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irst Semester B.E. Degree Examination, Jan./Feb. 2021
Engineering Mathematics - | |

-3 hrs. . , Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1  a. Find the n™ derivative of x%* cosx . (06 Marks)
Find the angle (¢) between the radius vector and tangent of the curve r =a(l +sin8). Also

and determine the slope of the curve a +6 = —;E . (05 Marks)

50, will be treated as malpractice.

S ‘
_g c. Obtain the angle of intersection of the polar curves r =alog; r= e (05 Marks)
3 og
¥4
g § OR
§ E" 2 a g yﬁ + y_% = 2x , then prove that (x> 1)y, ,, + (2n +1)xy,,, +(n’* —m’)y, =0. (06 Marks)
ﬁ «‘qé b. Find the pedal equation of the polarcurve r* =a" cosnf. (05 Marks)
°
é g c. Find the radius of curvature at any point ‘t” of the'curve, x =a (cos t 4 logtan%j , Yy =asint.
PR
g (05 Marks)
=8
&3 Module-2 ~
B 5 3 a. Expand y=logx inpowers of (x — 1) upto fourth degree term and hence evaluate log(1.1).
; 5 (06 Marks)
> L
é £ b. Evaluate ft [smx)x : , (05 Marks)
= 8 x—0 X
g8

.85 c. If u-log(x’+y’+2’ —3xy), prove the followmg
g2 . ou ou ou 3
O oy T w Xz |
8 y .
* : |
no (1) (—6— + 2 + i} u= A (05 Marks)
gg 0x Oy -0z (x+y+2)
82 OR
53 O o
e 4 a. Prove that, using MaClaurin’s series, v/1+sin2x =1+x - —2— - ? + ?ZZ +oe (06 Marks)
5
é b. Ifu= cot'l(x—+y——J , prove that x@ + yfaE == —lsin 2u (05 Marks)
g Vx 44y ox "oy 4
f= 9
& c. Ifu=ﬂ,v:—y5,w=—— ﬁdJ(uij. (05 Marks)
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Module-3
Find the constants ‘a’ and ‘b’ such that F= (axy + z’)§+ (3x’ —z)3+ (bxz> — y)lA< is

irrotational. Also find s scalar potential ¢ such that F=V¢. (06 Marks)
Find the directional derivative of ¢=x’yz+4xz’ at the point (1,7-2, -1) along the

vectorjAX = 2/i\— /j - 212 ’ | ‘ (05 Marks)

A particle moves along the curve = 2t€+ (t* —4t) 3+ (3t—5)12. Find the components of

velocity and acceleration in the direction of the vector A=if 3/j+‘21A( att=2, (05 Marks)
OR
For any scalar field ¢ and any vector field A , prove that V x (¢ ./—51) =p(VxA)+ (V) x X .
(06 Marks)
If F = grad(x’y +y’z+ z’x —x*y*z®), find div (F ) and curl (F) at the point (1, 2, 3).
(05 Marks)
Find the angle between the tangents to the curve x =t +1 3 = 4t -3,z=2t"-6t att=1
and t= 2 e (05 Marks)
Module-4
n/2
Obtain the reduction formula for '[ cos” xdx . (06 Marks)
0
Solve & 4 YCOSX TSy Y _ g (05 Marks)
dx sinx+xcosy+x NGALE
Find the orthogonal trajectories of the family of ellipses X— + y 7\‘ =1 (05 Marks)
a’ a +
OR
Evaluate I xvax —x*dx . (06 Marks)
Solve dy Y y X. ~ _ (05 Marks)
dx X

The temperature of a body drops from 100°C to 75°C in 10 minutes when the surrounding
air is at 20°C. what will be its temperature after half an hour? When will be the temperature

be 25°C? (05 Marks)
Module-5
Show that the linear transformation :y, =2x, +X, +X;; ¥, =X, +X, +2X;; ¥; =X, —2X,
is regular. Also, determine the inverse transformation. (06 Marks)
Find the dominant eigen value and the corresponding eigen vector of the matrix
2 01
A={0 2 0
1 0.2
using Rayleigh’s power method. Choose [1, 0 , 0] as the initial vector and perform five
iterations. (05 Marks)
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Solve the following system of equation by Gauss elimination method:

3x+y+2z=3
2x —-3y-z=-3 .
X+2y+z=4 (05 Marks)
OR
Employ the Gauss-Seidal method to solve the following system:
9X-y+2z=9
x+10y-2z=15
—-2x+2y+13z=17
Choose (1, 1, 1) as the starting solution and carry out four iterations. (06 Marks)
Reduce the following matrix to diagonal form:
[— 19 7 }
A= (05 Marks)
-42 16
Obtain the canonical form of the quadratic form 3x® + 2y — z* +12yz + 8zx — 4xy .
(05 Marks)
* % & % *
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