will be treated as malpractice.

=50,

, compulsorily draw diagonal cross lines on the remaining blank pages.

, appeal to evaluator and /or equations written eg, 42+8

2. Any revealing of identification

Important Note : 1. On completing your answers,

USN 06MAT11
First Semester B.E. Degree Examination, December 2011
Engineering Mathematics -1
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 in OMR sheet page 5 of the Answer Booklet.
3.Answer to objective type questions on sheets other than OMR will not be valued.

1

a.

PART - A

Select the correct answer :
i) Ify=4*then y,is

A) 474 log3)" B) (3 logd)" C) 3%(3 logd)" D) 4*(3 logd)"
ii) If uand v are functions of x then [vu]y is

A)upv +nejupgvyt .. +uvy, - B)ugvat+....... + Up-mVo-m

C) vau + nepvgquy + .. + Vi, D) u, + ncyugqvy ... + vy
iii) For r = ae” , then the angle between radius vector and the tangent is

A) /2 B) n/6 C)n/4 D) n/3
iv) The pedal equation of r = asin® is

A)pa=r B)pa2=r C)pa=r D) pa=r2. (04 Marks)
Find the n™ derivative of y = e* sinx cos’x . (04 Marks)
If cos™ G;—) = log(E) , then prove that X¥pe2 + 20F DXV + 2n’y, = 0. (06 Marks)

n
Find the pedal equation of the curve ™ =a" (cosm + sinm@) . (06 Marks)
Select the correct answer :
2

i) For z= xsiny + ysinx , — —(coSy +COSX) = uunin

A) sinx B) cosx C) sinxcosx D)0

4 4

ii) fu=log X*y , then the value x-a—u-+y2u— is
X+y ox "oy

A)3 B) ¢ ) e D)0
iii) If u and v are the functions of x and y and x, y are the functions of s and t then

o(u, v) N a(x,y) is

a(x,y) o(s,t)

A) %,V B) 8(x.¥) C) W) D) 96.1)

a(x,y) a(u,v) o(s,t) &(u, v)

iv) For z = f(x, y), if dz, dx and dy are the errors, then %dx-{-%d is

A)dx B) dy C)df D) dz. (04 Marks)
Define the homogeneous function f(x, y), with two examples. If u(x, y) is a homogeneous
function of degree ‘n’ then prove that

x 2y 2 - (04 Marks)
ox oy
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If w=f¥=%X ZZX1| then prove that xggu_+y2§3+22@=& (06 Marks)
Xy | xz x by oz
If x+y+z=u,y+z=v and z=uvw, find the value of J(_x_,y_,z_) (06 Marks)
‘ u,v,w

Select the correct answer :
®/2

i) The value of Isinﬁ xcos’ xdx is
¢

A)6/115 B) 7/693 C)3/512 D) 8/693
. ©odx .
11) The value of is

J va-x2

A) n/3 B) n/4 On D)2n
iii) For Y@@ —x)x°, asymptote parallel to y-axis is

A)x=0 Byx=1l/a C)x=a D) x =a.
iv) The curve r = a(l + cos0) is symmetrical about the

A) origin B) initial line C) x-axis D) y-axis (04 Marks)
Obtain the reduction formula for Isin"‘ xcos” xdx . - (04 Marks)

=/4
IfiI = Itan" xdx, then evaluate I . (06 Marks)
]

Trace the curve y*(a+x) = x* (a—X) (06 Marks)

Select the correct answer :

Li
i) If P and Q be any two points on a curve y = f(x) then im _arcPQ is
Q — Pchord PQ
A)l B)>1 O <1 D)0
i) Fory = ccosh(x/c), the value of ds/dx is
A) cosh x/c B) sinh x/c C) cos x/c D} sin x/c.

iii) The volume of the solid generated by revolving about x-axis of the area bounded by
x=fy)atx=a,x<bis

b b b b
A) J’ my’dx B) J‘ y*dx 0) Inxzdy D) [my’dy
iv) The length of the arc of the curve 8 =f(r) atr=a and r=bis

b b
A) I\/r2+(dr/d9)2 do B) [y1+(dr/doy do
b b
C) I«,/1+r(d9/dr)2 do D) [r(dr/do) do {04 Marks)

Find the length of one arc of the cycloid x =a(t—sint), y =a(l —cost). (04 Marks)

Find the volume generated by the revolution of the cardioid r = a(l + cos ) about the

initial line. (06 Marks)
“rtan”’ (ax) ) . - : .

Evaluate J.“ilT_Z_)F dx , using the differentiation under integral sign. (06 Marks)
§x(1+x
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PART - B

Select the correct answer :
i) Fordy/dx=(4x +3y+ 2)?, dt/dx is

AP +4 B) 3t’ + 4 C) 4t +3 D)t*+3
.. _ o 1/oM oON| . .
i) If M(x, y)dx + N(x, y)dy =0, which is non exact, then — | ———/ is a function of
M| &y ox
Ay B) xy C) xly D) x.
iii) The integrating factor of dy/dx + ytanx = cosx is
A) cosec X B)sinx C)cosx D)secx .

iv) In polar coordinate form r = f(9), for the differential of orthogonal trajectory, the
derivative dr/d0 is replaced by

A) —r% B) rZ%g- O -rl’c}—f D) —rz-;% (04 Marks)
Solve (X*+y +6x)dx + yxdy=0 (04 Marks)
Solve dy/dx + ytanx = y3secx. (06 Marks)
Find the orthogonal trajectory of r”sinn = a" , with a-parameter and solve. (06 Marks)

Select the correct answer :

. ST L .. Lim . . o
 If Zuu is a series given and if S tends to finite or infinite, then the senies is

: n—>w
A) divergent B) convergent C) oscillatory D) p-series
. 2" Lim u
i) If Y u, =Y — , then the value of g
) 1L, ) n Y n-»w u, >
A) 172 B)2 C) V2 D) 173.
Lim a5
iii) If the value of afu, for £(3/2)"’ is
n—> o
A) 372 - B)2/73 Q) D) 1/3.
: Li
iv) One of the conditions for an alternating series to be convergent, if _1>rn u, is
n = 8]
A)l B) <90 >0 D)y=0 (04 Marks)
Test for convergence of X + 1x2 x? + Ix2x3 S (04 Marks)
3 3x$ 3x5x7
< 1
Examine the convergence of )} ——. 06 Marks
ne onverg ; n(logn)? {06 Marks)

State the Leibnitz theorem for absolute and conditional convergence. Discuss the
1 1

1
converpence of the series 1- + - e
& W2 33 a4
convergence. (06 Marks)

for absolute and conditional
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Select the correct answer :
i) Direction cosines of z-axis are
Ay(1,1,1) B)(1,0,1) C)(0,1,0) D)(0,0,1)

ii) If I;, my, n; and l, my, n; are the de’s of two lines which are perpendicular then
LiLb+ mm;+nnz is

A) /2 B) -1 O 1 D)0
iii) The angle between the two planes 2x —3y+z+ 5=0and x+2y+7z-3 =0 iscosb =
A)9.165 B) 8.265 C)7.875 D)5.5
iv) The minimum perpendicular length between the two lines is the shortest distance.
A) parallel B) perpendicular  C) skew D) intersecting (04 Marks)
Prove that the lines whose DC’s are given by the relations al + bm + cn = 0 and
mn+In+Im=0 are perpendicular, if 1 +% + 1 0. (04 Marks)
a c

Find the equation of the plane through the point (1, -1, 2) and perpendicular to the plane
Xx+2y-3z=8 and 2x+3y-2z=S5. (06 Marks)

x-3 _y-8 z-3 x+3_y+7 _z-6

Find the shortest distance between the lines 1 i and 3 5 2
Also find the equation of the line of shortest distance. (06 Marks)
Select the correct answer :
i) Vector differential operator V is defined as

A) -§—+—a—+—a— B) i—d—+ji+k—d— 8] xii-+y-?—+zi D) i£~+j-@-+k~?~

ox Oy oz dx “dy dz &x “dy Oz ox "oy oz

ii} The gradient of a constant is

A) constant B)1 C)o0 D)yx+y+z
iii) V-F is when F is vector point function

A) vector point function of t B) solenoidal

C) irrotational D) scalar point function.,

iv) Curl{grad ¢) is
A)O B) V¢ C) V% D) 1. (04 Marks)

Find the directional derivative of x’yz’ at (1, 1, 1) in the direction of i +j + 2k. (04 Marks)

Find the constants a, b and ¢ such that the vector

F= (x+y +az)i+(x +cy +22)k +(bx + 2y — z)j is irrotational. (06 Marks)
. Prove that V-(V¢) = V?¢. Given ¢ = xy + yz + zx. (06 Marks)
1; * Ok k%
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