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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. - Semester End Examination; Dec. - 2015
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 the f' derivative of the following functions:

(i) Iogm[(l— ) (&+ 1)‘1 (i) e cosx cos&

XZ

b. Find the ' derivative of the functiony = (2 +1)(2x+ 3)
X

c. If y%n + y'%n = 2x, then using Leibritz’s theorem show that
(x2 —1) Yoo H(20+1) xyn+1+(n2 - mz) y,=0
2 a. State Rolle’s theorem, and verify Lagrange’s meane/theorem for the function:
f(x) =(x-1)(x-2)(x- 3 in [0, 4]

b Verify Cauchy’s mean value for the functionsdogand 1 in[1, €]
X

c. Expand Ioge(x+\/x2+1)by using Maclaurin’s theorem upto and including ttegm

containing.
UNIT - 11

2X _ 2
3a. Evaluate ; ()1t & (%)
x-0 xlog, (1+ x)

m)n(aK—qx

X — 00

b Evaluate; (i) Ito(i—cotxj
x=0\ X

Y.
m)n(Emfj
X-0 X
c. Find the angle of intersection of the curvessind+ cos¥ andr = 2siné

4 a. Find the Pedal equation of the curv& =a™ (cosmd + simmfd)

b. Find the radius of curvature of the curve= a[cost + log tarﬁ%ﬂ y=a sih att.

n

. . a
C. Show that for the curve" = a" cosnd the radius of curvature +1) )
n+1)r
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5a.

6 a.

7a

8 a.

9a

UNIT -1l
2
If z(x+y)=x*+y?, show tha 9z_0z) _y4-92_02 6
ox oy ox oy
X +y° : .
If u=tan™ show that x°u,, + y?u,, +2xyu,, =sin4i- sin 2 7
X-y
- If u=sin™(x-y) where x=3t,y=4" show that% :iz and verify the result by
1-t

direct differentiation.

Find the components of velocity and acceleration tat= 2 on the curve

F :(t2+1)f+(4t—3) I+( az- 6)I2 in the directioni +2] + 2k 6
. Find the directional derivative oﬁ:% at (1, -1, 1) in the direction oA = f—2]+|2 7

X"ty
- Show thatF = (2xy2 + yz)f+(2x2y+ Xz + 2yzz) ]+( %z + xy)lz is irrotational. Also find a
7
scalar functiongsuch thatF = Og
UNIT -1V
7
Obtain a reduction formula foﬂ‘sinn x dx and hence evaluatef sin" xdxwhere n is a 6
0

positive integer.

2a
. Evaluate: I xz(\/Zax—xz)dx 7
0

- Trace the curvey?(a-x)=x°, a>0 7

Find the area bounded by an arch of the cycloid

x=a(@-sind), y=a(1l- co®) , & <z and its base. 6
- Find the volume generated by the revolution of ¢heve r =a(1+ cosé?) about the initial

line.

1 a _
- By using the rule of differentiation under the g sign, evaluateﬁ(—ldx , Where ais a
5 10gx
parametep O.
UNIT -V

Solve :(y3—3x2y)dx—(x3—3xy2)dy: 0 6

. Solve - ¥ =x*y-L 7
dx x-y+1

- Solve :6y2dx—x(x3 + 2y) dy=0 7

Solve :(1+ %) dx+&’¥ (1-%) dy = 0 6
- Find the orthogonal trajectories of the famificosngd =a". 7

c. If the air is maintained at 30°C and the tempeeatirthe body cools from 80°C to 60°C in 7

12 minutes, find the temperature of the body &teminutes.
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