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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; July - 2016
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 ' derivatives of, (i\cosx cos& (i) €¥cos.

b. Find the ' derivative of,——————.
1-X=Xx"+X

c. If y=sin™x, Prove tha(Ll— xz)yn+2 —(2n+])><yn+1‘n2yn = 0.

2 a. State Lagrange’s mean value theorem and, verifgahnee forf (x)=e™ in [-1, 1].

b State Rolle’s theorem. Verify the same fb(x) = &* (sinx— cosx) in [%5%J .

2 X4 XG

C. Show thatlog secx XXX
2 12 45

UNIT - 11

3a. Evaluate: (jimxlogx (i) lim X~ 2"
X-0 X-0 X

b Find the values of ‘a’ and ‘b’ if,

. x(1+acosx)-b sirnx
lim 3 =1
X-0 X

c. Show that the polar curves= 4se6(%) andy =9 cogec? (4)-
4 a. Find the pedal equation of the cun(é-cosd) = 2.
b. Find the radius of curvature for the cundgy = a(x2 + yz) at the poinf-2a, 2a) .

C. Show that the radius of curvature for the cuwealog(sed + tam) ,y=a sedcisa Set.

UNIT - 11

2 2
Sa.|f y =tan‘1(y) verify that Ou _ ou
X oxoy  Ayox

b State Euler’s theorem. Using the same, prove xI%érJH y% =tanu,
X y

2 2
whereu =sin™ (u]
X+y
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ou ou ou
C.If y= x ¥ z)| Prove thatxk—+y—+z—=0
u="f ( ) 0x yay 0z

6 a. A particle moves along the curve=2t*, y=t>-4,z= 3- £ where t is time. Find the
components of velocity and acceleration at t :nthe direction of —3] + ..
b. Find the directional derivative gh=4xz*> - 3x’y’z at(2,-1,2) along2l - 3] + 6K .
C. Show thatF =(y+2z)l +(z+x)J +(x+y)Kis irrotational. Also, find a scalar functigmsuch
that F = Og.
UNIT -1V
7

7 a. Obtain a reduction formula fq'rcoé‘ xdx , wheren is a positive integer.

%%

b. Evaluatej cos X sirf &dx using reduction formula.

C. Trace the curver =a(1+cosd)(a> Q.
8 a. Find the area of an arch of the cycloids a(6-sind), y=a(1- co¥) , &@f< 2z

b. Find the perimeter of the cardiod = a(1+ cosd).

c. Assuming the validity of the differentiation undetegral sign, evaluatej—dx( )

ixt-1
hence evaluat¢ ——dx.
5 logx
UNIT -V

9a solve: (xy+ yz)dx+(x+2y—1)dy: 0.
b. Solve:(1+e}/yjdx+e;/y 1—%)dy= 0.

C. Solve: (x-4y-9)dx+(4x+y-2dy= C.

10a. solve: cosydy +[( siny - sinx) cos]dx =

b. Find the orthogonal trajectories of the family afwvesr =4ased tarf.

C. The R-L series circuit differential equation aclsdan electromotive force sinat satisfies
L%+ Ri = Esinat ,If there is no current in the circuit initially, tdbn the value of the current

at any time t.
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