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SARDAR PATEL UNIVERSITY
B.Sc.(SEMESTER - I11 (NC) ) EXAMINATION - 2022
aturday, 18" June 2022 MATHEMATICS: USO03EMTHO1
( CALCULUS)

: 12:00 Noon to 02:00 p.m. Maximum Marks : 70

Que.1 Fill in the blanks. 10

(1) T'}:d’c i e,
1

{(a) Proper Integral {b) Improper integral of 1st kind
{c) Improper integral of 2nd kind ~ {(d) none

x® d:
(2) the integral [ —:—j (@ > 0) is convergent if and only if
a ¥

(a)p>1 (Mp<l (eju==1 (d) None
(3) Gamma function defined as I'n=
1

o0 o0 1
(a)[a*le*da (b)[amlemde (o)fe"letdn (d) [amHlevdn
0 0 0 pd

(4) The improper integral ¢(X ):}G f(X)dx is convergent iff ........
() $X) >k (B)X)<k () $(X)=k (d) Nome

(5) fl 1d:r; is unbounded at x= ..........
o &
(@)1 (b)-1 ()2 (d)0

/2

(6) [ sin”cos?df is ..........
b

@ 55 (20) ) 1 (?‘g—lq—;) © 28 (?_‘5_19_-*;1) @ s (p_-:_lm)

2 2 2 2
o2
(Hvi=3x" Bt is called ........
(a) Laplacian operator (b) Gradient of scalar field
(c) Vector differential operator  (d) Divergence vector field
(8) VxXv=....
v 00 - 0v
(a) 21 x e (b) Lz% (c) iz (d) Z&E

(9) If £ is scalar function then V x (Vf) =
(@)1 (b)-1 (c) 0 (d) V3

........

(10) The periodic function f(z) is defined as .........
(a) f(x —T) = f(z); T is some positive number
(b) f(x-T) = f(x); T is some positive number
(c) flx+T) = f(z); T is some positive number
(d) None

Que.2 Write TRUE or FALSE. [8]

/2
(1) [ sinzdz is Improper integral of 1st kind.

0
(2) f n=4thenT'n =6




) Vi =5

= v
HV.g=x2"
(4) V-7 O )
(5) Beta function defined as f(m,n) = Sa™ Y (1 - z) dy

0
2w

(6) Primitive period of sinma is 2=

m
(7) Graph of even function has symmetry with respect to X - axis.
(8} Product of two odd functions is Constant.

Que.3 Attempt the following ( Any TEN ) ' [20

dx
(1) Evaluate / T2
1

o

(2) Evaluate Ll—\/;

/.
(3) Prove that 8(m,n) = B(n,m) .
1

(4) Prove that lg =/

q Pty
(6) Find gradient of f(z,y) = o at (2,3).

(7) Find gradient of f(z,y,2) = (22 + 42+ 2%) at (1,2,3),
(8) Evaluate [e=*"d,

0
(9) Prove that V(f 4 ¢) = Vf + Vy.

(5) Prove that Blp,a+1) _ Blp,q)

(10) Prove that V{(fg) = fVg + ¢V

(11) Find the primitive period of the following function f(z) = sin2z .
(12) Find the smallest period of the following function f(x) = cosmz.

Que.4 Attempt the following ( Any FOUR ) , [32
b
(1) Prove that the integral / & d:ca)” is convergent if and only if pn < 1 .
"y
dz

(2) Examine convergence of / m
0

1
z.m—l _,_‘,L.n—l
(3) Prove that 8(m,n) = /W dx.

L pdx
4) Evaluate
(4) Of T
(5) Find directional derivative of f(z,y, z) = 2z + 3y® + 2% at point (2,1,3) in the direction of
a=1i-— 2k

(6) Prove that V'(fg) = fV°g + gV f+ 2V Vg
(7) Find the Fourier coefficient of the periodic function fl)y=2%/4, —x <z <.
. T < <
(8) Find the Fourier coefficient of the periodic function : flz) = ! %f /2 <z s mf2
. -1 ifw/2 <2< 3n/2
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