFHSS

1 AN (R

1. Solution. B.

MFAEF R v + alz)y’

34r, L 1847)

+b(x)y = f(x) BIf# y1,y2, 93,

HAMEHE c1yr + coyo + cays WRBZITRERFEY HALY

POASIETTH HA B 2

2. Solution. A.

ci+co+c3=1,

——14-=1.
+2

. z(x,y) — 2(0,0) — 2(0,0)x — 2,(0,0 .

X A I, (Lygl_)m(o,o) (z,y) ( \)/ﬁ ) y( )y _ (Ly%:m(o,o) Varz+y2 =0,
B 2 = 2 + y? FEJ5 AT ik
ST B 3T, lim z(z,y) — 2(0,0) — 2,(0,0)x — 2,(0,0)y _ 1 Va? +y? _q

(@.4)—(0,0) VvVt +y? n=00) /22 +y2
Pt = = /22 + y? FEEE R
XFCI, BT 2(2,0) = [z|, B 2.(0,0) AFELE, EARTGL

z(x,y) — 2(0,0) — 2,(0,0)x — 2,(0,0)y lim \/@

XFF D s, ( %im
z,Yy

2 1
YaE Ty — 2, lim VO]

NEE (@)= 0.0) /22 + 2
—= BEERRy =0, FdREERNO,

z—0 22 o \/i
Vieyl
e (z, y%—>(0 0) /2% + 42 RIFAE, 2 = /|y TEF AR
3. Solution. C.
ek (1,9 ) mbas e & - - .
Yy

BB (1—?) JRATHL (=), Fy). C AIREH.
Yy

365
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4. Solution. A.
BN D« 2 4+ y® < 1 XF o i,y HIgRFx.
BT R vy KT o 8y B2 ATREL, T coswsiny KTy @AFREL, FrPA

//mydazo, //cosxsinydazo.

D D

PR S 0.

5. Solution. D.
P A AR AR T R

0<r<I1, r? <z <1,

1 1
1:27/ rdr/ f(z)dz.
0 r2
IR 2 BUF, MO<2<1,0<7r<Vz, iTPA

I:QW/Olf(z)dz/Oﬁrdr:w/()lzf(z)dz.

Bt A, B IR, CREMAEE, MIEH; Do ERMA vz, B

5

6. Solution. B.
1 .
KT AL CHI, D a,=—, WY a) 8, B lan] 5 an HEH

n
2 2
a’n + an+1
2

—1)" 1 1 .
T DI, 4 an= 0 WY a2 =3 L 1Y) = Y- ik

X‘T? B iﬁIﬁ; |anan+1‘ S ) EE Hﬁ%#u%’”ﬁﬂ%ﬂ Z AnAn+1 ?@Xﬂ&ﬁﬁ

2 s (g 4 ), 3k 16 51)
7. Solution. y = (Cy + Cax)e™™ + .
FRER R T R v + 2y +y = 0 HFIE RN
rP+2r+1=(r+1)>%=0,
BSFRIESR (C1 + Cax)e™™. T A = 0 ARARETT RN, AR BRI y° = az + b, fAASG

ar+b+2a=x+2,

rPha=1,b=0.
8. Solution. 2z f1 + y f5.
i
u=a"+y* v = TY,
ny
0z

et fiug + fove =22 f1 +yfo.
x
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9. Solution. 6y + 202>

MK
divgradf = Af = foo + fyy + [22)
1}
f:mc =0, fyy = 6y, fzz = 20237
JITPA

divgradf = 6y + 202°.

10. Solution. In 3.
H

an

E:Xt:*,

o0

Z 2" =—In 1—g =1In3
L= n3n 3) 7

3 FEAVSNE (8 T o), 3K 42 5))

11, Solution. BUE £k L |— B(6,1,6), W AB = {5, ~1,3}, HL&M iy s={-11,-2).

PR oK

|ABxs|  [{-1,7,4}]
e Y- S

12. Solution. LN} © 3RS, 5
Z/
20 — 24 2yy’ + = +32%2 =0,
z
1+y +2' =0.

AL (0,0, 1) #5351

-2+ 42'(0) =0,
{1 +4'(0) + 2'(0) = 0.
i 5 .
y'(0) = gy #(0) = 9

13. Solution. 4
fo=d+2y— 22 =0,
fy =22 —6y=0.

RIS ME—TE AT (3,1). X
facm:*Z fyy:*Ga fmy:27 A:facmfyy*fg?y:8>07

B f (2, y) 18 (3, 1) AEBUSACRE
£(3,1) =6.
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14. Solution. H 40X Fii: n] 15

I:3///zdv.

Q

Y
R T B 2 RS (- 2 ms s =, me S

15. Solution. 1%

Il

PR SR ek, H

1 Y
123/ z-(l ?) dz
0 2

1
§/ 2(1 - 2)%dz
2 Jo

320 1

T2 4%

P =2zxy — y?*cosz, Q = 2? — 2ysinx,

P, =Qu =2z —2ycosz,

(2zy — y*cosz) dz + (2 — 2ysinz) dy = d(z°y — y°sinz).

N

16. Solution. X 1F I £ %L

5
3 590 1 B 3
) (2n — 1N
T | T
3n+l (2n — 1)1
e TR

Pt Z 2+ ) T A

n=1

4 PHDE (/e T 5y,

17. Solution. HjH HEFRIT

BSGICh D:2® +9y* <2, #
//\/1+4x2+4y dxdy*QW/ rv1+4r2dr = 7(1+47" )%

CRON

2%y — % sin x)

(0,1)

= 2
; (2n — N

o0 37L

;(2?171)”

S =0<1, FJMZ ),, sk
S =0<1, FJMZ ,,Wﬁ

nl

it 14 51)

dS = /1 + 422 + 4y? dz dy.

v2 137

3
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18. Solution. f§ Gauss A=,

I = ///2zdv.

Q

FHERAARACHE, AT A

27 % V2
1:2/ d(‘)/ coscpsingadcp/ pPdp=m.
0 0

5 Ziemd (B S ), 1610 4))

19. Proof. fj Green A3, 15
§l€ zf(y) dy—i //( )drdy,
f(x)
D

L

X D : (v —1)2 + (y — 1) < 1 s mreE, 5

ﬂ} w@fﬂk>mw

NP f(x) >0, 4

NI)

20. Proof. XfpR%k f(x) = T (=, m) A 2m AR o i . B s A @ = 0, T

T s n—1
T . 1 -1
b, = — —sinnrder = —— xdcosnxr = (=1) .
0 nm 0 n

B IR TR A

oo

Z (—1)77'_1 sinnx
n )

n=1

Hi Dirichlet S EFIISY —7 < z < 7 B,

oo
Z ) Lsin nz T

n=1

N |
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CHAPTER 13

2017-2018 24> (—) (F) IR

1 Ik PEl (/a8 3 4y, JL 18 41)

L B, ) = [o] cosy EREAR (0,0 48 ()
A LOOFEE, £,0.0) FE B. F100.0) e £)(0.0) Frete
C. 110,00 47EE, F(0.0) At D 71(0.0) RAELE, f)(0,0) et

2. Q2+ 2 <2<1, FF
I:// f(x/x2+y2+22) dv
Q

PCRERAEFR R TRy, TAISRIER R () .

= 1
4
A, T= 271'/ sinpdp [ f(p)p*dp
0 0
& o
B. I:27r/ singodcp/ f(p)dp
0 0
s 1
1 cos @
C. I:27T/ Sir1<pd<p/ f(p)p*dp
0 0

™

z 1
D. I:27T/4 singodcp/ f(p)dp
0 0

3. Q:0< 2 < V1 —a?—y?, Qo QIER—EHRESXE, WA TEsmne () .

A. g/wdu—ﬁzdv B. g[/xydv—z/l/ﬁdv
. /Q//zdvzo D. /Q//xydvzélé/l/xydv

4. KTHORGABAOSHYE, FIBEEERKZ ()
Ao FEEGHL Y an 8L, W lim 3/a, =1<1
B. %> an s, W a2 Wik

371
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B (D) an B, W (azn—1 — azn) 18K
2= lim 2 <, WS an sk

S, HIH Y an KPS, TR aule — )" WFERERMGRE () .

n=1 n=1
A. T x = 1 M &les B. ¥Ex =3 AbkHL
C. £ x =2 AbHaxhiiess D. 7E x = 0 Zb &k

6. 1& xOy M I, # B 0
(2xe”2y3 + axcosy)dx + (be”jy2 — 2% siny) dy

L
gk, W ( ) .
A a=2b=-3 B. a=-2b=3
C. a=-2b=-3 D. a=2b=3

2 Binnd (g 45y, 3616 4))

7. MR u = 1ﬂ($y223) TEA (1,1,1) YNNG du|(1,1,1) =

8. WD fol + gl <1, [f (1= ) doy =
D

9. B fle)=a+ 1, —m <z <m, ff f(z) BIFLA 2m Jy FIHAI AL M 8K

o0
f(x) ~ % + Z(an cosnx + by, sinnx),

n=0

M} agprs =

10. FEEREF = (v,y,2), G=(y,z,z), Wdiv(F x G) =

3 FEARVITEE (g8 T 4y, 3k 42 453)
11. Rihsk
z? + y2 + 22 = 6,
2?4 9y* —52=0
TR P(1,2,1) 2B P15 FE.
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12.

13.

14.

15.

16.

Wu=f(r+y?y), Hhb fEAHriEs

or 00

W =r?cosl, y=rsinf (r #0) FENRERECH r = r(z,y), 0 = 0(z,y), j‘z%, e

1= /<x+y Vs, JUF LRIy = V1= 22 (0 <o < 1) 55 2 Bl y SU5F PR R 0.
L

j”://9”@/2clydz+yz2dzdx+zoc2dacdy, HprSHz=a2+y? (0<2<1), M.
S

ﬂ‘z%ﬂﬁzz

— (-"
3 2 G Rl
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4 B (B 7 5y, I 14 4))

17. BB v = In(ey?z") FEMERIE 2° + 2y° + 32" = 6R® (R > 0) {55 — MR DAFTER A, SR %

6
Sl . AHER LS 0 b e, o ab’cd < (“”g”’c) .

18. % Q R 2 = 2% + 7 R o 4y = 20 DU wy ABRIG L2 I K8 5K
(1) QR V;
(2) Q % FHTSATER S.

5 srPriEWiE (et S 5y, 3% 10 4)

19, SHSEMARYY T = b R USE S LRI (1,0) MBS, BAR (R >0, B £ 1) SPGB, i
L
ST 7 .

20. B¢ f(x) 22X [0, 1] R ELLeR %L, LM

1 1
/ ef@ dx/ e @) dx > 1.
0 0



CHAPTER 14

2017-2018 SEAERELY (—) (F) BMARHKBHEE

1 i eRs (g 3 4y, 1k 18 4y)
1. Solution. D.
HUEE R f(2,0) = ||, HIE
f(h,0) — f(0,0) Al

pim h = lim =

WBRAAFAE, B £5(0,0) AAFAE. 3L f(0,y) =0, FrPA

h—0 h =0

AFHE.

2. Solution. C.

TERRAART, Va2 +y2+ 22 = p, Hdv= p*sinpdpdpdd. K40t
Va2 +y2<z<1
1k

1 ™ 1

2 z e z e
Jﬂclz/ d9/4 sinwdw/ f(p)dep=27T/4 Siwdw/ f(p)p* dp.
0 0 0 0 0
3. Solution. A.

Oy 2 BRI ERAIERE Y, KT @y, 2 AR,

[ 240 = [|f =0

Qq Qq

T Eh e /ﬂ 2dv >0, /// sydv = 0.
Q Q

375



376 2017-2018 2A4EHAY (—) (F) BIREASHER

4. Solution. C.

1

- muzanuw A lim Wexp(hm _21“”> Y

n n—00 n
(-1

MHFBHEI, & an ="z ,muZanqu 1> al = —Ziﬁﬁz.

n

KT C IR, 38 S =Y (1) ax, N

k=1

ol
-
i

Q

[ V]

R‘

,_.

|

Q

[V

W‘

I

n

[V}

3

Y (—1)"an S, BIALAREOTH I Son WS, AT (a2n-1 — azn) HEEL
AT DI, 4 an=(-1)"", W lim T = 1 <1 B a, KL

n—00 QA

5. Solution. B.
i i an FAFICEL, ATRIRER i an(z — 1)" fE v = 2 LSRRGS, s Aeh 1.
Mo 3ut, oo 1] =2 1, SR
6. Solution. D.
it
pP= 2xew2y3 + ax cosy, Q= be””2y2 — 22 siny.

B ST RER Py = Qq, B
z2, 2 : z2 2 :
6ze” y° — axsiny = 2bze” y* — 2xsiny.

W AEIG b =3, a=2.

2 A (e 4 ), 3% 16 51)

7. Solution. dz + 2dy + 3dz.

bS]
u=1Inz+2lny+3lnz,
JIr LA
1 2 3
du(lll):fdx—i-fdy—l—fdz =dx +2dy + 3d=.
” T Y 2 lay

8. Solution. g

I D % y AR, a&//xdxdyzo. LD Ry 2, T
D

Z/@ x)zdxdy2+£/x2dxdy.
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1
1
//xdedyzél/ r?(1—2)de = =,
0 3

D

[}

[i14 //(1 —z)?dxdy = g

D
9. Solution. 0.
2 n > 1Hf,

1 ™
an = —/ (x + 1) cosnz dz.
7T

—T

T

ot o cosna WAFEREL, UK O; / cosnzdr = 0, H azors = 0.

—T

10. Solution. x + y + z.
S

FxG = (zy— 2% yz— 2%, xz —y?),

P i

diviFxG)=y+z+x=x+y+ 2.
3 AR (g 7 4y, Ak 42 43)
11. Solution. ¥ i (72 il 553 51

ny = (va va QZ)a ng = (2377 2y7 _5)

TE P(1,2,1) &b,
ny = (2a472)7 ny = (2747 _5)
i 2k U] a) i A HUE
T =mn1 X ng = (—28,14,0) ~ (=2,1,0).
VeIV )
z—1 9 z—1
o YT ET o
12. Solution. &%} z K wS:, 15
ou
9 f1+yfe.
Xy KA, 15 ;
0
ngy = 2yfi1 + (z + 2y%) fra + 2y foz + fo.

HAr f1, fa, fi1, fiz, foo WHE (x + y2,xy) ALEUA.

13. Solution. %}

z =r2cosb, y =rsinf
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(—) (F) WIARBIXSEHE

P RT o K, 74

or

1:2“:089895 T2Sin9%,
0 =sinf or + rcosf 06
g —_— r [
ox ox
fiRfs
v g B cos @ . sin
or  r(1+cos26)’ or  7r2(1+cos26)’

14. Solution. L f = flIZR B, v L B S8 — S PR B R JRAL AR #E « il I,

1
1
Ilz/xdx:f.
0 2
1
1
I, = 2dy = -.
2 /oy Y 3

TEFSR x = cost, y = sint (Ogtg g) Lk, ds=dt, fik

£ y L,

™

2 2 T
13:/ (cost + sin t)dtzl—&—z.
0

Pk 11
7r
[,[1+]2+[37€+1'

15. Solution. it Q: z =1,22 +vy> < 1HURFM, M H Gauss EH,

I = #mdeydz—l—yszzdﬂc—l—zdemdy—//zxzdxdy

S+Q Q

:_///(ac2+y2+22) dv + // 2 dz dy.

249y2<1

I = —///(m2+y2—|—z2) dv
v
27 T ﬁ
= —/ dQ/ sin<pd<p/ ptdp
0 0 0

FHERABARAC AT

_ Pl dcosp = _r 1 ! =
5 Jy cosPo v 10 cost |,
1 1
H X PRI RN To = // r?drdy = 3 // (? +y*) dady = 7r/
2 4y2<1 22 4y2<1 ’
3T s
I == I I = —— _ = ——
5]l 1+ 12 10 + n 20
16. Solution. 17 % L _ i(—l)”m% lz] <1, X5
B 5 2 ) ,

oo
l,2n+1

n - n T
arctanz:Z(fl) 1 :zZ(fl) 1

n=0 n=0

i
10’

0
rdr ==
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0 p2n arctan - a
. 1 —1n = P =0/, Y (-1)" =
B0 <ol TR Y (—1)'5 —g = = Be = 0B, 3 (-1)"5
n=0 n=0
ok o = 188, S (1)t e,
~ 2n+1
i( ) 22n w, 0<lz| <1,
_1\yn_= X
oy 2n—|—1 17 x=0.
W=,
x==
5 (3

> il = parcan
———— = Zarctan —.
L 4n(2n + 1) 2

4 BHE (B8 T o), 3k 14 5))

17. Solution. J| Lagrange Je$3%:, i% L(z,y, 2, \) = In(zy?2%) — M(2? + 2y® + 32 — 6R?),z,9,2 > 0.

4 VL=0, 1%

1

— —2Xx =0,
X

2

——4\y =0,
Yy

3

- —6Az2=0,
z

2? + 2y + 322 = 6R%.

R KB (R, R, R), S KIEA
In(R-R*-R*) =6InR.

IHMERIESE S a,b, e, H

R2:a+2g+3c7 CC:\/E7 y:\/l;7 Z:\/E
WA (2, y, 2) FEMERT E, i
anSGInR.

P i

6
ab’cd < R2 = (a+2b+3c> .
- 6

18. Solution. JIFEARFRICH. 1T 2° + ¢y = 2z kN
r=2cosf, -
X h
S@Sg, 0<r<2cosb, 0<z<r.

ST

z 2cos O r 5
V:/ dﬁ/ rdr/ dz:E/ cos39d0:E~g:§.
_ 0 0 3 Jo 3 3 9
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HEMT 2 = /a2 + y? WA

ds = /1 + %: @Qdd— 1P LY gy = v3ded
n Oz Oy v = 224 y? 2?4 y? re= hed

HBY AR 2° +y° < 22, 1

S=v2 // dz dy = V2.

r2+4+y2<2zx

5 S HruEWhE (Bg/véi S 5y, 3L 10 1)

19. Solution. i

v o
- 4x2+y2’ 74x2+y2'
EAT RS IR, A
Q. — P, =0.
M0<R<1HF, BJE L WNHAEES (0,0), H Green A5
I1=0.

MR > 1N, LABEES. BRSO >0, M/ MER E : 422 + y? = 62 878 L INF.

AT FR A2 A i e 3 q
1:¢de+Qdy:§,§ mdyé#.
L E

B Green A=, %xdyfydx:Q // dedy = 76% HIL I = .
E

4z2+y2 <462

{0, 0<R<1,
I:

gi LRk,
™, R>1.

1 1
20. Proof. it D:0<x<1,0<y <1, I:/ ef(x)dm/ e_f(x)dw, |
0 0

1 1
I= / of @ g / 1) gy — // /@) g dy.
0 0
D

D B ORI T = // SO drdy, Hil
D

7= 1// (ef(w)—f(y) +ef(y)—f(w)) do dy
2
D
1 . 1
1 f@-fw) 4 L
~3 // (e + ef(w)—f(y)) dz dy
D
> // dedy =1.

D



CHAPTER 15

2016-2017 4R (—) (F) IR

1 ks (g 3 4y, 1L 18 4y)
1. FEICREL f (o, y) TERL (2o, yo) ALMY I THIPY A5 P :
(1) %2 (2) PMmSEEAE: (3) WIRLs (4) Y71 (1,0) 07 ) SEU7E.
HH P = Q" FoRvalmPEN P #EHYER Q, WEGTL ( ) .
A (2)=03)=(1) B. 3)=2)=(1)

C. 3)=@=(1 D. 3)=(2)=(4)

1 Y
2 1= ay / Flary) do EWIR y AT @ BREYY, EHERE () .

S~

0

J—y
A. I—/Ol dx/:f(:c,y)dy+/01 dx/lmf(;v,y)dy
B. 1_/2 dx/olf(:c,y)dy

C. I:/_O1 dx/;f(av,y)dy-i—/o1 dm/:f(:c,y)dy

D. I:/O1 dx/_if(:r,y)dy

3. B LRI 2® +y° = R*(R > 0), BUGEHEI71, mum% —Pydrfaytdy=( ) .
L

4

A. 7R B. _riR
2
4
C. —7R* D. %

A FEGREY (—1)"an KPS, MIZEL D asn KHE
n=1

n=1

381
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B. G Y (—1)"an EXTULSL, WZEL D azn KL

n=1 n=1
C. G an W8, MY (—1)"an P
n=1 n=1

1

n

D. FHHDY  an KHL WY 0 SR, an >

n=1
5. THrEABAMERMA IR v - 3y — dy = o+ e BRE R () .
A, Yy =ax+b+ce™” B. y* =z(ax+b)+ (cx +d)e™™

C. y"=ax+b+cre @ D. y* =z(ax +b) + cxe ™

6. B Y bysinnz BIFEEL f(x) = 2+ 10 < o < m) MEAFESERIFH M08, HAEECY

n=1

S(z)(—00 < 7 < +00), mus<—52”> ().

+1

SR ST

2 s (e 4 ), 3% 16 51)

7. B = we?, W d|,_, =
y=1

8. D 22 +y*<1,y>0, UlU//[(x—l—l)Q—i—yQ]dxdy:
D

0 B LR 22412 =1, mugﬁ(:p?ﬂy)ds:
L

10. FHE S = {(z,y,2) : 2 = 1,]z| < 1,|y| < 1}, mU[/(iv-l-y-i-Z)dS:
s

3 FEAVEELE (/8 T 5y, 3k 42 4))

o . 2c+3y—2—8=0, L -
11. RETHZ L - HEFPH 72 +y+2z—4=0FVITHFRTHE m.
y—32+4=0
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8%z

12, = f(eay), b fIVAINESSH 1LA0,00=2, K 5ol
y=3

13, ARz, y, t R TR v = F(t,y) M fz+y+t) =3y, Hi f RA—Hrigs: L, F A —HiEsi
Y

T, iaFlzwa F2:8F(t )7 H14+F #0, f#0, j{%

ot Jy

14. ¥ L2047 i TR R 2%+ o* = 2 (y < 0), K&y

I:/(1—y—ewsiny)dx—k(1—e$cosy)dy.
L

15. ¢ S Myl 2 = —/1 — 22 —y? B0, SRR

3
I://xyzdydz+z2ydzdx+ (;Jrl) dz dy.
s

1+
1—2x

16. ¥ f(z) = arctan JERL « W REL
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4 B (B 7 5y, I 14 4))

17. SREHL f(2,y,2) = zy + 22 FEVH @ = y SERE 2 + y° + 2° = 4 M IR A 1A SRR e/ M.

x

18, BLIHC (o) FUETESERS WS, ELIE 0(0) = 0, o/(2) + / p(t)dt = o, 3K p(a).

0

5 SrHruEWhE (Bg/pvé S 5y, 3L 10 4))

19. BB
i [1 — sin ((—nlp)"> — cos ((—nlp)"ﬂ (p>0)

n=1

SR, WSR2 25 PRI S 2 XTI

20. BEHL f(2) FEXI [a,b](a > 0) _FifLE, H. f(z) >0, iEH:

b b, A)2(b— a)?
/;vf(:c)dx/ f(m)dxz(b—i_)ib).



CHAPTER 16

2016-2017 =4y (—) (F) MIRFB XS HERE

1 PATGEREE (g 3 4y, 3L 18 4))
1. Solution. D.
AT B M BT, TR RO AT T B 7 W 4L, BTl (1,0) BP2R o BhiEJy ),
WO BOFAAE AT B O ) R U AE, B (3) = (2) = (4) 1o

2. Solution. C.
g, oKk Y

SRS y B, —1 <2 <1, HY -1<z <0, —z<y<1; ‘
MOo<zr <1, 2<y<l ) 0 1

114
0 1 1 1
I= d d d dy.
/_1 x/_mf(azy) y+/0 x/T [z, y)dy
3. Solution. B.

it P=—2%, Q=axy® # LYGEE4E 1, M Green 245K,

éde—dey: // (Qz — Py)dzdy = // (x2+y2)dxdy:%R4.

22+y2<R2 22+y2<R2

4
SRR T, FTABUMEN f%.

4. Solution. A.
XA, BN, CHEIET 2N W FIR Son, HAXHEIEET 2N TR FR Ton, W

Son+Ton = (—a1+a2—as+as— - —asn—1+asn) + (a1 + a2 +as+as+---+asn_1+ azn)
N
:22112”.
n=1

385



386 2016-2017 24EHAY (—) (F) BIREASHEHE

B (D) an FRIE, W Son WKEL, 18 Tan KL, FTOA D asn KHL
(1) an XS, W Son Tl Ton FRULEL, BFEA Y azn HeSK

AT CHI, 4 an= 1 WY an e, B0, = S O s

n2

1, n = 2k, . ) 1
X DR, 4 an = { 1 — U!'Jzan KHL, B2 n 585 K HAEHW, an < -
o

5. Solution. C.

D7 REX I 5 Uy REARFAE 7 K
r?=3r—4=(r—-4)(r+1)=0.

FTAFT U RRIEAR N yp, = Cre'® + Coe™™.
MFAFRIA g1 =2, BT A =0 NEFRTIIMR, ProAEER v = az + b
XMFARF I y2 = ™", BT A= —1@FRITRIRIR, BroAR#l y; = cae™™.
H AR B I, RO Rr e IE 0 " = ol + 45 = aw + b+ cae™.

6. Solution. C.
AT HES A F AR H0E A 2 Sy S TR 7T eR AL THL L

s(-5)=5(-5) -1 -5

2 bt (g 4 4y, 116 4))
7. Solution. edx.

bS]
dz = eYdx + xze¥ dy,

F)ﬂ/‘]\dzI , = edz.
Yy

1

8. Solution. %r

LEFEBE D b, s EE T // 20 dzdy = 0. I

D
//[(x+1)2+y2] drdy = //(a:2+y2)dxdy+//d:ndy
D D D

3 ™ 3T
= d _——=—,
7r/0r r+2 1

9. Solution. 7.

A x=cost, y=sint (0 <t <27), W ds=dt. HI

2m
}15 (2% + zy)ds = / (cost 4 costsint) dt = .
L 0
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10.

Solution. 4.

AP RIS, dS = daody, SRRy

//(m+y+z)dS: // (x+y+1)dedy
s

—1<z<1
—1<y<1

- // dzdy = 4.

—1<z<1
—1<y<1

3 FEAVSNE (8 T 5), K 42 5))

1.

12.

13.

14.

Solution. Kl 71 5 w:a+y+2—4=0F¥fF, Alik

m:x+y+z2z+D=0.

B PS 2 =0, WIREZL L F—xi P(10,-4,0), fAAG D = -6, %

m:x+y+z—6=0.

Solution. 53K
2o = 26 f1(e%", xy) + yf5(e**, xy).
é\

G(z,y) = 2e** f1(e**, zy) + yf3(e**, 2y),

W G(0,y) = 2f1(1,0) + yf3(1,0) = 2f1(1,0) + 2y, Gy(0,y) = f5(1,0) =2, AT

0%z
A =2.
020y |2=0 Gy(0,3)
y=3
Solution. [
T ::Fxtvy%

fle+y+t)=3y
MEt=t(y), v =x(y). FlXFy KT, B

I/:?fqt/%*fé,
(' +t +1)f =3.

dr  ['F+B- /)R

dy  (Q+F)f

Solution. #pEE: L1 :y =0, z:1— 0, W L+ Ly HFFEIE R ik

I:yg (1—y—e“siny)dm—k(l—e’”cosy)dy—/ dz.
L+Ly Ly
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i Green 22, it D : {(z,y)|2” +y* <,y <0}, N

0
1:515 (1—y—exsiny)dx—l—(1—e"”cosy)dy—/ dz
L+Ly 1

= //[—excosy—(—l—excosy)] dedy +1

D
_ //dg;dy+1=g+1.
D

15. Solution. iC IS Sy : 2 =0, 22 + > < THCFM, Kk 2 : {(z,y, 2)|2? +9° + 22 < 1,2 < 0},

S + Sy AP FUAM Gauss AsLHI 4]

3 3
= # ryzdydz + 22y dz dz + (2“) dmdy—//(zgﬂ) da dy

S+S1 S1

- _///(yz+:c2+z2) dz dydz + // dz dy

r24y2<1

= —/E//(yz+x2+z2) drdydz + 7.
Elaxiwiﬂ%u/z//yzdxdydpo, /Z//xdedydz:/E//dexdydz:/E//zzdxdydz.

)i d
I = —%///(m2+y2+22) drdydz+
)

9 27 5 1
:—f/ dH/ sinapdgp/ rddr 47
3 Jo 0 0

2 9 1 n 117
= — . 97— 4+ 1= .
3 5 15
16. Solution. ¥ 7= 2|
1 )
! — _ n,.2n
f ((E) - 1 + 22 E:O(_]-) -, |£C‘ <1,

AP 0 BURE ©, R F0)= T, 13

T 00 T t —1)ng2n+l
fa) -7 = Z/O (~1)ede =" % 2] < 1.
n=0 n=0
W g N~ D" N M G ) R N G i ~
Nz = 154‘, ?ﬁﬁ;m sk Ka=-1 Hﬂ‘7 ﬁﬁ%w = —;m @q&\:ﬂv

it

|z < 1.
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4

17.

18.

5

19.

W8 (8718 7 5y, 3% 14 5))

Solution. J{| Lagrange 3%k, ¥ L(z,y, 2, \ pu) = 2y + 22 + Mo —y) +p(z? +y* + 22 —4), VL =0,
3

L,=y+2ux+ =0,

Ly=z+2py—A=0,

L, =22+2pz=0,

Ly=z-y=0,

Ly=2>+y"+2—4=0.
BARIUAEE S PL(0,0,2), Py(0,0,—2), P (\@ V2, o) P, (7@ Va3, 0)_
B f(0,0,2) = £(0,0,—2) =4, f (ﬁ \/i,o) —f (—\@,f\@,o) —9,
IR 4, B/ MER 2.

Solution. fy ¢'(z) = ¢ — /0 ’ o(t) dt ATH1 o(z) FAEE IS S5, A

¢ () +p(x) =€

FEIFITRREMIA S v =0 1153 ¢'(0) = 1, FLEf o(0) =0, FH5IE M@

¢ +p=c¢,
©(0) =0, ¢'(0) =1.
FEFFRTT AR B R T REHAE T AR N 2 + 1 =0, FreASFIR T REME# N o, = C1 cosz + Cosin.

MFARFFRIT e, T A = 1 AZFFRITRRAMR, FreAn S5 il ¢ = ae”.
AT TR ae” + ae” =, fa= %, HI o = %er,

BBl K RN @ = on + " = %e"” 4Oy cosa + Cysin .
5 0(0) =0, '(0) =1 fRA LR, 2

) 1 1
fi#ig CL = 3 Co = 5 FSjiid
@) 1.1 Ly
= —€ — = COS —Sinx.

ST UEWDE (/& S 5y, 3L 10 41)

Solution. ¢
=

Uy, = 1 — cos , v, = Sin

np np
NFGETRNE D — > vp. Hi

t2
1—cost~5 (t—0)
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BY e HEL( p > RS X

1
v, = (—1)" sin —

FACHEI, Hsin o~ = M p > 0 Bl Leibniz BT RIBIOOREL
EL%p > LIRS, %50 < p < L IHRFRHIRSL
Gk, IO p> L RAEATIEE, M 5 <p < LRPRIPIEE, %90 <p < 5 AR

I= /abwf(m)dx/abfé)dm
_ /abacfx dx/bféjy)dy
//xyf

JET

// (wyf 1yf )>dzdy
>£/xydxdy:/a xdx/a ydy

_ <b2;a2>2: (a+b)24(b—a)2.

20. Proof. it D = [a,b] x [a,b], W

Hi D (e BRI

ik




CHAPTER 17

2015-2016 4R (—) (F) WA

1 akssd (/s 3 4, 1618 %)
1 ghii 2 =4 — 2% —y? 15 P AWIYIPFE PAT T 22 + 2y + 2 = 1, W& P RgskRig () .

A. (1,-1,2) B. (-1,1,2)
C. (1,1,2) D. (-1,1,1)

[\

- FIEICHREL f(2,y) TERL (20, yo) ALHILAT 4 Z5 b S :
(1) WM FEATE: (2) MR EOES:; (3) "G (4) WHERTT T 5 1) S A AE.
HHCP = Q7 FORW MR PiEL R Q, WA () .

A (2)=(3)=(1) B. 3)=(2)=(1)
C. 3)=l=1) D. 3)=(1)=(4)
3. KRB I = /OZ d9/01f(7‘005977“3in9)7“d7" WA E IR R T R, IEFIERE (
1 Vi-y? 1 z
A. I:/O dy/y ! flz,y)dx B. I:/o dx/mf(x,y)dy
C. Iz/o dy/y ’ flx,y)dx D. I:/O dx/mf(x,y)dy
4. %SRBI 2° + y> = R*(R > 0) #F i 2 = 0,2 = h B4, W //(éﬂ2 +yP)ds=( ).
s
A. —27hR? B. 2rhR C. 7hR? D. ZR'

9]

L FAEE IR () .

H 4 = m 0
A. ﬁnILII;O a, =0, N Zan s

n=1

B. FEWY S an 5L, Hz:nlggc%ﬁﬁ, <1

n=1

391
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C. %nlgn;og—zzlﬂzlb7l s, muzlan st
n= n—=

D. # Y an HXPHCEL, WY a, HukblSk

n=1 n=1

6. & f(x) =24+ 10<z<m), MM S(z)= (;—U+Zancosnx7 —00 < x < 400, Hr

n=1

2 ™
ap, = 7/ f(z) cosnx dx,
T Jo

+1 C. -

[\
o3
o 3

2 Binhd (g 4 5), 3616 5))

) 227 + 7 + 27 =16, . o ‘
7. PAHRZR HUELR, RECPATT o B R R 2
24y =22 =0

8. X F = (y,z,zy), G=(1,0,z), M rot(F x G) =

9. #% D :2? +y* < d*(a>0), %//\/aQ—mQ—fdxdy:W, N a=
D

10. % LM A(1,0) 3] B(2,1) yEHZRIR, )R"J/ (Qxy —yt 4 3) dx+ (x2 — 4xy3) dy =
L

3 HATVHEEE (g 7 5y, 3% 42 57)
USRI P(1,2,3) B 2 iR, 5P o +y+ 2 — 2 = 0P E A .

2
12. z=f sina;,E . Hidr f B T Wriksr S8, SR 0%% )
Y 0x0y
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13 By = y(e), 2 = =(0) Hrf 2 = wf (0 y) ARE (2, y,2) = O B, Job S AT s 58,
HA B HESRSH, k

14. *Ziﬁj\ﬁ]:///(xQererzz)dv, Hr Va2 +42+22 <1
v

5. ﬂ‘zﬂﬂéﬂ%\lzyf (2 —9?) do+ (2® +¢2) dy, H LREFAM 2> +y> =2z +y+ 1, BUEM.
L

3)

D b oot 5 ABRA S )

t6. e Y -
n=1

4 B (B 7 5y, 3t 14 4))

17. FEMEERIT 2 +2y% +22° = 1 Bk, SR f (2,9, 2) = 2 +y° + 22 FERAULYT 0] o= (0, -1, 1)
(77 1) AR
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18. PO v = (22°,2¢°,3(2* — 1)), SEMM 2 =1— 2% — y*(z > 0) {0, SREAAZ ] Pyifta i

S by
b= //v -ndS.
S

5 Lyl (g s 4y, 110 4))
19. ﬁEEﬁ Leibniz §5]J%[Jf{£ %ﬁlﬁg&%& Z(—l)’“la,,,(a,L > O) ﬁ/@ (1) nlgrclo an = 0; (2) {an} %ﬁl@ﬁ’/’\
n=1

WZH D (—1)" an K

n=1

20. BERRAEL f(z,y) BA RS T, H f(Ly) =0, f(z,1) = Q//f(ﬂ?,y)da =a, HPD:0<z<

= [etatenin
D

D
1,0 <y <1, iR



CHAPTER 18

2015-2016 “#4-f o (—) (F) HIAR%H IR

1

YIRS (g8 3 gy, JE 18 4))

. Solution. C.

MEA G F(r,y,2) =2 +9y° +2—4=0, HEmERN
VF = (2z,2y,1).

DIFIHRFAT TP 22 4+ 2y + 2 = 1, SPFIRIBGIA T &7, B
2w _ 2y _ 1

2 2 1’
it e =1,y =1 AT RS 2 =2, # P =(1,1,2).

. Solution. A.

P BREFE A, (o, o) ARTELE AIHE H R BCAEZ R T ATROL FHE H I A A
(i PR REHE TG T Gl A REHE Hh gt 5 BB 2. PR BGT  J2

2)= @)= (1)

. Solution. C.

JERR T DRI AR A

0<r<1, 0§9§%7

BIss— MRl Bl B4Ry = o fIE 2% 4 y? = 1 B R IR I .

M B A AR RRET, 0 <y < g HXtEE y, A

y<axz<+1-—192
ES NIl
I= dy/ f(z,y)dz.
0 Yy

395

o5 . S
Z5 7
Yy
Vil
2 y==a :
| x2+y2
D
L X
0] 1
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4. Solution. B.
TEFF b 2?4+ y® = R?, SRR S0E -y R AN AR 27 R, FTRA

// (2% +y*)dS = R? - 2rRh = 27hR>.
S

5. Solution. D.

1 ‘ R T
T AR, @ an =~ W lim a, =0, FIHMGE Y~ LHL

n=1

1 = . Opyl .
; I, A oa,=—, N B, HI= ntl — =1
AT B, 4 an = —, )Jn;an st = lim =P = lim o

X Cakdi, 4

Ap =

WY " by, H Leibniz #5I3 T Al sk, H

1
1ima—:11m 1+ —"2— ] = lim 1—1—( ) =1.
n—oo by, n—o00 (:})” n— o0 \/ﬁ

B o =300+ Y0 ik
DI, %S an A, WS Janl 8t XS Jazal 5 S Janl BITHH, 80 S lasn| B8,
TS azn HXHHCOL, D T,

6. Solution. B.
ZBHUE f(2) =2+ 1 (0 <2 <) fEMEERERZHEL, FICHARECH A 27 iR L
[

2 B8 (g8 4 4y, 3L 16 4))
7. Solution. 322 — 3% = 16.
BERPATT o i, ORI AR P R 2 o

2 +y* -2 =0
Ba?=22 -y A 22+ 2+ 22 =16, 15

2(2% —y*) + 2 + 22 =16,

vm
=

322 —y? = 16.
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8. Solution. (0, z,0).

Jesk
i § k
FxG=\|ly z zy| = (zz0,-2)
1 0 =z
e (=z) 00 O(zz) 9I(—2) 90 I(x2)
—z 0 Tz —z 0 Tz
r"t(FXG)—( gy oz az—ax’ax‘ay) = (0,2,0).
. 33
9. Solution. \/;
FB AR AR AT . ,
//\/aQ—x2—y2dxdy=27r/ rva? —r2dr = 27;a )
5 0
2 3
R T =
3 3
3_° _ 32
@’ =3, 5

10. Solution. 5.
ic
P =2zxy —y* + 3, Q = 2% — 4xy’.
Bk Py =2z — 4y° = Qn, FTLAZHMEAUN 5 AR T 5.

PHwE O, | O, =P
® =2y —zy' + 3z + o(y).

il @, =Q WA ¢ (y) =0, #AIH & = 2%y — xy* + 3. Hfi

/Pdw+Qdy:<I>(2,1)—<I>(1,0):6—1:5.
L

3 JEARVRLE (gl 7 5y, 1k 42 43)
11. Solution. XK ELM nnEA s, H5 2 fMAT & Q(0,0,¢), W
s=PO=(-1,-2,c—3).

HUEA s L (1,1,1), #e=6. ProRELREN

x—1 y—2 2z-3
12 =37

12. Solution. iC f1, f2, fi2, fo2 ZMHIFIR f W HASRR—Fr. “BrimSE, W

z 1
=coszx f1 + — fo.
or Y

ESNTI)
92z T COST 1

xT
f12 - 7.]‘-2 - 7.]022-
2 y2 y3

Jzxdy - Y
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13.

14.

15.

16.

2015-2016 2£4EA - (—) (F
Solution. X} 5 FE4H
z=xf(z +y),
F(z,y,2) =0

PRz kS, 15 . ‘
Z 7y ,

dy dz
F — F: —F5 =0.
1+dx 2+dx 3=0
o . QY
Wik o
dz _ (f+af)F —af' [y

dz Fy+xf'F3

Solution. BRI X HR AT %0

) MIARERASHHR

///yzdv:O, ///(x2+yz+22)dv:g///(x2+y2+z2)dv
1% v W

JHBRARAR AR,

1—2/2ﬂd9/s1nd/ dp= T
=3 pdp pp—15

Solution. ff Green A=,

1= Z/ [a(‘”;z v) a(xzy yQ)} dzdy — 4/2@ +y)drdy.

Jﬁx2+y2—x+y+1l@ﬂj£llXERDB‘Jll}ﬂﬂ< )#ﬁ—jﬂ\[ [

I=2(Z+g§)oc=2-1- 7 3.

A A BRE T 5

Solution. it a,, = 3n ,

. n-3" 1 . n 1
= lim —————— = - lim = -,
n—oo (n+ 1) - 3n+l 3nooon+1 3

Ap41
Qn,

= lim
n— oo

TSR Rz%:&

o= 6B, AEUL G . TG
n=1

(jW,EWWﬂ

n=1

HURFE SR [0, 6). T HAN L S (2 §j

n=1

3)"
3n

At S(x) K, 1%
nfl

ymfﬁ%ﬁfli@néifv)

n=1 n=1
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1

a9 1
x ﬁ/\)ﬁlﬁj‘] ) (I):l_SIT_g:?)_(x_S):
R E ( )207 5]l

:/3 édt:—ln|6—z|—|—ln|3\ =In (63 ), z € 10,6)
4 PHLE (/8 7 4y, 3t 14 4))
17. Solution. %>R &k M (2, y, 2), M
VIOM) = (20,20,22),  n° = %(0, 1),
WO 1] 34k
o) _ V2(—y +2).
on

BIZEA R S a2 + 202 + 222 =1 F, 3K —y + 2 (A,

FHLagrangeiﬁﬁﬁy &L(xayvzv)‘):_y—"_z—"_)‘(x +2y +2Z2_1)a /?\VL:O, ?Tgf

2 x =0,
4y —1=0,
dAz+1=0,

2?4+ 2% + 222 = 1.

MBI TR A e =0, H 2= -y RALRITEG

bP=1,  y=4i, z:ﬂF%.
PRI T 32465 1A
1 1 11
Ml (0727_2>7 M2 (05_272
AT T S APE,
oOfAML) _ 5 UME) _ 5
on ’ on 7
TR A

o 11
o43)
18. Solution. BUKTH S1: 2 =0, 22 + 32 < 1M, S+ Sy HEHIFBIMIEE M.

H Gauss A3,
D= # (2x3,2y3,223) -ndS — //3(22 —1)dzdy

S+S51

/// 62> + 6y° + 62) dv+3//dxdy

S
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FIAE AR R AR
@:6///(x2+y2+2) dv+3//dxdy
\% S1
1 27 Vi—z
:6/ dz/ d9/ 7“(7“2+z)d7“—3 // dz dy
0 0 0
z2+y2<1
1

:127r/0 B(1—z)2+;(1—z)z} dz — 37

1
377/ (1—z2) dz — 37 = —m.
0

5 Zifndl (/a5 gy, 1510 51)

19. Proof. ic B4 Al
Sp=a1 —az+az—as+ -+ (—=1)""La,.
XHEEIGR AT, A
Son = (a1 —az) + (a3 — ag) + -+ + (a2n—1 — a2y).
HT {a,} IR, $ak—1 —agk >0, MM { S} BAIEIE .
X
Son = a1 — (ag —ag) — -+ — (agn—2 — Gon—1) — a2, < aq,

PR {S2n } BRARAT AL, BOREL.
lim Szn =S.

n—00
Xof B BB 43
SQnJrl - SQn + a2n+1-
M lim a, =0 A%
n—00

lim S2n+1 =5.
n— 00

PRIAT . A FA FR FARBR S, SRR s
20. Solution. [ f(1,y) =0, f(z,1) =0, FibL
fy(Ly) =0, fa(x,1) = 0.
A PR 2 SRR

I= //xyfxy(x,y) do = /01 dz /olmyfzy(x,y) dy
D
1

= /0 Ml;cydfx(x,y)] dx—/ol {myfz(x,y) /lefz(:v,y)dy] dz
/01 [/lefm,y)dw} dy—/o1 [/Olscdﬂx,y)] dy
= [ o] [ sear] @

- /01 {/Olf(x,y) dx} dyé/f(%y)daa.

y=1

y=0
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