Dai hoc Bach Khoa Ha No6i Vién Toan ing dung va Tin hoc

BAI TAP THAM KHAO GIAI TiCH II
Nhoém nganh 2 Ma hoc phan: MI 1122

Chuong 1
Ham s6 nhiéu bién sb

Bai 1. Tim mién xéac dinh ctia cdc ham so sau:

1 Coy—1
a) 2 = —————— c) z = arcsin

VvVt +y? -1 .
b) z= /(a2 +y2 —1) (4 — 22 — y?) d) z=zsiny

Bai 2. Tim gi6i han (néu c6) ciia cac ham so sau:

4

W) Sy = g (@ 0y 0)
y2
b) f(%y):ma (z = 00,y = 00)
1 — 2 2
) fay)= 5 @0y -0
Q) flay) = LEH NN 0y 0)

x? 4+ y?
Bai 3. Tinh cac dao ham riéng clia cac ham s6 sau:
a)zzln(x—l— x2+y2> ¢) z=a" (z>0)
x
b) Z = y2 sin — d) U= €x2+y12+z2

Bai 4. Khéo sat sy lien tuc clia ham s6 va si ton tai cac dao ham riéng clia né

A
x arctan (—), neu x # 0

a) f(x,y) = x )
0, neuz =0
rsiny — ysinx .
; ; 0; 0
b) flz,y) = w? + 1y nen (@,4) # (G;0)
0, néu (z,y) = (0;0)
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Bai 5. Gid st z = yf(2%* — 9?), trong d6 f 1a ham s6 kha vi. Chting minh ring ddi v6i ham s6
z hé thic sau luon théa man

1, 1, =z

—Zp T2y = 5.

z Y Y

Bai 6. Tim dao ham riéng cac ham s6 hop sau:
2 52
a) z=¢e" "2 u=cosz,v=/22+ 132
x

Y

b) z =1In(u?+v?),u=zy,v=

¢) z = arcsin (z —y) ,r = 3t,y = 4¢3

Bai 7. Cho f 1a ham s6 kha vi dén cap hai tréen R. Chiing minh réang ham s6 w(z, t) = f(z—3t)
théa man phuong trinh truyén song o = 90
ba méan ng trinh truyén séng —- = 9—.
p g y g 12 02

Bai 8. Tim vi phan toan phan ciia cdc ham s6 sau:

a) z =sin(z? + y?) c) z = arctan ik
-y
b) z = Intan Y d) u=av"*
x

Bai 9. Tinh gan ding

a) A= \/(2,02)3 + €003 b) B =(1,02)""

Bai 10. Tim dao ham, dao ham riéng ciia cac ham s6 an xac dinh béi cac phuong trinh sau:
a) 23y —y3r = a*, tinh o
b) 22 +y+ 2> +€* =0, tinh 2/, 2,/

T+
c) arctan Y- y, tinh o/
a a

d) 2*+y* +2° = 3zyz =0, tinh 2,/ 2,/

Bai 11. Cho ham s6 an z = z(z,y) xac dinh bdi phuong trinh 2%y + 4y? + 2%z + 2® = 3. Tinh

0z 0z
—(0;1), =—(051).
S (0:1). (0
.. r+z 2 N L 2 R . . o
Bai 12. Cho u = P tinh w,’,u,” biet rang 2z la ham so6 an cta z,y xac dinh bdi phuong
y+z

trinh ze® = xe® + yeY.
2 . N
Bai 13. Phuong trinh 2% + = = /y2 — 22, x4c dinh ham an 2z = 2(z, y). Chiing minh ring
T

1 1
w2z, + —zy/ = -
Y
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Bai 14. Tinh cac dao ham riéng cap hai ctia ham so sau:

1 . y
— /(2 2 — arctan 2
a) z = 3 (x + y ) C) zZ arctan 7

b) z=z*In(z +y) d) z = sin(z® + y?)
Bai 15. Tinh vi phan cap hai ctia ham s6 sau:

a) z =xy® — 2’y b) z = e*(z + y?) c) z=In(x® + y?)
Bai 16. Tim cuc tri ctia cac ham s6 sau:

a) z = 4a% + 62% — dry — y* — 8x + 2 d)z—4 3wy

x oy 12

9,2 2 —(x24y?
b) z=22% 43y’ —e (V) e) z = e¥(4x® — 2zy + y°)

c) z = dxy — zt — 2y? f) z=a%+y* — (x +y)?
Bai 17. Tim cyc tri clia ham s6 z = 22 + y? vdéi diéu kien 3z — 4y = 5.
Bai 18. Tim mot diém thuoc elip 422 + y? = 4 sao cho n6 xa diem A(1;0) nhat.
Bai 19. Tinh gi4 tri 16n nhat va bé nhat ctia cdc ham sb

a) z = 22 + y? + 2y — 7Txr — 8y trong hinh tam gidc gidi han bdi cac dudng thang x = 0,
y=0,varz+y==6

2 2

b) z = 42? — 9y? trong mién gidi han bsi duong elip 5 + yz =1
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Chuong 2

Ij’ng dung cua phép tinh vi phan trong
hinh hoc

U’ng dung trong hinh hoc phang

Bai 20. Viét phuong trinh tiép tuyén va phap tuyén véi duong cong
a) y =3+ 212 — 4 — 3 tai diém (—2;5)
b) y = e'*" tai giao diém ciia dudng cong véi duong thing y = 1
¢) T =cost+tsint,y =sint —tcost tai diém ting véi t = 7/2

Bai 21. Tinh do cong cua

a) y = In(cos x) tai diem ting v6i x = 7 /4

__ 43
py JE T2 tai diém M(3;0)
y=In(2t — 1)

Bai 22. Tim diém M trén parabol P: y = 2% — 4z + 6 sao cho do cong ctia P tai M dat 16n
nhat.

Ung dung trong hinh hoc khéng gian
Bai 23. Gia st pl(t), ¢(t), a(t) 1a cdc ham kha vi. Ching minh ring

0 Lanan) = PO

b) % (ap(t) = a() B 1 (o))

Bai 24. Duong cong C' duge biéu dién béi ham vecto 7(t). Gia sit 7(¢) 1a ham kha vi va r/(¢)
luon vuong goc véi 7(t). Chiing minh rang C' ndm trén mot mit cau tam tai gbe toa do.

Bai 25. Viét phuong trinh tiép tuyén va phap dién ctia dudng
a) v = asin’t,y = bsintcost, z = ccos’t tai diem ting v6i t = w/4, (a,b,c > 0)

b) x =2cost,y = 4sint, z = 4cos’t + 1 tai diem M(v/2;2v/2;3)
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Bai 26. Viét phuong trinh phap tuyén va tiép dién ciia mat cong
a) 2%+ 3y + 223 = 3 tai diém (2;—1;1)

b) z =1In(2 + 32% — 4y?) tai diém (1;1;0)

)

)
)
c¢) 202 — y? +22% = 3 tai diém (1;-1;1)
d) 2%+ 2y — yz = 0 tai diém (1;1;3)

e) (x—1)2+ (y —1)2 + 22 = 25 tai diem (4;1; —4)

Bai 27. Viét phuong trinh tiép tuyén va phap dién ciia duong

) 4T TYE tai diém A(4; —3;0)
3r+4y+52=0

{23:2 +3y% + 22 =47

tai diem B(—2;1;6
2+ 2y =z ’ ( )
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Chuong 3

Tich phan kép

Tich phan kép
Bai 28. Thay doi thi tu lay tich phan ciia cac tich phan sau

1 VT
0 [ [ ey

1422

o [ flaw)

sin x

\w\:

1 1+4/1-y2 2 Yy 2 \/m
b) O/dy :/y flz,y)dx d) O/Idyo/f(%y)d:r +¢édy 0/ fz,y)dx

Bai 29. Tinh cac tich phan sau

//x2 sdxdy, trong do D = {(z,y) eR?: 1 <2 <2,0<y<1}
) //(2y — x)dzdy, trong d6 D 1a mién gidi han bdi cac dudng cong y = 2% va y = 1
) //‘I_?J‘dxdy, trong A6 D = {(z,y) e R?: 0<2<1,0<y <1}
) / x\/mdxdy, trong d6 D 1a mién gidi han béi cac duong y =z, 2z =0vay =1

) // 2zydrdy, trong d6 D gidi han bdi cac duong x = y?, 0 = -1,y =0vay =1

/ / (1] + yl)ddy

|z|+]yl<1

y+1
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Bai 30. Tim can lay tich phan trong toa do cuc cta [[ f(z,y)dzdy, trong d6 D 1a mién xac
dinh nhu sau v
a) a® < 2?4y < b?
b) 22 +y* >z, 2? +y? < 2z,2 <y,y <3z
22 P

c) —+§<1, y>0,(a,b>0)

Bai 31. Dung phép doi bién trong toa do cuc, hay tinh cac tich phan sau

R vV Rz—1x2
a) /dx / vV Rx — 2?2 —y?dy, (R >0)
0 VR

) / x\/ 22 + y2dady, v6i D22 +y? <
D

) [[@ sy v D (o) e R 1< 4P <40 <y <)

) // xydxdy, voi
D

1) D la mat tron: (z —2)2 +¢y* <1
2) D la nita mat tron: (z —2)2 +¢y*> <1,y >0

e) / |z — y|ldzdy, v6i D : 2? +y* < 1

Bai 32. Chuyén tich phan sau theo hai bién u va v

1 T
) /dar/f(fc,y)dy, néu dat {u:x—l—y
v=x—y

0 —x

b) Ap dung tinh véi f(x,y) = (2 — x —y)2.

Bai 33. Tinh cac tich phan sau

dxd < z? 29
// aty trongdoD ysaty sy
v <y <3

1
b) ———dady, trong d6 D : 22 +y* < 1
22
/s V1i+zi 4y

20 < a? +y? < 12

// 22t - dxdy, trong d6 D : ¢ 22 + 32 > 2v/3y
x>0,y =20
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2

2
d) // 1922 — 4y?|dxdy, trong d6 D : % + % <1
D

e) //(4xy + 3y)dzdy, trong d6 1 < zy <4,z <y <9z
D

3.1 Ung dung cta tich phan boi

y =yt =20

2

Bai 34. Tinh dién tich ctia mién D gidi han bdi cac dudng { )
Tt =y, x° = 2.

y=0,y? = 4azx

Bai 35. Tinh dién tich clia mién D gidi han bdi
r+y=3a,y<0,(a>0).

20 < 22 4+ y? <4
0<y<ua

Bai 36. Tinh dién tich cia mién D xac dinh béi {

Bai 37. Tinh dién tich ctia mién D xac dinh béi r > 1;r < % cos .

Bai 38. Tinh dién tich ctia mién D gidi han béi duong r = a(l + cos ), (a > 0).

Bai 39. Chiing minh ring dién tich mién D xac dinh béi 2%+ (ax —y)? < 4 khong doi Va € R.

Bai 40. Tinh thé tich ctia mién xéc dinh béi
r+y>l,z+2y<2,y>0,0<2<2—2x—y.

Bai 41. Tinh thé tich ctia mién giéi han béi cac mit

=4 -2 —y? 22 =2+ 2% + 42
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Chuong 4

Tich phan dudng

Tich phan duong loai 1
Tinh cac tich phan sau:

Bai 42. /(xy + x 4 2y)ds, trong d6 C' la dudng cong = = cost,y =sint véi 0 < t < 7/2
C

2
Bai 43. [ xyds, trong d6 C 1a nita dudng elip % ty2=1,y>0

A—

Bai 44. [ (z —y)ds, C la duong tron 22 + y? = 2x

Q

x = a(t —sint)
y=a(l —cost),(0<t<2ma>0)

Bai 45. [ y?ds, C la duong c6 phuong trinh {

A—

Tich phan duong loai 2
Tinh cac tich phan sau:

Bai 46. /(x2 +y*)dx + (3wy + 1)dy, trong d6 L 1a cung parabol y = 22 tit O(0;0) dén M(1;1)

L

= a(t —sint N

Bai 47. /(2x — y)dx + xdy, trong d6 C' la dudng cong v =a(t—sint) theo chiéu tang

y = a(l — cost)
C

ciat, (0 <t<2ma>0)

Bai 48. / 2(z? + y*)dx + z(4y + 3)dy trong d6 ABC'A 1a dudng gap khic di qua A(0;0),

ABCA
B(1;1), C(0;2)

dz + d )
Bai 49. / ‘ ””’ j: ’ y‘ trong 46 ABC'DA la dudng gép khic di qua A(1;0), B(0;1), C(—1;0)
x|+ y
ABCDA

va D(0; —1)
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Bai 50. Tinh tich phan sau

/(xy+x+y)dx+(xy+x—y)dy
C

bang hai cach: tinh tric tiép, tinh nho cong thitc Green 16i so sanh céac két qua, véi C 1a duong

2 2 _ Rp2 b) 22 2 _9 x2 P
a>x+y )$+y x C)?+§:1,(Cl,b>0>

Bai 51. 7{ z? (y—l—%)dy—yQ <x+%)dw

x2+y2=2z

Bai 52. ]{ e” [(1 — cosy)dz — (y — siny)dy] , trong d6 OABO 1a duong gap khic qua O(0;0),

0ABO
A(1;1) va B(0;2)

Bai 53. j{ (zy+e“sinz+x +y)dr — (zy — e ¥+ — siny)dy
x24y2=2zx
3

Bai 54. 7{ (a:y4 + 2%+ ycos(xy)) dr + (% +ay? — x4 xcos(a:y)) dy, trong d6 C' la duong

cong xr = acost,y = asint, (a > 0)

Bai 55. Dung tich phan duong loai hai tinh dién tich ctia mién giéi han bdi mot nhip cycloid:
r =a(t —sint);y = a(l — cost) va truc Ox, (a > 0).

(3;0)
Bai 56. / (z* + 4oy®)dx + (62°y* — 5y*)dy
(=2;-1)
(252m) )
Bai 57. / (1 — y—Qcos Q) dz + (sing + Y cos y) dy
o x x T x x

Bai 58. Tinh tich phan dusng /(y2 —e¥sinz)dr + (2° 4+ 2zy + €Y cos x)dy, véi C la nita dudng

C
tron z = /2y — y?, di tit O(0;0) dén P(0;2).

Bai 59. Tim hiing s6 a, b dé biéu thitc (y? + axy + ysin(xy))dz + (2% + by + x sin(zy))dy 1a
vi phan toan phan clia mot ham s6 u(z,y) ndo d6. Hay tim ham s6 u(z,y) do.

Bai 60. Tim ham s6 h(y) dé tich phan
/ h(y)ly(2z +y)de — x(2x — y*)dy]
AB

khong phu thuoc vao duong di trong mién xac dinh. Véi h(y) vita tim duge, hdy tinh tich phan
tren tit A(0;1) dén B(—3;2).
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Chuong 5

Ly thuyét truong

Bai 61. Tinh dao ham theo huéng { clia ham u = 323 + y? +22° — 2wyz tai diem A(1;2;1) véi
(= @,B(?;Zl; 2).

4 a ?
Bai 62. Cho ham s6 u(z,y, z) = 2% + 32z%y + 2y2®. Tinh dao ham aju tai diem A(1;1;—1),
n

trong do 7 1a vecto phap tuyén huéng ra ngoai ctia mit cau 22 + 3% + 22 = 3 tai diem A.
. T2 .
Bai 63. Tinh modun cta gradu, véi
u=1a+y° +2* — 3wyz

e
i

—
tai A(2;1;1). Khi ndo thi gradu vuong géc v6i Oz, khi nao thi gradu = 07

-
Bai 64. Tinh gradu, véi
2 1 .
u=r"+—-+Inr, ler:\/m.
r

Bai 65. Theo hudéng nao thi sy bién thien ctia ham s6 v = zsin z — y cos z tit gbe O(0;0;0) 1a
16n nhat?

— P
Bai 66. Tinh gbc gitta hai vector gradz clia cdc ham s6 z = /22 +y? va z = v — 3y + /37y
tai (3;4).

Bai 67. Trong céac truong vecto sau day, truong nao la truong thé? Tim ham thé vi (néu co)

a) F = (22 — day)i + (223 — 22)] + ek

b) F = (yz+1)i+ (zz+2y)j + (zy — 3)k
¢) F=(z+y)i+(@+2)]+(+yk
Q) Feo ST H2E ) hiing s6

\/(1'2+y2+22>3

) F = (3224 2y2)i + (y® + 222 + ¢¥)] + (922 + 2ay)k

Vién Toan itng dung va Tin hoc
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