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First Semester B.E. Degree Examination, June/July 2017
Engineering Mathematics - |

: 3 hrs. Max. Marks: 80

Note: Answer FIVE full questions, choosing one full question from each module.

Module-1
Obtain the n'™ derivative of »—-—‘—é—%. (06 Marks)
(x-D¥x+2)
Find the angle of intersection of the curves r= a(l+sin 0) and r = a(1-sin 0). (05 Marks)
Find the radius of curvature at the point (%‘l?j on the curve X’ + y° = 3axy. (05 Marks)
OR
. ! _L \
[f y™+y ™= 2x, then prove that (x” = 1) yn2 + 2n + 1) Xy,.; + (0" = m")y, = 0.
(06 Marks)
Obtain the pedal equation of the curve " = a" cos n0. (05 Marks)
Find the derivative of arc length of x = a (cost + logtan (1)) and y=a sin t. (05 Marks)
2
Module-2
Expand logex in powers of (x — 1) and hence cvaluate log. (1.1) , correct to four decimal
places. (06 Marks)
[f7 = sin (ax + y)+ cos (ax-y) . prove that :—/ a?—(;—{'. (05 Marks)
X’ cy’
fu=x"+y +7 ,v= Xy +vz+zx. w=x+1y+z then find v, w). (0S Marks)
o(X,y.2)
OR
Ifu(xty)= X+ yz, then prove that R ] P r:u . (06 Marks)
ox ¢y ox  Cy
X WX N N \}i
Evaluate 1|2 tbitci+d (05 Marks)
X0 4 /
[fu=12X Y 2] thenprove that X uc+ yu, +zu, = 0. (05 Marks)
y 7z X
Module-3

A particle moves on the curve X = 2ty = t — 4t . z = 3t — 5. where t i the time. Find the
components of velocity and acceleration at time t = | in the direction i- U +2K. (06 Marks)
If f=(x + y + az)f + (bx - 2y ~ 7) ; (Xt ocy t 27) k . find a, b, ¢ such that f is
irrotational. . . (05 Marks)
Find the angle between the surfaces x™ + v

+o7 =9 and ~ = x* + 3" — 3 at the point
P(2. -1, 2). (05 Marks)
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OR
Find the directional derivative of xy* + y7* at (2. -1. 1) in the direction of the vector
i 2] +2k. (06 Marks)
If G=:x%i+y”j+7°k and V = yzi +2xj + xyk . show that @i V is a solenoidal vector.
© (05 Marks)
For any scalar field ¢ and any vector field ', prove that curl (¢ f) = ¢ curl { + (grad ¢) x f.
(05 Marks)
Module-4
Obtain the reduction formula for jcos” x dx. where n is a positive integer. hence evaluate
7
cos” xdx . (06 Marks)
0
Solve : (x* +y +x) dx + xydy = 0. (05 Marks)
Find the orthogonal trajectories of the family of circles r = 2 a cos 0 , where "a’ is :
pararaeter. (05 Marks)
OR
w x()
Evaluate | ———-dx. (06 Marks)
o (1+ x")/3
. 2, dy
Solve xy (1 +xy) e =1. (05 Marks)
X
Water at temperature 10"C takes S minutes to warm upto 20°C in a room temperature 40°C.
Find the temperature after 20 minutes. (05 Marks)
Module-5
Solve the following system of equations by Gauss Elimination Method. (06 Marks)

x+2v+z=3 [ 2x+3y+22=95 3x=5y+ 57 =2.
Find the dominant eigen valuc and the corresponding eigen vector by power method

L6 -2 2
A=1-2 3 -] E, perform S iterations. taking initial eigen vector as [1 1 1]'. (05 Marks)
2 -1 3
Show that the transformation y; = 2x+ y +7 ,v> =x+y+2z ,y3=x—2z1is regular. Write
dowr: the inversc transformation. (05 Marks)
OR
Solve the following system of equations by Gauss — Seidel method. (06 Marks)

10x+2y+z=9  x+10y—z- -22 | -2x*+ 3y -+ 10z =22.

- 7
Reduce the matrix A = [ 9 ]6} to the diagonal form. (05 Marks)
Reduce 8x* + 7)'2 +37 - 12xy + 4xz — 8yz into canonical form. (05 Marks)
* k % K* X
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