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Assignment 6: (Multiple Integrals)

. Sketch the region R in the xy-plane bounded by the curves y? = 2z and y = z, and find
its area.

. Consider

T —1yY
f = s 0<e <1, 0<y<1.
(fL‘;y) (I’ y)37 DA SY >

(a) Evaluate the repeated integrals fol dx fol f(z,y)dy and fol dy fol fx,y)dx.
(b) Comment on the existence of the double integral.

. Evaluate the following integrals by interchanging the order of integration:

a) fol f44y eIdedy- fo fy dxdy (c fooo fmoo € ydyd:t
d) foS f;% /(z* + 1)dxdy. fo fl Y+ y)dady. (f) f; fm = anQdydm.
. Evaluate:

a) [ [,(4x +2)dA, where D is a region enclosed by the curves y = 2% and y = 2z.

b) [ [plz 4+ yldA, over the rectangle formed by the coordinate axes and the lines z = 1,
y=2.

. Evaluate the following double integrals:

a) f fR (x® + y*)dA, where R is the region of the plane given by 22 + y* < a?.

3 N Va2 + y?dxdy.

. Show the followings by changing the order of integration:
w/2 r2acosé 2a cos~1(r/2a)

(a) f(r,0)drdd = f(r,0)dodr.

0 0 0
7/3 r(8a/3) Cos@ 4a/3 2005 L(\/a/r) 8a/3 cos~1(3r/8a
/ fasec/Q (0/2) drd@ |:f / ° _'_fa/S / ):|f<7a’ Q)dedr
. Prove that

fo fo \/% = 7T(f(a) - f(O))

biyd
b) 7 [7 EE 3/2?’(x€+y T = a+b (By changing into polar coordinates.)

. Evaluate the following triple integrals:

a) [ [ [z2xzdV, where E is the region under the plane 2z 4 3y + z = 6 that lies in the
first octant.

b) [ [ 5 V322 +322dV, where E is the solid bounded by y = 22 + 22? and the plane
y=38.



10.

11.

12.

13.

14.

15.

o [[] p2yzdV, where E is the solid bounded by the sphere of radius 2 in the first
octant.

d) [ [ fE dV, where E is the solid bounded by the cylinder 2% + y? = 9 and the planes
z=1and z+ 2z =5.

Find the volume of the region bounded above by the paraboloid z = 5 —? —y? and below
by the paraboloid z = 422 + 442

Evaluate the following integrals by changing the variables into cylindrical coordinates:
V16—22? 16 o
fo I \/xQ + y2dzdydzx.
b) [ [ [z V/( x2 +y?)dV, where F is the region lying above the xy-plane and below the
cone z = 4 — /2% + 2.

¢) [ [ [, dV, where E is the region bounded above by the sphere 2% 4 y* 4+ 2* = a® and
below by the plane z = b, where a > b > 0.

By using spherical coordinates evaluate the following triple integrals:

f f \/ﬁf /x2+ > dZdyd.f
b) [ [ fE 22 +yi 4z )§dV, where F is the region bounded by the plane z = 3 and the
cone z = \/x? + y2.

c) [ [ fE(x2 + 9%+ 22)_%dV, where F is the region bounded by the spheres of radius 2
and 3.

Evaluate [ fR prwy +2)2dxdy, where R is the region bounded by the lines z+y = £1, z—y =
+1. (Use the transformation u = = 4+ y, v = x — y and integrate over an appropriate

region in uv—plane.)

Evaluate | [,(32%4 ldzy+8y*)dzdy, where R is the region in the first quadrant bounded
by the lines y = —%$+1, Y= —%x+3, Yy = —ix and y = —%erl, using the transformation
u =3z + 2y and v = x + 4y.

Evaluate [ [, ¢* =¥ dA, where R is the region in the first quadrant bounded by
2> —y*=1, 22 —y> =4,y =0 and y = (3/5)z, by using the transformation
u=1a?—y?>and v =2 +y.

Evaluate fo fo f;:gﬁl(%Qy

2x— _y
’U—Q,’UJ—

+ 3 )dxzdydz by applying the transformation

u= =57, %, and integrating over an appropriate region in uvvw—plane.

Answers:
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a) L(e® —1). (b) He—1). (c) 1.(d) 1172 —1). (e) 2L, (f) =2,






