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First Semester B.E. Degree Examination, June /July 2016
Engineering Mathematics - |

Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions.
selecting ONE full question from each part.

50, wiil be treated as malpractice.

Re

PART -1 )
1 a.  Find the n™ derivative of ¢™* sin (bx + c). () (07 Marks)
b, Find the pedal equatlon of the polar curve r=a (1+ cos 6) o " (06 Marks)
L sint)yy = a(l - cost) is
f 4a cos(t/2). O (07 Marks)
2 a Ify=tan'(x) then prove that (1 + x%) ypo + (20 + D) xXyne1 + n{ 1 (06 Marks)
b. Find the angle of intersection of curves : r = ie—— and 1 =2 (07 Marks)
c. Derive an expression to find radius of curvature in p{@a’l form.. (07 Marks)

PARE™2 .

3 a. Obtain Maclaurin’s series for log(sec x) upté“”tfhe term containing x°. (07 Marks)

ou
b. Ifu is a homogeneous function of degFee ‘n’ in x and y, then prove that X% +y—=nu.

z?
Hy, ‘%M

Important Np'te : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
: ‘ 2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Y. ) (06 Marks)
c. Ifu=f_lr,s,t)and r= i == ;'gthen prove that x@+ y@+z—a—u— =0. (07 Marks)
EANER ox "0y 0z
4 4 Evaluate IIm (07 Marks)
x—0
b. Find the ext%me"\;élue of sin x + sin y + sin (x+y). (06 Marks)
I,
c. Ifx=r sm‘@ cos ¢, y=rsin 0 sin ¢, z=r cos 0 then find J(——%%) (07 Marks)
¢ r
PART -3
5 a (4 partlcle moves on the curve x = 2t y = i~ 4, z = 3t = 5 where t is time. Find the
. components of velocity and acceleratlon att= 1 in the dlrectlosn of i— 3j+ 2k. (07 Marks)
T E a0 2 :
b. Using differentiation under integral sign rule, evaluate J‘ e ™ cos(ox) dx. (07 Marks)
o 0 4
c. Apply the general rules to trace a polar curve r = a(l + cos ). (06 Marks)

6 a. Find the angle between tangent planes x logz = y* - 1, x’y — 2 — z =0 at point (1, 1, 1).

(07 Marks)
_)
b. Show that F = (y2 —~z2 4 3yz—2x)i+(3xz +2xy)j+ (3xy —2xz + 2z)k is both solenoidal
and irrotational. (07 Marks)
c. Show that div(curl F)=0. (06 Marks)
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PART -4
Obtain the reduction formula for _[ sin™ x dx . 07 Marks)
Solve sec x tan x tan y dx + sec x seczy dy —¢" dx = 0. (06Mar:ks)

Find the orthogonal trajectories of the family of curves r" = a” cos n@.

2a p
Evaluate : _[ x> 2ax — x2 dx . (07 Marks)
0
Solve . +ytanx =y“secx. ~N (06 Marks)
X Y

Suppose that an object is heated to 300°F and allowed to s@bol in a room whose air
temperature is 80°F. After 10 minutes the temperature og;f %ﬁeﬁobject 1s 250°F. What will be

its temperature after 20 minutes? N @) (07 Marks)
@
PART -5
Find the rank of matrix : oy N
2 -1 3 4 NV
0 3 4 1 P
A= ' i s (06 Marks)
2 511 6
g
Diagonalize the matrix A :%{5% \J : (07 Marks)
42
aN
Use power method tQﬂ f&l{l the largest eigen value and the corresponding eigen vectors of

6 -2 20
A=|-2 3 ¥ taking initial eigen vectors [1, 1, 1]. (07 Marks)

i
2 i 'fﬁ %’ 3
3

Solvgffyj Gauss elimination method :
4x ‘P‘* *y + z=4

% + 4y —-2z=4
3x + 2y —4z=6. (07 Marks)

Show that transformation
Y1 =2x1 + X + X3
Y2=X1 + X3 +2x3

¥3 = X1 — 2x3 is regular and find the inverse transformation. 06 Marks)
Solve by LU decomposition method the equations :
3x+2y+T7z=4
2x+3y+ z=5
3x+4y+ z=7. (07 Marks)
%k %k sk ok ok
20f2




