 USN

aining blank pages.

- 1. On completing your answers, compulsorily draw diagonal cross lines on the rem

2. Any revealing of identification, appeal to evaluator and /or equations written e

Important Note

50, will be treated as malpractice.
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Flrst Semester B.E. Degree Exammatlon, Dec.2019/Jan.2020
Engineering Mathematics - |

Tie=3 Fts. ' Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
IfY = a cos(log x) + b sin (log x);then show that X Yne2 + (2ot 1) Xyner + (> + 1) y,=0.
(07 Marks)
Find the angle of intersection.of th'e‘curves r=aCos 0 and2r=a, (06 Marks)
Derive an expression to find the radius of curvature in Polar form. (07 Marks)
OR
Ifsin? y=2 log(x+1) Prove that (X + 1)*Yu2 + (2n + DX+ Dyner + (n* + 4)y, = 0.
(07 Marks)
Find the Pedal equatlon for r = a cosec’ % (06 Marks)
Show that the radius of culvatule at any pomt 0 on the Cycloid x = a(8 + sin 6) ,
y= a(1l-cos 0) is 4a cos(A ). v (07 Marks)
Module-2 /
Using Maclaurin’s series, expand log(sec x) upto X, (07 Marks)
IfZ=e™""Y flax — by), prove that : :
b9, ,% =2abz ' ' (06 Marks)
ox oy ‘
Ifu=f£(%, A,%) provethatx +y‘_9“_+za_u_0. , / (07 Marks)
0x Oy oz
s X X X %( & ' ‘,
Evaluate lim (wc—J . ~ (07 Marks)
» x—0 3 \
Ffcosu=——3_ , show that x 9 },QE: Loty | (06 Marks)
Jx +4fy = ey ) 2
ifu=x2+y2+zz,,v=xy+yz+zx, w =X +y +z, then find M (07 Marks)
« : 0(x,Y,2)
Module-3
A particle moves along thecurve x=1-t",y=1+ t? and z = 2t — 5. Find the components
of velocity and accelerationat t = 1 in the direction i— 2} +2Kk. (07 Marks)
Using differentiation under the integral sign, show that I logll-+agesig dx=msin" a.
cosX
N (06 Marks)
Use general rules'to trace the curve y*(a—x) = x> ,a>0. (07 Marks)

OR
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Find the directional derivative of ¢ = X'yz + 4x7” at (1 -2 1) along 2i—j—2k. (07 Marks)

Show that div (Curl A) 0. (06 Marks)

Show that F=(y + z)i + (z +X)j + (x + y)k is 1rrotatronal Also find ¢ such that F =V
(07 Marks)

Module—
Obtain the reduction formula for | sm x cos" x dx , where m and n are positive integers.
y (07 Marks)
Solve (xy’ +y) dx + 2%y +x + oL ) dy = 0. £ (06 Marks)
Find the orthogonal trajectorles of famlly of curvesr=4a sec o tan 0. (07 Marks)
OR
2a
Evaluate I x*4/2ax —x* dx. (07 Marks)
dy
Solve d— -ytan x= y Sec X. : (06 Marks)
X
If the air is malntalned at 30° C and the temperature of the body cools from 80°C to 60°C in
12 mins, find the temperature of the body after 24 mins. (07 Marks)
Module-5

Solve 2x +y+4z=12,4x+1ly-z=33 ,8x-3y +£22= 20 by Gauss elimination method.

(07 Marks)
19 7 , ' ‘
Diagonalize the Matri X, A \ i ‘ (06 Marks)
-42 16 ‘
Determine the largest ergen value and the couespondmg elgen vector of
25 1 2604, ; Faad
A=|1 3 (0 :| using Rayleigh’s Power Method. (07 Marks)
2 0.-4
' OR
Solve by LU decomposmon method 4 +x+x%3=4 , xyt4x-2x3=4,
33Xy + 2%y —4x3 = 6. & (07 Marks)
“.Show that the transformation , y; = 2x1 — 2xz — X3 , Y2 =-4x; + 5% +3x3 ,

y3 = X1 — X2 — X3 isregular and find the inverse transformation. (06 Marks)

Reduce the quadratic form x; + 5x2 +x2 +2X,X, + 6XX; +2X,X, into canonical form by

orthogonal transformation. ; (07 Marks)
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