50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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USN 17MATI11
First Semester B.E. Degree Exammatloﬁ; July/August 2021
Engineering Mathematics - |
Time: 3 hrs. \ -~ Mﬁa"x. Marks: 100
Note: Answer any FI VE full questions. y

1 Find the n" derivative of cosx cOs3X COsSX. - SNy (06 Marks)
If tany = x then prove that

(1 + X%)yn2 + 2(0+ 1Xyns1 + nlnt+1)y, =0 (07 Marks)

Derive the angle between' radlus vector and the tangent _ (07 Marks)

If y = a cos(log x) + bsin(log x) then show that X*yn2 + (20+1)Xyas1 + (n° + 1)y, = 0.

, (06 Marks)
Find the pedal equation of the polar curve By = (1 +cos 9) (07 Marks)
r

Find the radxus of curvature for the fohum of De-Cartes x> + y3 3axy at (3a/2,3a/2).
N . ‘ (07 Marks)
Expand €™ using Maclaurin’s theorem upto the term containing x*. (06 Marks)
If U=logyx®+y*+2z> show that (X’ +y’ + 2°) [Uxx + Uyy + U,,] = (07 Marks)
If x = rsin6 cos¢, y = rsin6 sind, z = rcos@ show that J ( ’g’(b)  sind. (07 Marks)

r’ > f i &
Expand log(1 + cosx) by Maclaurin’s series upto the term containing x*. (06 Marks)
If u= fi, X, z prove that x?E + y@ + ZQP_ = O (07 Marks)
y z X ox oy az

If w=2% s Vi ﬁ’ w:ﬂ show that M = (07 Marks)

A particle moves along the curve x =t — 4t y=t"+4t, z=8t" - 3t’ where ‘t’ denotes time.

Find the component ofits acccleratlon att=2 along the tangent. (06 Marks)
Find divF and curl F where F v(x® +y +2° — 3xyz). (07 Marks)
Prove that div(curl A )= 0 (07 Marks)
A particle moves along"é curve whose parametric equations are x = €, y = 2c0s3t,
z = 2sin3t. Find the velocity and acceleration at any time ‘t’ and also thelr magnitudes at
t=0. (06 Marks)
If A=xz'i-2x%zj + 2yz'k find V.A and V.(VxA) at the point (I,=1,1). (07 Marks)
Find the directional derivatives of ¢ = ZXZ - at(l,-1,1) along 1-2j+k. (07 Marks)
:‘ +y
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7 a. Obtain the reduction formula for
n/2

I cos"x and hence evaluate jcos" xdx (06 Marks)

0 T )
b. Solve (x*+y* +x)dx+xydy=0 (07 Marks)

where A 1S a

c. Find the orthogonal trajectories of the “family of curves 5—2-
a

constant. s (07 Marks)

n/6

8 a. Evaluate Icos 3xsin 6x usmg reduction formula. .., (06 Marks)
0 ,im £ %

dy , x +3y—4;_ ~

b. Solve (07 Marks)

L e, 2
¢. Find the orthogonal trajectories of the: famlly of curves (r+k—)c039=a, ‘a’ being
r

(07 Marks)

correct to three decimal places ‘‘‘‘‘‘‘
Xx+y+54z=110, 27x¥6y-z=85 6x+ 15y+’2z—72

(06 Marks)

— 4

b. Reduce the matrix A= [ (07 Marks)

¢. Find the numerically largest eigen value and ‘the correspondmg eigen vector of the following
matrix using p()wEr ‘method

1 -1 (‘
3 -1 takin\ginitial approximatfioﬂ as [1 0.8 —0.8]" (07 Marks)
1 5 e

10 Solve by Gauss ehrﬁmatlon method 2x +y+4z=12, 4x+ 11y -z =33, 8x -3y +2z=20.
(06 Marks)

w‘ |

‘ ww e _ 1 9 7 — "‘W
b. Dia onal'ze the'matrix -
o Disgonstas it [ 1]

"‘4 M@&m
¢. Using Rayleggh s power method find the numerically largest eigen value and the

corresponding eigen vector of the matrix
A=|1 3 0| bytaking [I 0 0] as the initial vector. (07 Marks)

(07 Marks)

L * K ok K ok
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