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Flrst Semester, B.E. - Semester End Examination; Dec - 2017/Jan - 2018

Engineering Mathematics- |
(Common to all Branches)

Time: 3 hrs Max. Marks: 100
Note: Answer FIVE full questions, selecting ONE full question from each unit.
UNIT -1
1 a. Find then™ derivative of :
(i) y:|0910[(1— 2)°( 8+ J)SJ (i) y =€”sin’x.
X° —4x+1

b. Find then™ derivative for the functiory = 3 > .
X +2X°=Xx—-2

C. If y= (sin‘1 x)2 show that,(l— x2) Yoo = (20 + 1) xy,,, 0%y, = 0

2 a. Find the angle of intersection of curvezfrs— 1+cos’ and—b =1-cof

b. Find the Pedal equation of the cur/e=a" cosng.
, , 2r3
C. Prove that the radius of curvature for the curv(:l— 0099) =ais ?.

UNIT - 11
3 a. Apply Rolle’s theorem and verify the same for thiection:

f(x):ex(sinx—coy)in[g,%’q
b.  State Lagrange’s mean value theorem and verifystree for f (x) = x(x-1)(x-2) in

[0, 3]

c. State Cauchy’s mean value theorem and veriffCngchy’s mean value theorem for :

log, x and1 in [1, e].
X

. . T
4 a. Expand Taylor's series expansionag<x about X :E upto four non-zero te

b. Obtain the Maclaurin’s series &ig(1+x) and hence decuce that,

| =X+—+—+........
Nax~ 37

: __( x(1+acosx)-b sin
C. Find the values of a and b such tHthé =1.

X
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UNIT - 111

s s ou du ou 3
= - —+—+—= :
5a Ifu |og(x3+y +z 3xyz) then prove thatax dy 0z x+ty+z

L[ X+ .
b. If u=tan =y then prove that using Euler’s theorem :
(i) xu, +yu, =sin2 (i) X°u, +2xyu,, +y?u, =sin4i- sin 2
c. If H=f(x-y, y-2, z-X) showthata—H+a—H+a—H—O
ox oy oz

6 a. A particle moves along the curxest®+1,y =t*, z=2t+3 where t’ is the time. Compute
the time components of its velocity and acceleradtt = 1 in the direction + f+3l2.
b. Find the directional derivative ab= x’yz+4xz?at (1, -2, -1) along@i — | — 2k.
C.If F=(x+y+1)i+]—(x+y)kshow that curl F.F=0.

UNIT - 1V
7

7 a. Obtain the reduction formula 1‘ojl:s,inn xdx and _[sin” xdx. Wheren is positive intege
0

7

b. Evaluate:j cos X.sif & dx using reduction formula.

3

C. Trace the curvg®(2a-x)=x% a>0.

8 a. Find the length of an arch of the cycleid a(t-sint) , y=a(1-cog)

b. Find the area of enclosed by the Astrok(% + y%’ =a’s.

C. By using the rule of differentiation under the ota! sign, evaluat§ dx a=0.

UNIT -V
92 solve: y(1+2)+cosy |dx+[x+ log<—x siny]dy = C

b. Solve: (x-4y-9)dx+(4x+y-2dy=0
C. Solve: (1+ X ) (tan‘lx— y) dx.
10 a Solve:(x2+y2+x)dx+ xydy = 0.
b. Find the orthogonal trajectory of the family of zery” =4a(x+a).

c. A body originally at 100°C cools down to 709C15 minutes, the temperature of the air
being 30°CWhat will be the temperature of the body after 4Qutes from the original?
* % *



