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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Fitts’tr Semester B.E. Degree Examination, Dec.2017/Jan.2{),1’é
N Engineering Mathematics - | o

Time: 3 hrs. \ : Max. Marks: 100

£ AN

Note: Ans'wer an)FIVE Jull questions, choosing one full question from each module.

1 a. Findthen' derlvatlve of COSXCOS2X . NV (06 Marks)
b. Find the angle between the eurves r=alogb, r ] a 5 24 ¥ (07 Marks)
0g
¢. Find the radius of curvaturf offhe curve r=a(l+ CQS(:!) (07 Marks)
(2. OR :

2 a. If y=acos(logx)+bsin(log x) px')\ze that X7 y e +(2n +1)xy,,, +(n*+1)y, =0. (06 Marks)

b. With usual notations prove that the pedal eqaation in the form Lz = —12—+ —( 2;)

& p T

(07 Marks)
c. Find the radius of curvature of the \cm,ve‘ y2 =t at the point (a, 0). (07 Marks)

 Module-2 <
3 a. Find the Taylor’s series of log x in powers of (x — 1) i’ip‘tQ fourth degree terms. (06 Marks)

3 3 ¢ v 3 N
b. If U= tan”| XY ; p,'.'ove that x?y—+ ya—U =sin2U" by using Euler’s theorem. (07 Marks)
+y Ox oy e

X N
c. IfU=x+3y?, V 42\ yz W 27° — Xy, evaluate Q(B——L—) at the point (1, -1, 0).
fie - 6(X yazl
: (07 Marks)
: OR
.y . V4
a“+b*+c
4 a Evaluate um |K«—-3——] . (06 Marks)
b. Find the Mdelaurm s expansion of log(secx) upto x* terms. (07 Marks)
2 ; 2
c. If.z=1(x,y), where x =rcos0, y=rsin 0, prove that = + éé 82 +;(~a—z~) .
7 ox oy o) (00
‘ (67 Marks)
Module-3
S a A particle moves along the curve F=(t’ —4t)i+(t> +4t) j+(8t> —=3t*) k.. Find the velocity
and acceleration vectors at time t and their magnitudes at t = 2. (06 Marks)
b. Iff=(x+y+ Di+ ] -(x+ y)E , prove that f.curl f =0, (07 Marks)
¢. Prove that div(curl K) ={)., (07 Marks)
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N\ OR
: ,A pdrth]C moves along the curve t =2t 1+(t 4t)J+(3t S)k Find the wmponents of
veldcity and acceleration along i—3j+2k att=2. :, (06 Marks)
If f =grad(x’y + y'z+2'x - x’y’z?), find div f and curl f. . (07 Marks)
Prove that,*’éuyl(grad $)=0. B =) (07 Marks)
Module-4

Evaluate J' , ;;;7 ) | (06 Marks)

d ‘ . , \ \ ’,
Solve d—y+ ytanx = yfse;cx . Nt (07 Marks)
X e \ ) A} N - k i
Find the orthogonal trajectories of r" =a" cosn6. AV (07 Marks)
OR
= ’\‘\I‘ ARy /2
Find the reduction formula for ]‘cos“x dx and hence ¢valuate jcos“ xdx. (06 Marks)

4 0
d_y yCcoSX+siny+y 0\‘

Solve

(07 Marks)
dx sinx+xcosy+x

A body originally at 80°C cools down fo 60 C in 20 minutes in the surroundings of
temperature 40°C. Find the temperafure of the body after 40 mmutes from the original
instant. ;'i (07 Marks)

s

. 'Module-5

Find the rank of the matrix

21 3 5) L~
42 1 3,00

8 4 7 13J'

8§ 4 -3 +1 }7”
by reducing it to ecbelon form. N (06 Marks)
Using the power‘mmhod find the largest eigenvalue and the wlrespondmg eigenvector of
6, =252 ‘
matrix A =|-2 _1 | taking (1, 1, 1)" as the initial elgenvector; Perform five iterations.

241 3
S ( (07 Marks)
th hf, transformation y, =x, +2x, +5x,, y, =2X, +4%, +11x,, ¥, = —x, + 2x, is
regular\f“A\léo, find the inverse transformation. ~ (07 Marks)
~ OR

:,,»:Sf\lve the following system of equations by using Gauss-Jordan method: (<.

;\,"~>x+y+z 9, x-2y+3z=38, 2x+y-z=3 (06 Viarks)
' -1 2
Diagnolize the matrix A :( " 1] : (07 Marks)
Obtain the canonical form of 3x*+5y”+3z”-2yz+2zx-2xy using orthogonal
transformation. (07 Marks)
k ok ok ok sk
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