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(Following Paper ID and Roll No. to be filled in your |
Answer Books)

| Paper 1D : 2012439

Roll No.

B. TECH.

Regular Theory Examination (Odd Sem - 1),2016-17
ENGINEERING MATHEMATICS-1

| Max. Marks : 70

Time : 3 Hours

Note : The question paper contains three sections - A, B & C.
Read the instructions carefully in each section.

SECTION-A

Attempt all questions of this section. Each part
carries 2 marks.

For what value of ‘x’, the eigen values of the given
matrix A are real

1. a)

[10 5+i 4]
A={x 20 2 (2)
L4 2 -10 |
, -5 -3 1 0]
b) Forthe given matrix A =L > 0 and / ::'LG 1
prove that A* = 19A + 301, ()
103/12/2016/47100 (1) [P.T.0.
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¢)

d)

)
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Find the maximum value of the function

flxyz) = (z = 2x* = 2y7) where 3xy -z + 7=0.(2)

If the volume of an object expressed in spherical

coordinates as following :

LI

Moy 1y

ik

Find the condition for the contour on x — y plane
where the partial derivative of (x” + »*) with respect
to y is equal to the partial derivative of (6y + 4x)

with respect to x. (2)

The parabolic arc y= ~fx, 1<x<2 is resolved

around x - axis. Find the volume of solid of

revolution. (2)

_I': 'L‘z
For the scalar field = —+ -*3

i

, Find the magnitude

of gradient at the point (1, 3). (2)

.[ r*singdrd¢df Eyaluate the value of V.2)

103/12/2016/47100 (2)
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SECTION-B

Attempt any three parts of the following. Each part

carries 7 marks.

2. a) i) Express 2A-3A*+A’-4] as a lincar
. NN
polynomial in A where A=,L Ji EJ' (3)
|'_ I 2 2]
1) Reduce the matrix P={1 2 1| to
-1 -1 0
diagonal form. (4)
| Yo )
by i) Ifu=sin" —— | thenevaluate the value
X0 4yt
NIELIP I
S Y e V i, .
M Vay T & J 3)
103/12/2016/47100 (3) [P.T.O.
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i) Trace the curve x=a(0-sind) .

v=a(l-cos0), (4)
¢) i)  Findtherelation between u, v, w for the values

H=Xx - 2]_4' + Z.V—X — EJ’. + :‘;Z:
b2y o2 @)

i} Divide a number into three parts such that the

product of first, square of the second and cube

of third is maximum. (4)
d) i) Change the order of integration for
I I-w
I:J _| xydxdy and hence evaluate the same.
It
(3)
1) Evaluate the triple integral
J- I f - (_rj-'z)d._r dvd:z (4)
103/12/2016/47100 (4)
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e) i) If F=(x -:h_a--"_]f—?.xyj. then evaluate the
value of :jj F.odi . (3)

10
it} Findthe directional derivative of |U_J in the

direction of 7 where 77 = jx + jy +kz . (4)
SECTION-C

Attempt all questions of this section, selecting any
two parts from each question. All questions carry
(§x7=33)

equal marks.

i

3. ay Ifi = (-~-.—_(.r” log x], showthat / =nl ,+ln-1.
dx” '
b) If Py then  show  that
cz &z 5 5
p—+X—=X —)
Céx oy
103/12/2016/47100 (5) [P.T.O.
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¢) Hw=x +_1,-3 +-- -2 & x = cosv, Y = usiny, z = uv,
ow F%—l H
hat |4 =~ ~V T T=
then prove tha £y vl i

If x=1v+w? v=w?+1’,z=u"+" thenshow

ﬁ(x_yz] A{uvw) _
S{uvw) 8(xyz)

that

b) Express the function flxy) = x> + 3% — 9x — 9y + 26
as Taylor’s Series expansion about the point (1, 2).

¢) Find the percentage error in measuring the volume
of a rectangular box when the error of 1% is made
in measuring the each side.

.
5. a) If A= [_3 EJ then evaluate the value of the
expression (A + 51+ 2A7").
4 2
b) Find the eigen value of the matrix ) 4
[IDI
corresponding to the eigen vector 101
103/12/2016/47100 (6)
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¢) Showthat A=—=/1 w w | isaunitary matrix,
4 L,] whow

where w 18 complex cube root of unity.

Changing the order of integration in the double

integral [= j ‘[ Sl ﬂ?i{f’@ leads to the value

0 x4

q

jj f M. d}.d}

r

. What is the value of ¢?

b) Evaluate JH x*yzdxdydz through out the volume

bondedbyplanesx=U,y:O,z:ﬂ&£+£+E=3.
a b ¢
c) For the Gamma function, show that

9

:(2)1;3 \/} '

103/12/2016/47100 (7)
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7. a) Verify Stokes theorem
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F=(2y+z vz, y-x)

taken over the triangle ABC cut from the plane
x + v+ z=1 by the coordinate planes.

by Verify Gauss theorem for

H(r -~ Iu‘:):

surface of cube bounded by the planes x =0, x=a;

Divergence

—2x%y] + 2k } nds where S denotes the
y=0,v=agz=0,z=aq.

c) IfA = (x-_" oy 2}_’} - 3,\.‘215] and B = (3.1(.2{? + 2_1-‘;‘} :jkni !

Find the value m"[ﬁ X("v"xf%ﬂ & [(AX V)x Bi.
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