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B.Tech 3rd Semester Exam-
( New Course )

MATHEMATICS-JIH

i Differential Calculus )

Time : 3 hours Full Marks : 70

Instructions : |
(i) The marks aré indicated in the right-hand margin.

(i) There are NINE quesm:ms in this paper.
(iti) Attempt FIVE questions in all.
(iv) Question No. 1 is compulsory.

1. Choose the correct answer (any seven) :

2x7=14
{a) The function ‘
1+2x ':f, x#0
fix)= I: 62] , x=0
1s
(i} differentiable at x =0
(i) continuous at x=0 '
(iiij ~discontinuous at x.=t.fJ
(iv) not differentiable at x =0
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{b) The funcﬂnn

x? —21y+
foy=l xoy  BU-y
T A

is

(i continuous at (1, -1

(i) discontinuous everywhere
(it} discontinuous at (1, ~1)
(v) continuous everywhere

) If w=sin'y, u=(~x—2-il"_iifi
th
Xty+z tn

E'i'
E'x +y§§+z%% is equal to
! sinw
i) cosw
(@ tanw
(tv) cotw

fd) The minimum valye of
feyz)=x? 442, 52

Such that xyz =43 ;o

) k2

fi) g2

(i) 3x2

fiv) g3
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(3)

fe) The solution of the differential equation
1
ydx-xdy+exdx=0
is
1
i) y-xe*x =cx

-1
fi} y+xe * =¢x

1
i) yex +x=cx
_ 1

fiv) y+xex =cx

(0 1f 7 =xi+yj+zk, r=|F) and 7 is the
unit vector of r, then V-7 is
) r
fa} 2r
(i)

(iv)

b B I T T Y

fg) If Cis any path from (L0 O to (21,4,
then Ic[yzdx+[zx+l]dy+xydz] is equal
to
fii 1
(i) 2
fii] 8
fiv) 9
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(4)

(W) 1f P,(x) is the Legendre polynomial
of first kind, then the incorrect

statement is

() n+)xP =+ P (X)+nP, _ (x)
(i) nPy(x)=xPy(x)=Fp (4

fiii) 20 +1) Py () = Pp oy () + Py (x)

(iv) (n+1) Py (x) = Pp,y(x) = X Py {x)

(i The partial differential equation which
satisfies the arbitrary functions

1%

is
{y px+qy=0
) px-qy=0

(i) px+qy=z
{iv) None of the above

(i}  The singular solution of the differential
equation  hitps://'www.akubihar.com

9[%}2{2-912 =4(3 -y

is

0 y*E-y=0

([ 2-y*B-y=0
fi} y=3

(iv) None of the above
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( 5)

2. (@) 1fy=Acos(logx)+Bsin{log ) show that
: xzyn+a +-l:2ﬂ.+1.lx yn_+ 1 +‘n,2 H+11]yn.=0

n
where y, = d Y
d—tl"l
{b) Find :
y sin x-sin~} x - x*
;EE 6 T+7=14

3. {a) Show that the following function is

continuous at the point (0, 0} :

2x? +3y?

_'-%, (x. 1) * 0,0)
f(x,y‘_i—\ x* +y

0 - y=00

(b) 1 z(x+y=x* +y?, show that
(az Bz\i_ © Jz 0z
g _f2% —4|1-92_¢2
dx ayJ dx Oy

- 4. (a) Transform the equation

o’u  d%u
—_— . = 0
dx2 ayz
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into polar coordinates.

(b) Find the  extreme values of
fia y z)=2x+3y+z, such that
x?+y? =5 and x+2z=1 7+7=14
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{6)

S. (a) Evaluate

2,1
I[n, 0) [@0x" ~2xy)dx - 3x?y? dy)

along the path x* ~6xy° =4y2.

(b) Ewaluate Hs F.nds, where
F =4xzi -y j+yzk and S is the surface
of the cube bounded by x=0, x=1,

y=0, y=1, 2=0, 2=1, by using Gauss
divergence theorem. 7+7=14

6. (a) Evaluate
%{A x (B x C)}

at 8=0, where A =sin6i +cos8j+ 6k,
B =cos61 —sinB}—SFE, C=2i+3j-k.

(b) A nparticle moves along the curve
x =13+, y=12, z=2t+5 where t is the

time. Find the components of the
velocity and acceleration at t =1, in the

direction i+ j +3Kk. 7+7=14
7. (a) Solve :
{x+y+a)% =y’ +b
{b} Solve :
x% + p?x=yp (P=%] 7+7=14
20AK/321 { Continued }
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(7))

(@) Solve by the method of variation of

parameters

d?
-—'g + ]"lzy = SCCnx

dx

(b) Solve :

2
M—‘Ztanx@ﬁy:secxex

dxl

9. (a) Solve :

() A% e

(b) Evaluate :
J"‘lx P, (x) P,y (X)X

where B,

x & *
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