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B.A./B.Sc. MATHEMATICS

(Integral Calculus)
(SEC-1)
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Note — Attempt five questions in all, selecting one question
from each of the Units 1, TI, T and TV. Section—-A
(Q. No. 1) is compulsory.
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Compulsory Question

(frard uvs)

Section-A

(@Us-3H)

1. G) . BEvaluate :
3 -
_‘:2 | x| dx.
Hedi®d Hifau

3
Lz | x| dx.

(i) Evaluate :

CH-186

dx

X (.\‘3 +1) .

(i) Write down the value of

/2 .
r sin7 0 d0.
0

J':/z sin’ 0 d0 w1 " fafew)
(iv) By using reduction formula to integrate
j tan? x dv.
j tan? x dx F THIFd FA & AU FEHAAA
3 fafau
(v) Find the length of the arc of the curve
v = 272 from (0, 0) to (4, 8).
(0. 0)F (4, 8) aF @ y = ¥ & =M &l
oTFEE | IS 6'4.7
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(vi) Find the area bounded by the curve y = log x, (viii) Evaluate :
the x-axis and the ordinates x = a, x = b. ”‘J’ e
. v

T y = log x, x-31& X fRWH x=a, x = b
where

9 o &9 3@ Fife

(vii) Evaluate : VR LSRR A R IS A

H (x3 +y3)(lx dy 0<z<ux})
A

where A is the rectangle bounded by the lines goaishd ey

x=0,x="1 andiyi= 0,y =

[\
Sy
<,_’—_:—-_'
w
~
<

e Hifeg
” (.x3+.v3)dx dy
A
SR A, x=0,x=13Ry=0, y=2 @i
ERCLEE ol S
2x8=106
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Section-B
(@vs-9)
Unit-1
(-1

2. (a) Evaluate :

. [ v
X 3 + 1

(b) Evaluate :

X+

HeAqHT FHifSy

CH-186 (6)

e dx.
J2¥ = bx %4

35.4a)

(b)

7.6Y2

Show that :

O Thcotxy 4
ERUEL R

j'n/z d.\' n
0 lvéotr 4

Show that :

j-z.,t_l()ﬁ
L . :

. 15
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Unit-I1

(3=E-10)

4. (a) Establish the reduction formula :

j sin” x cos” x dx

. ke
sin™! x cos™! x i (m-=1)

m+n (m+ n)

g ==
j sin”™* x cos” x dx
where m and n are positive integers and

m # — n. Hence evaluate :

_’- sin4 % 0052 Hdx,

CH-186 (8)

EAET g3 wfyd wifee

j sin” x cos” x dx
. - +1 :
sin”! x cos"! x . (m — 1)

m+n (m+ n)

I sin”2 x cos” x dx
Sl m 3R “WWT’T{E@'{mi—n%,?ﬁ
AT HIT
J. sin® x cos? x dv.
(b) Evaluate :
j(; % Lir P .d,\'.
L; 2% (1 - 22 . .

CH-186
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(a) Obtain a reduction formula for
j x™ (log x)" dx, x > 0;
nf, n are natural numbers and hence evaluate
Ll) <4 (log Jc)3 dx.
[ x™ Gog x)" dv.x>0 F fau wweEE A
A‘!T‘G ﬁfﬁq,ﬁﬁm,n@mﬁ@ﬂ%ﬁm
L; * (log )} dx w1 gEAEA wifaQ
(b) Evaluate :
Isa ;\m dx.
qeaidd &Y

2a 2
I % \/2(1.\‘ =x° dx.
0

CH—186 ol £ AECE100) S RIATER

7,6Y2

6. (a) Find the whole length of the curve :

/3

5
X~

Unit-I11

(3TE-111)

= _\‘2/3 = da

213

Ry = B Pl e wm i

(b) Find the area of the cllipse

2 2

X y

SR - A0V o

7,6v2

7. (a) Find the volume of the solid obtained by

revolving one arc of the cycloid

X

and y

about x-axis.

CH-186

a(® + sin 0)

a(l + cos 0)
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Wx=(4(9+sin6),y=z:(l+cosﬁ)$@
9 H x-AY & 9 IFIT @ W 9w 2™

iy

1 AFAT TG HIfSE

(b) Find thé area of the surface forr.ned by the
» revolution of y*> = 4ax about the x-axis by the
“arc from the vertex to one end of the latus

rectum.
e § Afyera & TF SR aF AW g x-3E
% 9f@: y2 = 4ax ® W F F9 Ga® @

FIHA Fd HITST 7.6

CH-186 (12)

Unit-1V
(FHTE-1V)
8. "". Evaluate :
H (x+y+ 2)° dx dy dz
over the region defined by
X280:320;220, x4y+ z<1.
X20,y20,220,x+y+ z < | gRIrafRyfyg
eI Hj(x +y+2)° dx dy dz =1 Fea
i |
(b) Show that :
2< [[x® + ¥y dx dy <8

L £x<2
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<
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mﬁ?:

2% ”(,\'2 + yz) dx dy <8
e x5 2

ey <3

IA

9. (a) Evaluate :

J.” x dx dy dz

-

(8] (8]
~N

[§S]

I\J! L‘r.)
+
IA

Y

~
=)
= '
~

t[@ﬁ%"'{ Hifeq -
J‘_U xdx dydz

=
€

(b) Evaluate :

H x? _VZ dx dy

A

where

A={(x,y):x20 5 +y> <1).

CH-186 (14)

7.6Y2

HediHd HIST

” x* _\.*2 dx dy
A

A =A{xuy)z 2l \'2+.v

IA

CH-186 A Y

7,6%2



