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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 - 2016/Jan - 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 a. Find then™ derivative of, i)e*cosx i) Iogm{(l— )’ &+ ])5} .

6X

c. If y=€™*, Prove thal(l— x2) Yoo —(2n+ ) xy,,, = (02 + mz) Y, = 0.

b. Find then" derivative of,

2 a. State Lagrange’s mean value theorem, verify Laggangean value theorem for the function
f (x) =2x* = 7x+10in [2, 5].

b. State Cauchy’'s mean value theorem, verify Caucheésan value theorem for the function
1 .
f(x)=+xand dx)=—= injab|.
(x)=Vx and dx) = in[a ]

C. Expandlog(l+ ex) in ascending powers of upto the term containing.

UNIT - 11
er _ 1+ X 2 %(2
3 a. Evaluate: i) Iim# i) ”m[tanx} .
x-0 xlog(1+x) x-0| x
X|1-acosx|+b sirx
b If Iirr?) [ 3] =% find a andb.
= X

c. Find the angle of intersection between the cunvesﬂ andr = a 5.
1+6 1+6

4 a. Find the Pedal equation of the curvé& =a™(cosmg+ simmd).

b. Find the radius of curvature for the curxe a{cost + log tarE%ﬂ y=a sih at any point.

n

C. Show that for the curve" = a" cosné the radius of curvature i(s%.
n+1)r

UNIT - 111

2 2 _
S5a If u=x tan‘l(ij—yz taﬁl(y), Show thata v X2 y2 .
X y oxdy X°+y

2
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b.

C.

6 a.

7 a.

C.

8 a.

b.

3 3 2 2
if u=tan?| 2 , Showthatxza—l:+y26—l:+2xy—a2u =sindl- sin 2.
X-y ox dy oxay
.. 0u_ Ou du
If u=f(x-y,y-zz-x) find, —+—+—.
( Y ) ox oy 0z

Find the components of velocity and acceleratian=a2 on the curve,

f:(t2+1)f+(4t—3) f+(22— 6)12 in the direction off +2] + 2K .

Find the directional derivative ap= Z)iz >at (1, -1, -1) in the direction oh=i-2]+k.
Xty

Find the value of the constant ‘a’ such thﬁt=(axy—z3)f+(a—2) 2] +(1-a)xzk is

irrotational and hence find a scalar functipsuch thatF = Og.
UNIT -1V
7
Obtain the reduction formula fojsin” xdx and hence evalua!{e Sidx, wheren is the
positive integer.
sin* @

using reduction formula.
(1+ cosd)

Evaluate I >

Trace the curvey’(a-x)=x% a>0.
Find the length of an arch the cyclox= a(@-siné), y=a (1~ co¥ .

Find the perimeter of the curve= a(l+ cosf).
LA
Show that: J'e cosaxdx—7e 4 by differentiating under the integral sign.

UNIT -V

- Solve: (x—4y-9)dx+(4x+y—-2)dy = C.

Solve: y(2x-y+1)dx+x(3x~- 4y+ Jdy= C.

Solve: (ylog, x - 2) ydx = xdy .
Solve: (1+ eyyjdx+ e% {1——} dy = 0.

Find the orthogonal trajectory of the family ecB5=a".
If the air is maintained at 30°C and the tempeeatirthe body cools from 80°C to 60°C in

12 minutes, find the temperature of the body déteminutes.

* * %



