INDIVIDUAL ASSIGNMENTS

Part A. «Differential multivariable calculus »

Problem 1.

Determine the domain of the function and grapf the domain. Sketch the level curves of
the function.

1.1 z = In(xy)
1.2 z = arcsin(xy)
1.3 z = arcsin(x + y°)

1.4 z=4/y° +x°

¢

+
<
|

ek

1.5 z=qlx’ 4

1.6 z = arccos(3xy)
1.7 z=In(4-x>-y?)

7

1.8 z=4/y* -x°

1.9 z = arcsin(x’ + y?)

:

110 z=+x"+y" 1
1.11  z=arccos(x’ — y*)
1.12  z=arcsin(x” — y?)
1.13  z=In(x*+y*>—4)
1.14  z=In(x+y)

115 z= 1—x7—

1.16  z=In(x>-y?)
1.17  z = In(arcsin(xy))

N
<

1.18  z =cos(arccos(x’ — y?))

1.19  z=arccos(x’ + y*)

120 z=45-x>—)"

T

121 z=In(——5—)

122 z=4x" -y

1.23  z=arccos(r/x” +y*)

124 z=(4-x" —yz)_%
1.25  z=arcsin(x’ +y?)

5x+6y2
126 z=ifa_yp &t

1.27 z= 2ln(x2 — y* —1) + arcsin x”
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2

128z :\/mﬂ:osyT
X

z = In(4x’> + y° —4)
x2 —y2 -1

130 z= Jxy

G 4y -3)

1

+e

1.29

+arccos(x’ — y)

Problem 2.

Find all partial derivatives of the first order of the function U = f(x, y,z).
2.1 U=x"
22 U =(arcsinx)®""
23 U= (xz)(y%_y)wsz
2.4 U = (x = 5x° )™
2.5 U= (cosx2)<y3,y)sin:z
26 U=(x’ _3x)(3y,yz)mzz
277  U=(5x+sin x)y'"(zz’z’
2.8 U=(T7cosx— xz)(lny)zz
29 U= (xz)(yz)z2
210 U= (e3x-x2)(yz)lg:
2.11 U =(arcsinx’)™" e
212 U=(In(1- xz))(yztv)z4
213 U=(x’ _5x4)(1n(yz,y»ms:
214 U=(n x)(cosy)zz
215 U= (xz)(siny)mz
216 U= (x7)(y")25
217 U=(n(x’-2 x))(yz)“}*z)
218 U= (x3 _4x5)(1,yz)(z2+z>
219 U=(x+sin xz)(cosy)u,zz)
220 U= (xs)(yz)z3
221 U=x
222 U= (xz)(y7)<z“fz2)
223 U= (x2)<c05y2)awsm:
224 U= (2x3 _xz)(ey)cos:
2.25 U =(arcsin 3x)(yz)zgz
226 U =sinx<""
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227 Us=tgx™"
1 . 19z
228 U =(ctg=)"™
X

cz]
x &

229 U= (cosxy)““?

1 (cos )
2.30 =(sin—) 7
X

Problem 3.

Find the required partial derivatives of the function U = f(x, y) and verify the equation.

2 2 2
3.1 x26—2+2xyau+yza—z=0, =2
ox oxoy oy X
82u 62u
3.2 Pl 8 — =0 Ju=In(x’ +(y+1)%)
2
33 yaig =(1+ylnx)g—z,u:1n(x2+(y+l)2)
2 2
34 ng—l:+y22—z:O,u:exy
X Y
2 2
3.5 azgz—zz,u—sm (x—ay)
2 2
3.6 azg—f—)fzz—Ou y\/;
X X
2 2
37 612 6_1; _ a_z,u _ e—cos(x+ay)
ox~ Oy
2
3.8 Ou =0,u =arctg s
ox0y 1-xy
2 2
3.9 Z—Z+%=O,u=ln(x2+y2+2x+l)
X y
2 2 2
3.10  x° 2x 2xy§x;;+y26—l:+2xyu20,u:exy
2 2
3.11 98— 8—?20,u:e’(”3y)sin(x+3y)
ox> oy
2 2
3.12 xza—bzl+2xy 0 yza—Z:O,u—er
ox ox0y oy
2 2
3.13 2—Z+%=0,u=arctgl
X Y X
2 2
34 M OM O OU 6 in(xte)
Ox 0Ox0y Oy Ox
2 2
3.15 a—f QU =In(x - y?)
ox 8y
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3.16

3.17

3.18

3.19

3.20

3.21

3.22

3.23

3.24

3.25

3.26

3.27

3.28

3.29

3.30

o’u  ou
—+—=0,u=-In x—a)’+(y-b)
o VGx=a)’ +(y=b)
o’u  ,0u .
§=a y,u=Asmmxcosamx
o’'u  ou .
x— =—,u=cos y+(y—x)sin
( y)axay & y+(y—x)siny
2

. ou _8_u’u: ¥

ox0y Oy y

2 2 2
0 Z‘.a L;_(a u Y =0,u=In(e" +e”)
ox* Oy Oxoy

2 2
a—Z+a—Z:0,uzln;
ox® oy x*+y°
o’u o 0u _ y
axz ayz ) y2 _a2x2

o’u w1 1 1

+ o= u=In( )

ox0y Ox~ X Xy
o’u o’u
~ 242 =0,u =arctg(2x—
ox’ oxoy 8 Y

2 2 2
x26_u+2 au +y26_u=2?u,u=31¢ax+by

ox? w Ox0y oy’

azu _ aZu _ e—cos(x+3y)

For i) Yol

2 2
ZTLZ‘jL%:O,u:e"(xcosy—ysiny)
2 2

8u:16(3b2t,u_ . Y .

Ox oy vy —16x

ou ou ou

() G () =Lu=¥ )"+
2 2 2

L
x*  oy° oz
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Part B. « Multiple Integrals»

Problem 1.

Change the order of integration of each iterated integral. Do not integrate.

0

1.1 Tdy [ 1 y)dx+jdy [ £ yydx.

2 ny -

1.2 jdy j f(x,y)dx+j dy j F(x, y)dx.
1 y NN

1.3 j j (x, y)dx + jdy j £(x, y)dx.
1y 2 2y

1.4 J I f(x, y)dx+-[dy J- f(x,y)dx.

1.5 j dx j f(x, y)dy+jdxj F(x,v)dy.

NEI—— x
ﬁé arcsin y 1 arcsin y
16 [dy [ feapde+ [ dy [ fxy)dx.
0 0 *54 0

-1 2y 0o
1.7 j dy j F(x, v)dx + j dy j £(x, y)dx.

1 0 —lny

18 fay [ fx, y)dx+jdy f f(x,y)d.x

o~y
1.9 ] dx ZIX f(x,y)dy + J.dxx.[ f(x,y)dy.
f 0

1.10 jdx j Fx,y)dy + j dx j £(x, v)dy.

i SR e

1.11 dej f(x,y)dy+ J-dx I f(x,y)dy.
0 x? B Ja?
1 -

1.12 j dyj f(x, y)dx+jdy j £(x, y)dx.
Y siny 7 eosy

1.13 j j F(x, v)dx + j dy j F(x, y)dx.
0 0 % 0

1.14 ].ldx j{ f(x,y)dy+'(|).dyj‘f(x,y)dy.
) —(2+x) -1 33

1.15 Idyjf(x y)dx+J.dyI f(x,y)dx.

1 Iny
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1.16

1.17

1.18

1.19

1.20

1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

1.30

jl f(x, y)dx+fdy

-y ~Jry
2

kﬂxwﬁﬁjdyj S (x,p)d.

yyﬂxww+ﬁwjﬂxww

[ Fep

\_,'—.O

0

0
dx J.
Va—d 2 NN )

.T S(x,y)dx + j).dy _(i f(x,y)dx.
—-(2+y) \/;

| o &\o!—,.— o'—.— oc_.H

yff(x y)dX+Idyf S (x, y)dx.

|

1 f

[ jﬂxw@+jwj.ﬂmw@.
% % o
[ [ [ £, p)dy.

dxj f(x,y)dy +
0 / 0

‘ﬂxw@%fﬁfhﬂxw@

] T S (x,y)dx + ]).dyj- f(x,y)dx.
VI

j j(xw@+ﬁujﬂxw@
B4 Jai

[dr | rydy+ f dx [ f(xy)dy.
j T xw@+ﬁuf 1, )dy.
0 —x 1 —J2=x

1 7 ey

[ fﬂxw@+fwf<ﬂ%w@-
1 2 2t

J. S(x, y)dx + 3. dy I f(x,y)dx.
J

o'—,k| ::'-—-.\:9

ﬂnw@+ﬁhj S, p)dy.
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Problem 2.

Evaluate the double (a) and the triple (b) integrals:

“ (12x*y* +16x°y” )dxdy;
21 a) b

D:le,y=x2,y:—\/;.

b J. .IJ. dxdydz

V:y=10x,y=0,x=1,z=xy,z=0.

” (9x°y* +48x’y* )dxdy;
22 a)o»

D:x=1,y:\/;,y:—x2.

_[” dxdydz
by %Y+

V:%+%+%=l,x=0,y=0,z=0.

[[36x*y* =96 y* )dxy;
2.3 a)

D:le,yz%/;,y:—xS.

b) I.IJ‘IS(yz + z%)dxdydz

Viz=x+y,x+y=1,x=0,y=0,z=0.

“ (18x°y* +32x°y* )dxdy;
24 a) »
D:le,yz,x3y:—3/;.

'[ ” (3x+4y)dxdyd=z
b) ¥

Viy=x,y=0x=1z=5x>+%),z=0.

ﬂ (27x°y* +48x’ y )dxdy;
25 a) »

D:x:I,y:x3,y=—x/;.
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(1+2x* )dxdyd
a2

V:y:9x,y:0,x:1,z:\/5,z:o

” (18x%y”* +32x°y* )dxdy;
26 a)o»

D:x:I,y:%/;,y:—xz.

[[[ @7 +54y*)dxdydz
b) ¥

V:y=x,y:0,x:1,Z:\/E,z:O

” (18x°y” +32x°y*)dxdy;
27 a) »

D:le,y=x2,y:—\/;.

b J. }U vdxdydz

V:y=15x,y=0,x=1,z=xy,z=0.

” (27x°y* +48x’ y )dxdy;
28 a) »

D:le,y:xz,y:—\/;.

_[” dxdydz
by 1+%6+%+%

V:%6+%+%=l,x=0,y=0,2=0.

” (4xy + 3xzy2 )dxdy;
2.9 a) »

D:le,y:xz,yz—\/;.
J.“(3x2+ v )dxdydz

b) ¥
V.z=10y,x+y=1Lx=0,y=0,z=0.

” (12xy +9x° y* )dxdy;
210 a) »

D:x:I,y=\/;,y:—x2.
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j j j (15x + 30z)dxdyd:z
b) 7

Viz=x"+3y",z=0,y=x,y=0,x=1.

” (Bxy + 9xzy2 )dxdy;
211 a) »

D:le,yzi/;,y:—xz.

(4 +82°)dxdydz
) [[CERT

V:y:x,z:\/g,y:O,x:I,z:O.

” (24xy +18x°y* )dxdy;
212 a) »

D:x:I,y:x3,y:—%/;.

(1+2x* )dxdyd
a2

V:y:36x,y:0,x:1,z:0,z:\/g

” (12xy + 27x2y2 )dxdy;
213 a) »

D:le,y:xz,yz—%/;.

) j ! j 2 lxzdxdydz

V:iy=x,y=0,x=2,z=xy,z=0.

” (8xy +18x”y* )dxdy;
2.14 a) »

D:le,yzi/;,y:—xz.

il dxdydz

b " Glot Vs + 74
V:%O+%+%=l,x=0,y=0,z=0.

: ﬂ (% Xy + %1 x> y*)dxdy;
a) D

D:x:l,y=x3,y=—x/;.

2.15
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) [ l [ + 3y )dxdydz

V.z=10x,x+y=1,x=0,y=0,z=0.

: H (% xy +9x° y*)dxdy;
a) »

2.16
D:x=l,y:\/;,y=—x3.
j j j (60y +902)dxdydz
b) ¥
Viy=xz=x"+y",z=0,x=1,y=0.
” (4xy +16x°y* )dxdy;
217 a) »
D:le,y=x2,y:—\/;.
A2 x + 3 )dxdyd:=
0%
V:iy=9x,y=0,x=1z=xp,z=0.
” (6xy +24x° v’ )dxdy;
2.18 a) »
D:le,y:\/;,yz—xz.
.[ ” (9 +18z)dxdydz
b) v
Viy=4x,y=0,x=1z=|xy,z=0.
” (4xy +16x°y* )dxdy;
219 a) »
D:le,y:i/;,yz—f.
J. H 3y’ dxdydz
b) ¥
Viy=2x,z=xy,y=0,x=2,z=0.
” (4xy +16x°y* )dxdy;
220 a) »

D:le,y=x3,y:—3/;.
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J- J- J- dxdydz
b 05

V:%+%+%=l,x:0,y20,z:0.

J. I (44xy + 16x° y3 )dxdy;
221 a) »

D:le,y:xz,y:.—\/;

b J. }U x> dxdydz

Vi:z=10(x+3y),x+y=1Lx=0,y=0,z=0.

” (4xy +176x° y* )dxdy;
222 a) »

D:le,y=3/;,y:—x2.

[[[ 8y +122)dxdydz
b) ¥

V:y:x,Z:3x2+2y2,Z=0,y:0,x:1.

[[ Gy =45 y* ety
223 a) D

D:le,y:x3,y:—\/;.
j j j 63(1+ 2y )dxdydz

b) ¥
Viy=x,y=0x=1z=1/xy,2=0.

“ (4xy +176x° y* )dxdy;
224 a) »

D:le,yzx/;,y:xz.

dxdyd
b J!I(x+y) xdydz

V:y:x,y:0,x:1,z:30x2+60y2,z=0.

225 a) JDI (6 +2% ¥y

D:x=l,y=x2,y=—\/;.
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b) J}[ J. xyzdxdydz

Viy=x,y=0,x=2,z=x,z=0.

“ (9x°y* +25x* y*)dxdy;
226 a) »

D:x:I,y=\/;,y:—x2.

J-” dxdydz
b 7YY

V:%+%+%6=1,x=0,y=o,z=0.

227 a) JDI Gy 5% R

D:x=1,y:3/;,y:—x3.

[[[ (5 +32)dxdyaz
b) v

V:y:x,y=0,x=1,z=x2+15y2,z:O.

“ (9x°y* +25x*y*)dxdy;
228 a) »

D:le,y=x3,y:—3/;.

by J.}U Yy dxdydz

Vi:z=10B3x+y),y+x=1,x=0,y=0,z=0.

” (54x°y* =150x*y*)dxdy;
229 a) »

D:le,y:xz,y:—%/;,(xZO).
j j j (x> + 4y dxdydz

b) ¥
V:z=202x+y),x+y=1,x=0,y=0,z=0.

[[ oy = 95"y )y
230 a) b

D:le,y=3/;,y:—x2,(x20).
J”xzdxdydz
b) ¥

V:y=3x,y=0,x=2,z=xy,z=0.
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Problem 3.

Find the volume of the body bounded by surfaces

31 a) y=1672y=~2x,2=0,x+z=2;
b) x2+y2=2y,z=7—x2 z=0;
) z=2-12(x"+)"),z=24x+2;

2 2
d) 1<x’+y*<49,— x +y ,/x _;y ,—X <

_ _5x _ _ ., 5Ux
32 a) y=5Jr,y= A,z_o,z_5+ -
b) x2+y2:y,x2+y2:4y,z:\/x2+y2,z:0;

¢) z=10((x— 1)2+y2)+IZ=21 20x;

d) 4<x*+y° <64,/ ,/x Y fBey<o;

33 a) X’ +y°=2,y= \/_y 0,z=0,z=15x;
b) x>+’ =8xy/2,z=x>+1* —64,z=0(z > 0);
c) z=8(x"+y’)+3,z=16x3;

2 2
2 2 2 X +y .
d) 4<x"+y +z <64, 3 ASySO,

34 a) x+y:2,y:x/;,z:12y,z:o;
b) x>+’ +4x=0,z=8-y",z=0;
¢) z=2-22((x+1)> + %),z =—40x—38;

2 2
D 4<x’+1’+22<36,25— |~ sos—y .
) Y 63 7 NE)

35  a) x=20y2y,y=5{2y,z=0,z+y= 12;

b) ¥+ =6x,x"+)* =9x,z=/x>+3%,2=0,y =0(y < 0);
¢) z=4-14(x>+y%),z=4-28x;

1<+ +22<36,2> x+y —3<y<—x3.

5 5
3.6 a)x= \/;/,x= y6,z=0,z=5(3+\/;)/6;
b) x2+y2:6\/§y,z:x2+y2—36,Z:0(ZZO);
c) z=28((x+1)"+y°)+3,z=56x+59;

2 2
d) 25< x> 437 +22 <100,z > | 9+9y 3 <y <—x3.
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3.7

3.8

3.9

3.10

3.11

3.12

a)x’ +y2 :2,x:\/;,x=0,z =0,z=30y,
a)x’ +y° :2y,z:%—x2,z:o;
d)z =32(x" + y*)+3,z =3 - 64x,

2 2
D<x +y +22<49,0<z< [F 1L <y
) 4 24 4 \/g,yﬁ—xx/g.

a)x* + y* :2,x:\/;,zz(),z:12%’

ci)x2 +y2 :2y,x2 +y2 =5y,x:«/x2 +y2,z =0;
d)z=4-6((x—1+y"),z=12x-8,

2 2
D25<x + 3" + 27 <121, |2 2+4y <z<0.

a) y=17\/2x,y:2\/2x,z:O,x+z:%;
b) ¥’ +y°+2y2y=0,z=x"+y" —4,z=0(z > 0);
c) z=2-4(x>+y”,z=8x+2;

2 2 2 2
d) 4<x’+y> <64, 3+5y <z< |2 ;y x<y<0;

a) ——5\/; X z=0 z——5(3+\/;)'
y 3 5y 9 ) ’ 9 ’
b) x*+)y*=4x,z=10-y",z=0;

) z=22((x—1)° +y*)+3,z =47 —44x;

d) 16< 2 2 2 x2+y2 x2+y2 \/7
<x"+y +z <100, 15 <z< 3 ,XxA/3 <y <0.

2.2 = — — —15x/ .
a)x +y —&y—\/EX,y—O:Z— %la

b) X’ +1* =Tx, X"+’ =10x,z=+/x" +17,2=0,y =0(y < 0);
c) z=24(x"+y*)+1,z=48x+1;

2 2
d) 16<x* +1° +22 <100,z < | ;‘y —x 3Sy£—%6'

a) x+y:4,y:\/g,z:3y,z:0;
b) x*+3* =82y,2 =¥+ )2 64,2 = 0(z > O);
c) z=2-18((x+1)* +y°),z=-36x-34;

2 2
D 16<x’+y7 +22 <6422 |2 ,—y <y <—x3.
) yore N\ 63 N
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274

3.13

3.14

3.15

3.16

3.17

3.18

2 xo \/_/’X_SJ/S,Z_ _5(3+f>,

b) X’ +y :2y,Z:—134,Z=0;

¢) z=-16(x+y*)-1,z=-322x—1;

2 2
d) 4£x2+y2+22£49,221/x 9+9y ,ySO,ny\/g.

a) x=19{2y,x=4\2y,z=0,z+y =2;

b) x* +y2 :3y,xz+y2 :6y,z:O,z:\/x2+y2;
¢) z=30((x+1)’ +y*)+1,z = 60x+61;

2 2

d) 36<x’+) 422 <121,z<, |5 9+9y y>x3,y20;

a) x*+)° =8,x=«/2y,x:0,z=30%,2=0;

b) x> +)* =62x,z=x+y* =36,z = 0(z > 0);
¢) z=26(x"+y*)-2,z=-52x-2;

2 2
d) 4<x’+y +22<64,0<z2<, [ <3, sy .
) y YR YU

a)x+y=4,x:\/g,z:0,z:3y,

A)x’ +y’ =22y, z=x"+y> —4,z=0(z > 0);
d)z=-2((x-17+y*)-1,z=4x-5,

2 2
A36<x’ +y +22 <144, - |2 <2 <0,y > 03, zy.
7) y 24 y yz2h

a) y:6x/§,y:x/§,z=0,x+z:3;
b) x>+’ =4x,z=12-y,z=0;
c) z==2(x>+y")-lz=4y-1;

2 2, 2 X4y’ X’ 4y’ .
d) 9<x*+y+2 <381, TRt ,0< y<—x3;

a)y=5*/;4,y=5%8,z=0,z =3/,

A)x* +y’ =22y, z=x"+y> —4,z=0(z > 0);
d)z=-2((x-17+y*)-1,z=4x-5,

2 x2+y2
<z<- yexBBys Y
s Y 3.y //3

2
36<xP+) +22 <144, |21




3.19

3.20

3.21

3.22

3.23

3.24

a)x’ +y° =18,y=\/§,y=0,Z:O,Z=5%I,
a)x’ +y° =4xx/§,2=x2 +y> =16,z =0(z > 0);
d)z =30(x> +y*)+1,z=60y +1,

2 2
B25< X% +y 422 <14d,z< |° Y B< sy .
7) y 3 y<JUR

a)x+y:6,y:\/§,Z=O,z:4y,
A)x’+y’ =4y,z=4-x",z=0;
d)z=-16((x +1)* + y*) -1,z = -32x — 33,

2 2
36 <3+ +22 <100,z > |22 y <y <3
) 4 63 /37

a)
b)
c)

d)

a)
b)
¢)

d)

a)
b)
¢)

d)

a)
b)
©)

d)

z=T3y,z=23y,z=0,z4+ y =3;

x* +y2 :4y,x2 er2 =7y,z =[x’ +y2,z=0;
z2=2-18(x" +y%),z=2-36y;

2 2
0<x? ) 422 <64,z <, | < f3, g—y :
y 99 Y \/7)’ \/5

_x2-|-y2 :4‘[)}2 :x2+y2—16’Z=0(ZZO);
z=24(9x+1)* + y*)+1,z = 48x + 49;

2 2
49<x+y 42 <6hz> [ zy, s—y;
Ty e N9 /BT /B

x2+y2+2x:O,z:174—y2,z:O;
z=22(x>+y*)+3,z=3-44y;

x* 4+

9<x*+y* +2°<81,0<z<

<0y< X —;
, Yy s Uy //57

x+y:6,x:«/3y,z:4x5,z=0;

X+ =937+’ =12x,z=+/x" +17,z=0;y=0(y > 0)
z=2-4((x—1)° +y*),z=8x—6;

2

X'+
24

49<x* +y* +2° <169, -

<z<0,y20,y> X ;
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325 a) y=+/15x,y=xv15,2=0,z =151 ++/x);
b) x2+y2+2\/§x=0,z=x2+y2—4,z=0(220);
¢) z=4-6(x>+y%),z=12y+4;

2 2 2 2
d)l6£x2+y2+22S100,1/x ;y SZS,/X;Sy ,0<y<x.

3.26 a)x2+y2:SO,y:@,y:O,z:O,z=3%l;
b) X’ +y°=4y,z=6-x",z=0;
¢) z=32((x=1)" +y*)+3,z =67 —64x;

d16<x’>+y* +2° < x2+y2< < X 4y <yp<3x
<x“ 4y 4z <196, 3 <z< 15 ,0< y <+/3x.

327 a) y+x=8,y=+/4x,z=3y,z=0;

b) X’ +y° =10x, x> +y”> =13x,z =+/x" + 7,2 =0,y = 0(y > 0);
c) z=28(x*+y°)+3,z2=56y+3;

2 2
d) 16<x° +1°+22<196,z< |2+ 7 <y<o0.
) y 3 B3 y

328 a) x=16{2y,x=4/2y,z+y=2,2=0;
b) x2+y2:2\/§x,z:x2+y2—4,220(220);
¢) z=4-14((x+1)* + %),z =-28x—24;

2 2
d) 16 +y*+27 <144,z [T o< sy .
) Y 63 NG

329 a) x=15y,x=15y,z=0,z=15(1+/7);
b) x2+y2:2x,z:214—y2,z=0;
¢) z=2-20(x>+y"),z=2-40y;

2

2
d) 16<x+y +22<81,2> |~ 9+9y Ly <0,y <—x3.

2 2 _ _ _ _6)/-
330 a) x +y " =50,x=4/5y,z=0,x=0,z= It

b) x* +1* =5y, X"+’ =8y, z=+/x"+),z=0;
c) z=8((x+1)*+y*)+3,z=16x+19;
2

2
d) 64<x’+y>+2°<169,z< x9+9y 320,y>—x3.
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