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First Semester B.E. Degree Examination, Dec.2017/Jan.‘2Q18

Engineering Mathematics — 1

Time: 3 hrs. = Max. Marks: 100

Note: Answer any FIVE full questions, choosing one full question fi{b?ﬂ each module.

Module-1 RO
Find the n™ derivative of .cosx cos 2x . o {06 Marks)
. ‘ a G
Find the angle between thecurves = alogh, r= o (07 Marks)
logh
Find the radius of curvature of the curve r= a(l+cosG). (07 Marks)

OR
If y =acos(logx) + bsin(log x) . prove that X2y, F DXyt (n? +1)y, =0. (06 Marks)
With usual notations prove that the pedal equation in the form -17 = —12—+ -j;(%;—) .
. p- r T
(07 Marks)

2
. . . as(a—-x .
Find the radius of curvature of the curve y2 = ——(————2 at the point (a, 0). (07 Marks)
X

Module-2
Find the Taylor’s series of log x in powers of (x — 1) upte fourth degree terms. (06 Marks)

3 3 -
If U=tan™ X1y , prove that X?E+ ygE =sin2U by using Euler’s theorem. (07 Marks)
X+y Ox oy S

2 ‘ a 7 B ) .
fU=x+3y>, V=4x'yz, W= 27° — Xy , evaluate (u, v \—Nl at the point (1, -1, 0).
o(X,y,2)y )
(07 Marks)
OR
/% bx X ‘\'
Evaluate tim | f‘_—L—tc—} . (06 Marks)
,‘(——)0\ 3
Find the Maclaurin’s expansion of Jog(secx) upto x' terms. © -+ (07 Marks)
. 2 2 v 4, 2
If z=f(X,y), where x =rcos0, y=rsin 0, prove that (QE + éz_ ==(-a§) +——2-(»a—2) .
, ox oy or &€ \ﬁ@
o (07 Marks)
Module-3
A particle moves along the curve T= (' —4t)i+ (1> +41) j+ (8t _3t"k. Find the velocity
and acceleration vectors at time t and their magnitudes at t = 2. (06 Marks)
ff=(x+y+ ])Ai‘ +]' —(x+ y)ﬁ , prove that feurlf=0. (07 Marks)
Prove that div(curl A)=0. (07 Marks)

1 of2



10

a.

17MATI1:

. OR
'»’Abparticle moves along the curve ¥ =2t + (¢’ —4t)j+(3t—5)lz. Find the components o
vé!ocity and acceleration along i-3j+2K att=2. (06 Marks
If :rg\x::a"@(x3y+ Y'z+2'x~x%y?z*), find div f and curl f. (07 Marks
Prove that ‘curl(grad ¢)=0 . (07 Marks
N Module-4
2a " 'X‘z

Evahiate J. —"rw,-:.—_:dx. v (06 Marks)

0 \/—Z—ax;-- X
Y L tanx — v e | .
Solve d—+ ytanx =y’secx . : (07 Marks)

X
Find the orthogonal trajectories of r" =a" cosnf . 'v (07 Marks)
OR
o : n/2

Find the reduction formula for 'jcos“xdx and hence evaluate J.cos“ xdx. (06 Marks)

. 0
dy+ YCOSX +siny+y -0 L
dx sinx+xcosy+x
A body originally at 80°C cools down to 60°C in 20 minutes in the surroundings of
temperature 40°C. Find the temperature of the body after 40 minutes from the original
instant. (07 Marks)

Solve (07 Marks)

‘Module-5
Find the rank of the matrix e

21 3 5
4 2 1 3
A= '
8 4 7 13
8§ 4 -3 - JJ
by reducing it to echelon form. ‘ (06 Marks)
Using the power niethod find the largest eigenvalue and the corresponding eigenvector of
6 ‘ __"‘»l 2 '
matrix A — -2°3 —1| taking (1, 1, )" as the initial eigenvector. Perform five iterations.
< \\2\ ( - 1 3
e (07 Marks)
Show;héﬁ:»t}}é transformation y, =x, +2X, +5x,, y, =2x, A, +1Ix,, Y, = —x, +2x, is
regular. Also, find the inverse transformation. (07 Marks)
R OR
,-;deiy@ the following system of equations by using Gauss-Jordan method:
XY +2=9,  x-2y+37-8, 2X+y-z=3 (06 Marks)
o -1 2
Diagnolize the matrix A :( 5 J ) (07 Marks)
Obtain the canonical form of 3x2 +5y? +32° —2yz + 22x —2Xy using orthogonal
transformation. (07 Marks)
¥ 3k ok ok
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