Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 06MATI11

First Semester B.E. Degree Examination, June 2012
Engineering Mathematics - |

Time: 3 hrs. Max. Marks:100

Note:1. Answer FIVE full questions choosing at least two from each part.
2. Answer all objective type questions only on OMR sheet page 5 of the Answer Booklet.
3. Answers to objective type questions on sheets other than OMR will not be valued.

PART - A
1 a. Choose the correct answer : (04 Marks)
i) The n™ derivative of log[(3x + 1)e®** ] is
3"(=)"*(n-1! 3"(-D)"n!
(A) D™ ( : ) (B) (_)1
(3x+1) (3x+1)
' _ n
©) (D) (D) Zero.
(3x+1)"
i) If ¢ is the angle between radius vector and tangent to the curve r = f(0), then tan ¢ is
1 do do dr 1 dr
A) = — B) r — C)r — D) = —
()rdr ®) dr ©) do ()rde
iii) 1fr=e"at 0 =0, then the slope of the curve is
T
A) 0 B) T C) — D) 1
(A) ® © 3 (D)
iv) The angle between the radius vector and tangent for the curve r = o e “'“ s
A 1 (B) gm ©) (D)
b. Find the nth derivative of e** cos® 6x. (04 Marks)
c. Ify=log(x+1+x?), prove that (1+x?)yns2 + (2n+1)Xyns1 + N%y, = 0. (06 Marks)
d. Find the pedal equation of the curve r" = a"(cos m 0 + sin m 0). (06 Marks)
2 a. Choose the correct answer : (04 Marks)
2
i) 1fu=x?+y?then OU s equal to
OX
(A) 2 B) 0 (C) 2x+2y (D) x+vy
2
i) Ifu=log x , then x a_u+ya_u is equal to
y ox "oy
(A) 2u (B) u © o (D) 1
iii) If x=rcos 0, y =rsin 0, then
(A) x_ 1 (B) x_oa ©) X _ 0 (D) None of these
or 3fax a  ox ar

iv) Ifan error of 1% is made in measuring its length and breadth, the percentage error in
the area of a rectangle is
(A) 2% (B) 2% (C) -02% (D) 1%
lof4
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If u=tan® prove that xé_u+ yé_u _3 sin 2u. (04 Marks)
XC+y? +y ox "oy 2
. - 0z o0z 0z 0z
Ifz=1(x,y),x=¢e"+e’andy=e"+¢e’,showthat = —— =x——-y—, 06 Marks
(x,y) y o X Yoy ( )
fu=x+y+z,v=xt+y*+27° , w=xy+yz+zx find J(UvVij. (06 Marks)
X,Y,Z
Choose the correct answer : (04 Marks)
|) The Va|Ue Of J‘% 0058 XdX |S
%
321 32 357
A) === B) 2= C) Zero D) =
()35 ()35 ©) ()128
i) The value of dx 1S
'[ o (1+x )/
A 2 B) = () 2 ©) &
15 15 15 2
iii) If the equation of the curve remains unchanged after changing 6 by -6, the curve
r = f(0) is symmetrical about
(A) Initial line (B) the pole
(C) Symmetry does not exist (D) None of these.
_ Y
iv) J' tan°® 0d0 =
0
1 2
(A) 2log?2 (B) 2log2-1 ©) 2 (2log 2-1) (D) log [Ej
Obtain the reduction formula for Isec” xdXx . (04 Marks)
Evaluate J‘MXZJZaX—x2 dx. (06 Marks)
0
Trace the curve a%y? = x?(a? — x2). (06 Marks)
Choose the correct answer : (04 Marks)
i) Ifr=f(0) be the polar curve, then % is
A e (i] B) | (dej ©) |rer (dej (D) None of these
do dr d
i) The area bounded by the curve y = f(x), the x — axis and the ordinate x =aand x =b is
b b 2
(A) [ ydy (B) j ydx ©) [ ydx (D) None of these
a a b
iii) The length of the curve y = 24 X% between x =1and x =4 is
w 2Eie2) @ 264 -2¢) (© 25 (D) 22*
5 3 3 3
. d b .
iv) = is equal to
) dau f(x,a)dx} q
b b
(A) j if(x, a)dx ® | 9 fx, a)dx
a 2 dou
© I 2 f(x, a) da (D) None of these.
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Ifx=ae'sint,y=ae'cost, find % (04 Marks)

Find the surface of the solid formed by revolving the cardiode r = a(1+cos 0) about the
initial line. (06 Marks)

Evaluate J'w%(l—e"“)dx , when a > -1 by differentiating under the integral sign. (06 Marks)
0

PART -B
Choose the correct answer : (04 Marks)
i) The general solution of xdy — ydx =0 is
(A) x+y=c (B) xy=c (C) y=xc (D) None of these
ii) The integrating factor of the differential equation x* j—y+ y=1is
X

1 i
A — (B) log x (C) e~ (D) None of these

X

iii) The homogeneous differential equation M(xy) dx + N(xy) dy = 0 can be reduced to a
differential equation in which the variables are separated by the substitution

(A) x+y=v (B) x=vly (C) y=wx (D) y—-x=v
iv) The equation y — 2x = ¢ represents the orthogonal trajectories of the family
(A) y=ae? (B) x+2y=c  (C) xy=a (D) X*+2y°=a
. Solve cos(x+y+1) dx —dy = 0. (04 Marks)
. Solve (1+ eA) dx + eA (1-xly)dy=0. (06 Marks)
. Show that the orthogonal trajectories of the family of cardiode r = a cos® (%) is another
family of cardiode r = b sin? (95). (06 Marks)
Choose the correct answer : (04 Marks)
i) Let>u,be aseries of +ve terms. Given that >_u, is convergent and also lim Lo exists
n—oo un
then the said limit is
(A) Necessarily equal to one (B) Necessarily greater than one
(C) May be equal to one or less than one (D) Necessarily less than one.
i) The series 1%—%+%—432+ _____ is
(A) Conditionally convergent (B) Absolutely convergent
(C) Divergent (D) None of these.
iii) Which one of the following series is not convergent?
1 1 1 3 4 5 6
(A + + + B) 224224
22 3J3 44 2 34 5
(€) i1 11 (D) x+x*+x*+ ....where |x| < 1.
2 3 4 5
iv) If 2u,is +ve term infinite series and if lim u, =0, then X u, is
(A) Convergent (B) Divergent
(C) Either convergent or divergent (D) Oscillatory.
b. Find the nature of the series 2 + 4 + 6 o (04 Marks)
123 234 345
. ...3 36 _, 369,
c. Test for convergence of the series : 1+ =x + ——x*+ —=x*+...+, x>0. (06 Marks)
7 7.10 7.4.5
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. Define absolute convergence and conditional convergence. Is the series

1 1 1 conditionally convergent? (06 Marks)
N AN RN
Choose the correct answer : (04 Marks)
i) Ifcosa,cosp,cosy be the direction ratios of the line, then sin“a + sin’p + sin% =
A 2 (B) 6 ) 4 (D) 8
i) The angle between the two planes 2x—-y—-3z=5and x+3y—-2z+6 =0 s
(A) 60° (B) 90° (C) cos™(5) (D) None of these
14
iii) The angle between any two diagonals of a cube is
1 1 1
GV (B) tan*(1)  (C) cot™(¥) (D) cos™( )
iv) The equation of a straight line parallel to the x — axis is given by
A) Xx-a_y-b z-c B) X-a_y-b_z-c
A 1 1 1 B) 0 1 1
(©) x-1 y-b z-c (D) Xx-a_y-b_z-c
1 0 0 0 0 1
Find the value of k, such that the set of four points (1,1,0), (1,2,1), (4,5,6) and (3,0,k) are
coplanar. (04 Marks)
Find the equation of the plane passing through the line of intersection of the plane
2x+y—z=1,5x—-3y+4z+3=0and parallel to the line X-1_Yy-2 _2z-3 (06 Marks)
2 3 4
. Find the shortest distance and its equation between the lines X=6 _¥=7 _ -4 3nq
3 -1 1
X _y-9_z-2 (06 Marks)
-3 2 4
Choose the correct answer : (04 Marks)
i) The angle between the two surfaces ¢ (x,y,z) and y(x,y,z) at any point (X1,y1,21) is 6 =
(A) Sin'l[wa (B) 005'1[\74,.\741}
Vo[Vl Vo[Vl
(C) tan'l[Vd)'V‘PJ (D) None of these
Vo[Vl
i) A unit tangent vector to the surface x=t,y=t, z=t>at t = 1.
A B) (\L 2 3
@ g 50) ®) (Jﬂ’dﬂ’dﬂj
(C) (V2.v3.va) (D) None of these
i) If A=2x%-3yzj + xz°k, then V.Ais
(A) 4x-3z+2xz (B) xi+yj+zk
(C) 2(xi+4yj + 3zk) (D) None of these.
iv) Forany scalar ¢(x,y,z), the value of VxV¢ is
(A 1 B) 0 ) 2 (D) None of these
. Find the directional derivative of ¢ = x?yz + 4xz? at the point (-1, -2, -1) in the direction of
the vector 2i — j — 2Kk. (04 Marks)
If A isa vector function and ¢ is a scalar function then prove that
Curl (¢ . ,_6:) = ¢ (curl ,_6:) +grad ¢ x A. (06 Marks)
. Find the constants a and b, so that F = (axy + z%)i + (3% - 2)j + (bxz® — y)k is irrotational
and find ¢ such that F= V. (06 Marks)
*khkkkk
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