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DEPARTMENT OF MATHEMATICS

Dept. of Maths., BMSCE Unit -3: INTEGRAL CALCULUS

INTEGRALS CALCULUS

1. DOUBLE INTEGRALS

I. Evaluate the following:-
(IIIustrative Examples)
dxdy
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I1. Evaluate the following over the specified region:-

1. ﬂxydxdy, where R is the region bounded by the circle x?+y?=a? in the first
R

quadrant.
2. [[xy(x+y) da, where A is the area bounded by the parabola y =x*and the line

y=X.
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3. ﬂxydx dy, where R is the domain bounded by x-axis, ordinate x=2a and the
R

Curve x*=4ay .
. ” x*dxdy , where D is the domain in the first quadrant bounded by the hyperbola

D

xy =16, and the lines y=x, y=0andx=8.
5. [[rsinodrde over the cardioid r=a(1-cos®)above the initial line.

6. ”rzsin odrdo , where Ris the semicircle r=2acos# above the initial line.
R
7. ] rdrd®  over one loop of the lemniscate r2—a’ cos26.
«/a2+r2
8. ”r3drd0 over the area bounded between the circlesr=2cos@ and r=4cosé.
9. ”r3drd0 over the area bounded between the circlesr=2sin@ and r=4siné.

I11. Change the order of integration and hence evaluate the following:-
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1VV. Evaluate the following by transforming into polar coordinates:-

I (x2+y2)dydx.
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9. j log, (x? +y?)dxdy, where (a>0)
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V. Area of the region using double integral

Find the area lying inside the cardioid r=a(1+cos@)and outside the circler=a.

Find the area of Lemniscate r*=a’cos26.

Find the area of the cardioid r=a(1+cosé).

Find the area which is inside the circle r=3acosd and outside the cardioid r=a(1+cos &)
Find the area lying inside the circle r=asingand outside the cardioid

r=a(1l-cosé).
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2. TRIPLE INTEGRALS

V1. Evaluate the following:-
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8. I J xyzdzdydx.
0 0
1\1-x2 1-x2-y?
dz dy dx
Q.
!! ! J1-x2 —y?—72
1 z x+z
10.IJ (x+y+2z)dxdydz.
-10 x-z
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2X2 yZ

j I Xye* dz dx dy.
0

0

24z (4232
!; I dydxdz.

VII. Evaluate the following over the region R bounded by the planes
x=0,y=0,z=0and x+y+z=1.

1. ”'[(x+ y+2)dxdydz.
2. I”xyzdxdydz.

3 J-H dx dy dz

1+x+y+z

11.
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VIII. Volume of the region using triple integral

1. Find the volume of the tetrahedron bounded by the plane §+%+§ =1 and the

co-ordinate planes.

2 ZZ

2
2. Find the volume of the ellipsoid X—2+y—2+—2:1.
a® b” ¢
3. Find the volume of the sphere x* + y*+2° =

a’.

3. BETA AND GAMMA FUNCTIONS

I. Express the following in terms of Gamma functions:-

1. |e™xPdx, k >0.
4
2. X—de.
4
3. [3*dx.

x"[log, x]" dx, where n is an integer andm > -1,

g1 Al
X log, < dx (p>0,g>0).
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1. Express the following in terms of Gamma functions:-

7/2

1. f Jeot 6 dé.
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2. [ (Jana +eecd) de.

0

3. jxm(l—x") dx.
0
tdx
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I11. Prove the following:-

© ,n-1 0
1. T(Mr(1-n)== , givenj dx =—"— and hence deduce the value ofj dy4.
sinnz o L+ X sinnz o 1l+y

2. wxe‘xstwaze‘XAdx=L.

e v

/2 /2 de
3. \/sin8da x = .

! -E Jsiné

1

4 x2dx Xj x _ =z
. 0 \/1— x* 9 \/l+ x* 4\/5.
5 A(m+Ln) A(mn) A(mn+1)

m m+n n
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