Bién soan: Ths. Trinh Ngoc Hai-Vién Toéan ung dung va Tin hoc - BKHN

Pé cwong bai tip 16p KSTN
Mbén Giai tich 2

I. Ung dung phép tinh vi phén trong hinh hoc

1.

Tim d6 cong va ban kinh cong tai mot diém bat ki ctia duong cong:
3 T = acos’t
Ay =12 b) .3
Yy =asin’t

r = a(t — sint)

d) r = a(l 4 cos
) y = a(l — cost) ) ( ?)
Lap phuong trinh dudng tic bé cua cac duong:
22y
a)y = x°/? b)) ——==1
a’> b
T = acos’t r = a(t — sint)
C) . 3 d)
Yy = asln t y:a(l—cost)
Tim hinh bao cua ho dudng cong:
)y =(z—cf by’ = (v —cf
2 2 a2 1
9@ —a) +y = By = ke +
Viét phuong trinh tiép tuyén va phap dién ciia cic dudng cong:
T = Rcos’t . 5 5
a){y = Rsintcost tait = — b) 1 tai M(1,1,2)
. 4 T =y
z = Rsint ‘
(.2 2 2 [ 2 2 2
T +y +22=6 z°+y +2°=6
ol" Y w M2 o) 0T i M(1L,1,2)
r+y+z2=0 r—y"+ 27 =4

Chirng minh rang tiép tuyén ctia duong cong £ = acost,y = asint,z = bt tai diém bat ki luén tao

voi truc Oz mot goc khong doi.
Tim dd cong cua cac duong:

x = tcost 9 9 9
) -y +z22 =1
a) {1y = tsint tai M(0,0,0) b1, tai M(1,1,1)
. bt Yy —2x+2=0

Viét phuong trinh tiép dién va phap tuyén ciia cic mit sau:

a) 3xyz — 2° = a° tai M(0,a,—a) b) z = 2% + v tai M(1,—2,5)
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¢) 2717 4 /% = 8 tai M(2,2,1)
fL’Q yQ 2
d) — + 5 + — = 1 tai diém c6 ti€p dién chan trén cac truc toa do nhitng doan thing bang nhau.
a b c
Chirng minh rang tiép dién bét ki ctia mit phiang Tyz = a’ tao voi cac mit phang toa do mot tir dién co
thé tich khong doi.
Chirng minh rang tiép dién bét ki cta mit phing \/; + \/Z + \/; = \/E chin trén cac truc toa do
nhitng doan thing c6 tong do dai khéng doi.

II. Tich phan phu thugc tham so

10.

11

12.

13.

14.

15.

16.

17.

1

Cho f(x,y) la mot ham gian doan trén [0,1] X R . Liéu ham F(y) = f f(z,y)dz cé thé lién tuc
0
duoc khong ? Xét vidu voi ham f(z,y) = sgn(z — y).
1
. Khao sat tinh lién tuc cia ham s F(y) = % dz trong @6 f(z) lién tyc trén [0,1].
0 Tty
Tinh gidi han
1+a 1
a) lim % b) lim dz
a=0 < 14127 + ”—’+°Oa1+(1+§)n
n
Tinh F''(y) biét
cosy 2
a) F(y) = f eymda: b) F(y) = fe_nyda:
sin y y

Y
Tinh F'"(y) biét F(y) = f(x + y)f(z)dz trong @6 f(x) la mot ham kha vi trén R .
0

X

) . d" sinx 1 " nm

Ching minh ( ) = f y" cos(y + —)dy
dx" T xn—l—l g 2

Tinh céc tich phan sau:

w/2 ™
a) f In(a? sin® z + b? cos® z)dx b) f In(1 —2acosz + a*)dzr

0 0
Xét tinh hoi tu déu cua tich phan suy rong sau:
+00 +00

a) I(x) = f e dt b) I(y) = f Ve "dx, y € |a,b]

0 1
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—+00

o Ia)= [Z

a
1 X

18. Tinh tich phan sau:

a) f:z:”_l In"™ zdz , m,n € N

+00
e~ 0T e bx
c) f dz, a,b >0
X
0
00 e~ _ e—b:z: 2
e) f — | dx,a,b >0
X
0
+0o0 —ax —bx

al|<1

1
In(1 — a’2?)
i) | ———=dx,
{ V1 — 22
arctan axdx

+00
1) —_—
[ 2Nz -1

n) [ = f e dy (chtmg minh [? =

0
19. Dung ham Gamma, Beta, tinh :

1
a)f\/a:—xQda:

c)f

71'/2
e) f sin® z cos* zdz

+00
2
g) f 2™ dg
0

20. Chirng minh:

é/ida:

1—|—a:

I<ay, <a<+oo

cosmzdx , a,b > 0

01 = [Z

dx
b) —— n€eN

too 2
d)f6

0
T
f)fe —
h)fln 1_5(; da:,

lna —l—x dx
k)f b2 + 22

dz, a,b >0

sinmxdz, a,b > 0

al<1

2

f arctan az.arctan bxdx
m
T

0
—+00 —+00

fe_$2da:f xe‘“’jyydy)

0 0

b)far:Q\/a2 —2%dr,a >0
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I11.
21.

22.

23.

24.

1 1 400 400
dx w2dx T 4 s T
a) : = — b) | e¥de. | 22" dr = ——
{\/1—:{:4‘0[\/1—1:4 4 { { 8v/2

Tich phén bji
Doi tha tu lay tich phan trong cac tich phan sau:

1 1
Tinh tich phan sau: f dx f $€y2dy

0 72

Tinh céc tich phan kép sau:
a)ffxsinx—l—y)da:dy D:{(:c,y)ERQ:OSx,ySW/Q}

mjf y — x)dxdy D phén hinh phing giéi hanbéi y = 22 va © = y?

c)ff\x—i—y\dxdy D:{(:c,y)ERQ:‘:c,y‘gl}
D

d)ff\/\y—:cQ dzdy D:{(x,y)GRQ:‘x‘gl,Ogygl}
D

o [f lal+1y|dedy

2|+ y[<1
Dung phép d6i bién thich hop tinh céc tich phan bdi hai sau:

Lﬁf‘ | zy | dady b) ([]“ Ja? + y2dudy

2’ +y <1 2+ <1

c) f f siny 2% + y2dzdy d) f f y?)dxdy , D :

72 <a? 4 yP<dn
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(.2 2 2
2 .2 .9 =ty <a
— dxd D : ]
e) fo\/a T y-azray g >0
V(:(:Q + 2)2 < a?*(z® — y°)
f)ff\/(12—5132 y2dxdy D : ] y
D x>0
[ 2 2 2 2
x Y x Y
g) 1—— — =—dxdy —+=<1
fo a> b a®> b
25. Tinh céc tich phan boi ba sau:
dxdydz X,Y,z Z 0
o Jff
(z+y+z+1)° r+y+z<1
[ 2 2
z z° +y° < 2az
b) ———dzdydz Vs
fu{[f [xQ_i_yQ ‘x2+y2+z2 §3a2
c) fff(x2 + y?)dzdydz Viz?+y? 4+ 22 < R?
Vv
d)fff\/:c2+y2—|—z2d:cdydz Vi + P +22 <z
v
2,22 z’ yQ 2
e)fffa:yzda:dydz V:§+b_2+c_§1
fff ) 2 2 2
f) dxdydz Vi—-t+=+—-<1
a ¥ ooc
\/ 2y 2
g) 1—(— -I———i- )da:dydz Vi—+=4+—X<1
fff ¢ a> b c?
26. Tinh dién tich cac hinh phang giéi han boi cac duong cong sau:
o | @) =200 ) (" + 9% = 2" +y
22 +y* > a? 2,y >0
o '(:1:2_i_y2>2:8a2:13y d)—2—|—y—2—£—|—g
(z —a) + (y — a)’ < a? a> bV h ok

27. Tinh thé tich phan khong gian giGi han boi cic mit sau:
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a)z=14+z4+y,2=0z+y=1L2z=0,y=0.
=2+ y=2y=12=0.
c)z2::cy,:c2-|—y2:a2.

dz=a2>+¢} 2+ =222 +¢y* =22, 2=0.

e)z:x2+y2,z:x+y.

2 2 2 2 2 2
o
a b c a b c
2 2 2 2 22 2 2
T 2z T T
9t ot =l S =5
a b c a b a b
2
2 2
ml=+L ] +2=12=0
a b c

28. Tinh dién tich:

a) Phan mit cong a2z = 2y nam bén trong hinh try z? + y2 = g2

2 yQ

b) Phan mat cdu 2 + y> + 22 = @ nim bén trong hinh try — t+5 = 1
a b
¢) Phan mit cong z = 4/ 2% + y2 nam bén trong hinh try z? + y2 =2z

\ \ 2
d) Phan mit cong 2> + y?> = 2a2z nim bén trong hinh tru (:1:2 + y2) = 2a’zy

2

e) Phin mit cong 22 + y? = a® ndmbéntronghinhtru z +2 =0, 2 —2 =0 (x >0,y > 0)

29. Ap dung tich phan bi ba, tinh thé tich phan khong gian gidi han boi cac mit sau:

3
a) 2 +y° + 22 = 2az, 2% + y* < 2 b)(:z:2+y2+z2) = 3xyz
2 2 22 2 2 4
T Y 2 T T Y 2
) E-ANE R p— o +L 12—
: a> b P h )a2 ot

ey’ + '+ =,y + =0+ =22 (22>0,0<a<b)

IV. Tich phan dudng
30. Tinh céc tich phan duong loai 1 sau:

a) f (z 4 y)ds trong d6 C 14 chu tuyén ctia tam gidc v&i cac dinh O(0,0), A(0,1), B(1,0)
C
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31.

32.

b) f($4/3 + y4/3)d5 trong do C' : 23 4 y2/3 — q2/3
C
C) f\ Y \ ds trong d6 C : (x2 + y2)2 — a2(a¢2 _ yQ)

c
d) f\/xQ + y%ds trongdd C : 22 + ¢ = ax
C

T = acost
e)f(:c2+y2—|—z2)ds,0: y = asint t € [0,27]
c z = bt

f)f:z:st, C:2?+y*+22=0d% z+y+2=0
c

g) fzds, C :2° +1y? = 2%, y* = az liy tr 0(0,0,0) dén A(a,a,a\@)
C

Tinh céac tich phan duong loai 2 sau:

a) f(:z:2 — 2xy)dx + (y* — 2xy)dy trongd6 C 1y = 2% (-1 < 2 < 1)
c

b)f(:z:2—|—y2)da:—|—(a:2—yQ)dytrongdéC:yzl—\l—x\, 0<z<2
c

2 2
c) § (z — y)dz + (z + y)dy trongdo C' : Ty ‘Z—Q = 1 theo chiéu ngugc chiéu kim dong hd
a
C

d) § M trong d6 A(1,0), B(0,1), C(—1,0), D(0,—1)
ABCDA‘:U‘—i_‘y‘

e) 56 arctangdy — dz trong d6 OmA : y = z%, OnA : y = x, chidu liy tich phan theo

QmAnO T
chiéu duong.
(2,3) (1,1)
D [ ady—ydo o | (z—y)(de—dy)
(-1,2) (1,-1)
6,8 1,0
b ( )xdy + ydz ) ) xdy — ydx
i 2
(1,0) 2+ (0,—1) (z —y)
Tim z(z,y) biét

a) dz = (2% + 22y — 9?)dx + (2% — 22y — y*)dy
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33.

34.

35.

36.

ydr — xdy
3z% — 22y + 3y°

o) dz = e"(e’(x — y + 2) + y)dz + (¢! (x — y) + D)dy
Ap dung cong thirc Green, tinh céc tich phan sau:

0 )y — (@y)dn, C:a® 4" = o’
C

b) dz =

2yt
b)f(az—l—y)da:—(a:—y)dy, C.?—i—b—Q—l
c) § 6_($2_y2)(COS 2xydz + sin2zydy)

2 +2=R?

d) f (e* siny — my)dz + (e cosy — m)dy trong 36 AmO nira trén dudng tron
AmO

2% + 9? = ax, chay tir A(a,0) dén O(0,0).

xd . .
e) 9§ y — ydv trong d6 C' 1a dudng cong don khép kin, khong di qua goc toa dd va nguoc chiéu kim
22 +
QOng h.
Ap dung tich phan duong loai 1, tinh d§ dai cac duong cong:

a) x = 3t, y = 3t2, z = 2% lay tr 0(0,0,0) dén A(3,3,2)
b))z =e'cost,y=e'sint,z=elvéit >0

Yy

ozt +y? =cz, L = tan lay tr 0(0,0,0) dén A(z, vy, %)

8

Tinh dién tich phan hinh phéng gi61 han boi cac duong cong:
a) x = acost, y = bsint (0 <t < 27)
b) (v + 9)? = azx vatrue Oz

o) 23 + y? = 2% + y? va céc truc toa do

X

d (&5)" + (%)n = 1 va céc truc toa do
a

Tinh céac tich phan mat loai 1 sau:

a) ff 2dS trong d6 S 1a phin mit cong 22 + y? = 2az duoc citrabsi 2z = 22 + 3>
S

b) ff(x—i—y—l—z)ds trong d6 S 1a mit cong x° —|—y2 +22=0%2>0
S
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c) ff (:U2 + y2)dS trong d6 S 1a bé mat cua vat thé \z? + ¢y < 2 <1
S

dS ,
d) ff ~ trong d6 S 1 bé miit cia hinh tirdién 7+ y + 2 <1, 2> 0,y > 0,2 > 0
g A+z+y

e) f f | 2yz | dS trong d6 S 1a phin mit phing z = 2° 4 3 bi cit boi mit z = 1.

S

f) ff (zy + yz + 2z)dS trong d6 S 1a phin ciia mit non z = /2% + y? bi cét béi mit
S

2 + y? = 2az

37. Tinh cac tich phan mat loai 2 sau:
a) f f zdydz + ydzdx + zdxzdy trong 6 S phia ngoai mit chu 22 + y? + 22 = a®
S
b) f f (y — 2)dydz + (2 — x)dzdx + (x — y)dzdy trong &6 S 1a phia ngoai ciia mit non
S

=Nz +1y?,0<2<h

dyd dzd dxd 2 2 2
c)ff J z—l— z:z:+ ? ytrongdéSlélphiangoéicﬁamétx——l—y——l—z—:1
S o Y ’

z a b> c?

d) ff 22dydz + y3*dzde + 2%dzdy trong d6 S 1a phia ngoai cua mit cAu
S

(z—a)* +(y = bf’ + (2 — ¢} = R?
38. Ap dung cong thirc Ostragradsky, tinh céc tich phan mit sau:

a) ff 22dydz + y2dzde + 2%dzdy trong d6 S 1a mit ngoai cua hinh 14p phuong 0 < z,7y,2 < a

s

b) f f 3dydz + y>dzdx + z>drdy trong d6 S 1a phia ngoai cua mit cau 22 + y? + 22 = a2
s

c) ff (x —y + 2)dydz + (y — 2z + z)dzdx + z — x + y)dxdy trong d6 S phia ngoai ctia mit
s

‘x—y—l—z‘—l—‘y—z—l—x‘—l—‘z—x#—y‘:1
39. Ap dung cong thiic Stoke, tinh cac tich phan:
a) f (y + 2)dz + (2 + z)dy + (z + y)dz

C

trongd6 C : x = asin?t; y = 2asintcost; z = acos’t; 0 <t <7
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=1, chiéu cua C

b)f(y—z)dﬂi-l-(z—x)dy-l—(:c—y)dz trong d6 C' : 2 —|—y2 = a2z+%
a
C

nguoc chiéu kim dong ho néu nhin tir chiéu duong cta truc Oz

c) f (y? — 22)dx + (2% — 2*)dy + (2% — y*)dz trong d6 C' 1a thiét dién cta hinh lap phuong
C

0<z,y,2 < acatbdimit z +y + 2 = Ea , chiéu cua C nguoc chiéu kim dong ho néu nhin tir chiéu

duong cua truc Oz
d) f y?22dr + 122%dy + x*y>dz trong d6 C la duong cong kin
C

T = acost, y = acos2t, z = acos3t.Chiéu cta C lay theo chiéu ting cta .

10



