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MA-101 (Engineering Mathematics-l) (A&B)
B.Tech. 1st
Time : 3 Hours Max. Marks : 60
The candidates shall limit their answers precisely within the answer-

book (40 pages) issued to them and no supplementary/continuation
sheet will be issued.

Note : Attempt Five questions in all, selecting one question each
from section A, B, C and D. Q. No. 9 is compulsory.

SECTION - A

1. (a) Reduce the matrix to normal form and hence find the rank
of the matrix.

2 3. 1
1 -1 -2 -4
3 1 3 -2 (5)
6 3 0 -7

(b) Show that the vectors X, = (2, -1, 4), X,=(0, 1, 2),

X, = (6, -1, 16) are linearly dependent and find a relation
between them. (5)

2. (a) Show that the equations 3x+4y+5z+=a, 4x+5y+6z=b,
Ox+6y+7z=c do not have a solution unless a+c=2b. (5)

(b) Find the eigen values and eigen vectors of the matrices
6. -2 -2
A={-2 3 e
2 -1 3 | e



(b)

| the planesy + z=4 and z = 0.

2

MA-
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i y 2 .. ne
i = o i, prove that o + 37 = e 5)
if tan(0 + ip) = COS 0. +isino, prove that
IRG.LL P i =—logtan| =4+ &
i) 0=5"*3 (i) o=5logtan 2+ (5)
Find the sum of the series

1 .3 1 g

29— — 30+ — s

cos” 0 3Cos 0cos 5COS 0cos5e......... (5)

Determine the analytic function whose real part is
e?*(x cos 2y — ysin2y). (5)
SECTION - C

If u = f(r) and x = rcoso, y=rsin®, prove that

9%u du .,
5)?2—+8y =f (r)+ f(r) (5)
1 X112 +y1/2 w2
If U=COoSec" (—-—4—_’9—3‘) , prove that
d%u o%u o?u _ tanu
x25X—2+2xy e +y? AR (13+tan u) (5)

Evaluate j : J' o I fi?-yt __ dzdydX _ py changing to

0J0 ‘\/i‘__’x2_‘_y2__z2 |
spherical polar co-ordinates. | (5)
Find the volume bounded by the cylinder x* + yeea a(nS(;
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(b)
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(b)

(a)
(b)
(c)

(d)

(e)
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SECTION - D

o :
Prove that div(;a—) =10 (5)

Show that the surfaces 5x2 — 2yz e 9 = 0 ang
dx2y + 23— 4 = 0 are orthogonal at the point (1, -1, 2).

(5)

A vector field is given by F=(siny)i + X(1+cos y)j.
Evaluate the line integral over the circular path given py
X*+y?=a2 70 (5)

Use divergence theorem to evaluate f _[ F.AdS, where

— ~

F=x%+x%]+ x?2k and S is the surface bounding the
region x2 + y2 = 52 z=0,z=p,

SECTION - E
(Compulsory question)

Define rank of ama

trix and write the procedyre to find the
rank of a matrix.

d°u PE
Ifu =%, show that ——__ _d°u
X%y~ Ixdyox-



