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P.E.S. College of Engineering, Mandya - 571 401
(An Autonomous I nstitution affiliated to VTU, Belgaum)
First Semester, B.E. - Make-up Examination; Jan/Feb - 2017
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,
) log,o{ (1- 29° (8x+ 37
i) €cos’x.

b. Find then derivative of,;z.
1+ 3x+ 2

_sinh™x
V1+ X

2 a. State Cauchy’s mean value theorem and verify theedar the functions,

f (x) =sinx andg(x) = cox ifah].

, Prove tha(1+ x2) Youo (20 + Y xy,, +(n+ D7y, = C.

b. State Rolle’s theorem verify the same fb(x) = &*(sinx - cosx) in[g S—Lﬂ :

C. Using Maclaurin’s series, expanid(x) =log(secx) upto the term containing.

UNIT - 11

X _ KX 2 + —_
3a. Evaluate: i) lim 22 iy im X 200X~ 2
X0 x-0 Xsin™ X

sin 2x+a sinx .

b. Find the value of the constard’ ‘such thatlim —————is finite. What is the finite

x-0 X
limit?
C. Show that the pairs of cureg"=a"cosnd and" =b" simé intersect each other

orthogonally.

4 a. Find the Pedal equation of the curﬁ@ = (1+ cogg) .
r
: . 3 . [3a 3a .
b. Find the radius of curvature for the curxg+ y® = 3axy at the poin > on it.

c. Find the radius of curvature for the cune alog(sed + tan) ,y=a sk¢
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5a. if y=tan?| Y ,Showtha{a—u:;g.
JLH o +y? oxdy (1+X2+y2)/2
3 3
b. If u=tan‘l(uJ , Prove that
Xy
2 2 2
i) x4y —gina, i) xza—L;+2xyau +yza—f:sin4j-sin2;.
ox ~ oy 0X oxoy oy
C. If z=f(xy), wherex=rcosf and/=r si# show that
(62)2 oz 2_(02)2 1 (62)2
B It R i Il el
ox ay or r’\ o6
6 a.

7 a.

A particle moves along the curve=2t*, y=t*—4,z= 3- £ wheret is the time. Find the

components of velocity and acceleration atl in the direction of - 3] + .
Find the directional derivative gb= X’yz+4xz*at (1, -2, -1) along@i - | - 2k .
Find div F and curl F whereF =0(x° + y* + 2° - 3xyz).
UNIT - IV
7

Obtain the reduction formula fq.rsin" xdx andj sifi xdx wheren is a positive integer.
0

2 . .
Evaluatejoaxle 2ax— x’dx using reduction formula.

Trace the curvey®(2a-x)=x%, a> 0.

. Find the length of an arch of the cycloid= a(d-sin8), y=a(l- co¥ .

Find the surface area of the revolution of the eurw a(1+ cosf )about the initial line.

T Sinx . . . .
Evaluate:je ax SINX 4o by differentiating under the integral sign.
X
0

UNIT -V

- Solve: xzydx—(x3 + ys)dy =0.

Solve: y(2x—y+1)dx+x(3x~ 4y+ Jdy = C.

Solve: %+ ycotx = 4x coecx , ify = 0 whex :]—27.
X

Solve:x* & - x’y = —y*cosx

Show that the family of parabolgs= 4a(x + a) is self orthogonal.

If the temperature of the air is 30°C and a meddlldools from 100°C to 70°C in 15 minutes.

Find how long will it take for the metal ball toaeh a temperature of 40°C.
* % %



