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Engineering Mathematics - i

Time: 3 hrs.] [Max. Marks:100

Note: Attempt any FIVE full questions choosing atleast
TWO questions from each part.

PART A
1 a If y=log, [(1 -2x)(8x+ 1)5J find y,. (07 Marks)
b. Ify= 1og(x +1+x? ) show that (1 +x* )y,,+2 +Q2n+1)xy,,, +n'y, =0. (07 Marks)
Find the pedal equation of the curve r = ae™. (06 Marks)

2 a. State and prove Euler ¢ theorem for f(x, y)a homogenous funotlon of degree n, and

, 0%u :
prove that x? -éx—+4 yaxay ayz -in(n l)f(x y). .. (07 Marks)
b. Ifu=xlog (xy) where x> +y +3xy =1, find g_y and hence ﬁndz—u. * (07 Marks)

X X
c. Ifu=x*-y% v=2xyand x = rCosf, y = rSin@, determine the value of the Jacobian
a(u,v)
. (06 Marks)
d(r,0) _

3 a. Using the reduction formula, evaluate Itan“ xdx. (07 Marks)

2a n+2
b. Ifnis a positive integer, show that Ix" N2ax - xdx = (2n Al 1)! a —7T . (07 Marks)

; (n+2)nt 2

c. Trace the curve r* = a* Cos26. (06 Marks)
4 a If x=a(Cosd +&5ind), y = a(Sind - 6Cos8), find :—Z . (07 Marks)

b. Find the area between the curve X’y = a2(y2 ~x%) and its asymptotes x = +a.
(07 Marks)

. . 7l .
c. By differentiation under integral sign, show that f og(l(-:!— aCOSX)dx =7Sin""a.
0 08X

(06 Marks)
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PART B
dy _ 2 - - \
Solve o (4x +y+ 1)°. (07 Marks)
) .
, -1
Solve y' = Xy . (07 Marks)
I-x%y
Find the orthogonal trajectories of the family of circles x* + y* = 2¢x. (06 Marks)
Discuss the nature of the series:
d lfi.i__l_i_)fi Lﬁi.{. ________ -0, x>0 07 Marks
1 23 245 2467 - v (07 Marls)
Find the nature of the series:
2 3
3x +(i) x? +(§J X b —m e ©. x>0 (07 Marks)
4 5 6

111
+ - +
22 33 4a

—————— c for absolute convergence.

Test the series 1—

(06 Marks)

Find the equation of the line drawn through the point (1, 0, -1) and intersecting the
lines x =2y =2zand 3x + 4y =1, 4x + 52 = 2. (07 Marks)
Find the equations of the two planes which bisect the angles between the planes
3x —4y + 5z = 3, 5x + 3y - 4z = 9. Also point out which of the planes bisect the
acute angle. (07 Marks)
Find the magnitude and the equations of the shortest distance between the lines
X 'y z andx—2_y—l_z+2

=z = (06 Marks)
2 -3 1 3 -5 2

Find the tangential and normal comg)onents of acceleration of a particle moving
along curve x(t) =%, y(t) = -t*, zZ(t)=t" att=1. , . (07 Marks)

Ifis=grad(x3y+y3z+z3x~x2yzzz)ﬁnd divF and curl F at(1,2,3). (07 Marks)

Prove that curl (grade) = 0. ~ (06 Marks)
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Note : Answer any FIVE full questions choosing
atleast two from each part.
PART A
1 a. Find the n" derivative of y= szosz(3x). (07 Marks)
| -
b. If y/m +y Yo = 2x, find the value of (x2 —l)ymz +(2n~1)xy,,, using Leibnitz’s
theorem. (07 Marks)
c. Find the pedal equation of curve r* = a’Sec(26). (06 Marks)
- . : wE s : of of
2 a Iff(X,Y)is a homogeneous function of degree ‘n’ then prove that x& + yg— =nf
. y
2 2 2
0
and x2 2L, 2xy f +y? ot =n(n-1)f. (07 Marks)
ax2 axay ayz
b. IfX= evsec(u), Y = evtan(u) prove that JJ'= 1. (07 Marks)

The time “t’ of oscillation of a simple penduimﬁ of length ‘I’ is given byt =2 \/] ,
g

where ‘g’ is constant. What is the approximate error in the calculated value of ‘U

corresponding to error of 2% in the value of ‘I’? (06 Marks)
/2
Evaluate jSi115xdx using reduction formula and hence find ISinS (x)dx . (07 Marks)
0
n/6
Evaluate J Cos* (3x)Sin?(6x )dx using reduction formula. (07 Marks)
0 .
Trace the curve xy* = a’(a — x). (06 Marks)
PART B
.. ds ds
Find ® and o for the curve r = a(1 + Cos9). (07 Marks)
I
Iind the volume of the solid generated by revolving the asteroid X2+ y =
about x-axis. » (07 Marks)
e8] e_x '
Using differentiation under integral sign, evaluate j (I —e ™ )ix, o>-l.
X
0
(06 Marks)
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2
Solve: dy _ X—i—y—ﬂ (05 Marks)

dx x +x+1

. Solve: xdy — ydx = 1/){ +y dx . | (05 Marks)

Solve: (2x +y—1)Mdy = (x -2y +5}dx . (05 Marks)

. Find orthogonal trajectories of family of cardioides r = a(l - Cos¢). (05 Marks)

State i) Comparison test ii) Ratlo test iii) Cauchy’s root test. (07 Marks)

. Show that the series Z—— converges if P>1 and diverges if P <1. (07 Marks)
o+ D

. Test the convergence of the series Z (06 Marks)

n n+l

. Find the angle between the lines whose direction cosines satisfy the relations

I+3m+ 5n=0and 2mn - 6nl — 5lm = 0. (07 Marks)
. Find the length and the foot of the perpendicular dropped from the point (3, 2, 1) onto
the plane passing through the points (1, 1, 0), (3, -1, 1) and (-1, 0, 2). (07 Marks)
. Find the shortest distance between the lines x +2y-3z-2=0; 2x~y-z+1=0
and —l = y——l = z . (06 Marks)

1 2 3

. Find the tangent1a1 and normal components of acceleratlon of a particle moving along
curve x(t) = t%, y(t) = -t’ cz(t)=t'att=1. (07 Marks)

- -
b. If F =grad(x y+y3z+2°x - xzyzzz) finddiv. F and curl F at (1, 2, 3). (07 Marks)

c. Prove that curl(grad®) = 0. (06 Marks)

% vk sk ok
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Time: 3 hrs. ’ Max. Marks:100
Note : Answer any FIVE full questions choosing
at least two questions from each part.
Part A
1 a Find the n™ derivatives of,
iy e* sin? x .
11) S (67 Mark
(x—1)(2x+3) arks)
b. Prove that
A1 ~1)"nt| 11 1
D [ ogx |_ (=D n logx—l—-m——reeeeree— —1. (07 Marks)
X xn+] L 2 3 n
c. With the usual notation, prove that
I I+1(dr2 06 Marks
T =Tyt | T arKks
P* 2 A d0
2 2
2 a If u=sin 3xTHAyT , prove that x'—a—u—+yﬂ= tanu . (07 Marks)
3x+4y ox oy
b. If u=f(x—y, y—z,z-x), prove that @-+~61+2u—=0. (07 Marks)
ox 0Oy Oz
c. If x=e"cosv and y=e"sinv, show that J-J'=1. (06 Marks)
42)
3 a. Obtain the reduction formula for / Yy Icos"xdx, where n is a positive integer and hence
0
evaluate Is. (07 Marks)
2a
b. Evaluate : Ixz Dax—x? -dx. (07 Marks)
0
c. Trace the curve y2 (a-x)= x> , where a>0. (06 Marks)
ds
4 a. Forthecycloid x=a(0-sin®), y=a(l-cos), find d— and = (07 Marks)
X Y
b. Find the area of the cardioid r = a(l +cos8). “ (07 Marks)
| R—— ‘
c. By the differentiation under integral sign, evaluate I tl - dx,given a=0. (06 Marks)
ogx
0

lof2
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Part B
Solve :
. dy  x(2logx+1)
) —=.
dx siny+ycosy
it) (1+y2)dx = (tan_1 y—x)dy .
iii) (Sx4 +3x2y2 —2xy3 )dx+(2x3y—3x2y2 —Sy4 )iy =0 (15 Marks)
. Find the orthogonal trajectories of the family 24 =1-cos0. (05 Marks)
r
Test for convergence of the series,
o0
1
e (07 Marks)
,;.1 Jn +n+1
. Test for convergence of the series,
x x> X '
+ + E AARIEREE +00 , (07 Marks)
1.2 2.3 34 : ,
Test the following series for convergence and absolute convergence,
1_l+i__1_+ ........ (06 Marks)
5 9 13

If &ll,ml,n1 ) and klz,mz,n2 ) are the direction cosines of two lines subtending an angle 6

between them. Then prove that cos0 =1112 +m1m2 +nln2 . (07 Marks)

b. Find the image of the point (1, -1, 2) in the plane 2x+2y+z=1. (07 Marks)

. Find the magnitude and equations of the shortest distance between the lines
x-1 _ y=2 _ z-3 and x=2 _ y—4 _ z=5 .
2 3 4 3 4 5

(06 Marks)

. A particle moves on the curve x=2t2, y=t2 —4t, z=3t-5, where ¢ is time. Find the
components of velocity and acceleration at time ¢ = 1 in the direction of i-3/+2k.

(07 Marks)
If F=grad(x® +° +2° =3xyz) . Then find divF and curlF . (07 Marks)
. Prove that Vx(¢2)=V¢x2+¢(Vx2). (06 Marks)

kdkkkk
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Note : Answer any FIVE full questions, choosing atleast two from each part.
PART - A
a. Find the n® derivativeof 1 2x . 07 Marks
I (x+2)(2x+3)+e Ccos X ( arks)
VoY
b. If y/™ 4y /M =2x prove that (x2 ‘1>Yn+2 (2n+1)xy 44 +( - mz)y (07 Marks)
c. Find the angle between the curves r = -—3———, and r= (06 Marks)
1+cosH l- cose
a. Ifu=log (x> +y’ + 2’ — 3xyz), show that Ou  du . ow 3 . (07 Marks)
2 dx o0y Oz X+y+z
b Ify = g -1 2092 | showthat x O, O _ LG ay (07 Marks)
X +y ox ay 2
c. fu=x*+y*+zZ,v=xy+yz+zx,w=x+y+zFind j[ v Vv W ] . (06 Marks)
X y z
3 a. Obtain a reduction formula for In = j-cosec"x dx . Hence find 5. (07 Marks)
b. Evaluate uj dx n>1. (07 Marks)
0 6 + X2
c. Trace the curve a’y” = X2 (a2 - x%). (06 Marks)
4 a. Find the length of the curve y? = 4ax cutoff by the line 3y = 8x. (07 Marks)
b. Find the area between the curve yz(a +Xx)= x? (a — x) and the asymptote. (07 Marks)
c. Evaluate I dx (@>-1) using differentiation under integral sign. (06 Marks)
log x ’
PART - B
5 a Solve dy _ y . (07 Marks)
dx X + /Xy
2
b. Solve xddy _2xy—x+1=0;y(1)=0. (07 Marks)
X
c. For the family of curves x* +3y? =cy (C — parameter), find the orthogonal family of curves.
(06 Marks)
6 4.  Find the nature of the series, | + i A 3t + At m (07 Marks)
22 3% 4¢
b. Test for convergence of the series, LN L S (07 Marks)
T+x  1+2x% 1+3x°
c. Test the series for i) Absolute convergence ii) Conditional convergence.
Xz X3 X4
XD XX . (06 Marks)
RN RN RN
7 a. Find the angle between any two diagonals of a cube. (07 Marks)
b. Show that the points (0, -1, 0), (2, 1, -1), (1, 1, 1) and (3, 3, 0) are coplanar. (07 Marks)
c. Find the shorter distance between the line x +y +2z -3 =0 =2x + 3y + 4z— 4 and z — axis.
(06 Marks)
8 a. A particle moves on the curve X = 207, y =t — 4, z =3t -5, where t is time. Find the
components of velocity and acceleration at time t = 1 in the direction i - 37+ 2k . (07 Marks)
b. Find a, b, c, so that the directional derivative of ¢ = axy’ + byz + ¢zx’ at (1, 2, -1) has
maximum magnitude of 64 in the direction of z — axis. (07 Marks)
c. Prove that curl (§F)= d)(V x f?)+ VoxF (06 Marks)

Fkkkx
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Engineering Mathematics -1

at least two questions from each part.

2. Answer all objective type questions only in first and second
writing pages.

3. Answer for Objective type questions shall not be repeated.

. - 2n .
i) If y=x""then Yo
2n)! 2n)! n-1)!
A) ( ) Xn——] B) _( ) Xn—] C) ( ) Xn—l
(n-D! n! (2n)!
ii)  If two curves intersect orthogonally in Cartesian form, the angle between the same two
curves in polar form is,

D) Zero

A) B) Zero C) lradian D) None of these
iii) If the angle between the radius vector and the tangent is constant, then the curve is,

A) r=ae® B) r=acos6 C) r?=a’cos(20) D) r=ad
iv) The n'™ derivative of a constant function is,

A) n B) 1 C) Zero D) « (04 Marks)
Find the nth derivative of __**3 . (04 Marks)

(x-1)(x+2)
If y=sin(m sin”! X) express (1- xz)y_n+2 -(2n+1)xy " in terms n" derivative of y.
(06 Marks)
Find the pedal equation of the polar curve r = a(l+cos). (06 Marks)
) Ifu=x"+y" then 2" isequal to ((n>2)
axn—]ay
A) Zero  B) (n)x+ny"” C) (n")x D) (2n)!
2
. u
ii) If u=sin(x +ay)+g(x —ay) then the value of —(—3—2— is
y
d%u 8%u o%u o%u
A) — B) a—y O a’—- D) -a’—
ox 0x 13) 0x

i) Ifu=f(x*+ y2 + zz) and & _, ¢ then f’ is derivative with respect to
ox

A) x B) vy C) z D) x?+y?+7?
iv) Ifuand v are the two functions depending on the independent variables x and y then u
and v are independent of each other if and only if, for ; ="(ﬂj

X,y
A)J=0 B) J=z0 C) J=1 D) J=-=1 (04 Marks)
Ifu= x2y+y22+22x show that u +uy tu = (x +y+z)2 . (04 Marks)
If u=xlog(xy) where the implicit relation between x and y is x> +y3 +3xy =1 find .gi
X
(06 Marks)

Define ‘relative error’ and ‘percentage error’. Find the error in calculating the power
v? o : :
0=— due to errors h and k respectively in measuring voltage V and reistance R. (06 Marks)

1 of4
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) The value of [sin®xdxis
0
3 3 3n?
A) = By -~ c) 2 D) zero
16 8
7
1)  The value of Jsingg(x)cos(x)dx 1s
0
1 s 99
A) — B) — C) — D) None of these
99 100 100
1) The tangents to the curve x> +y3 =3axy at origin are
A) y=x and y=-x B) x=0,y=0
C) Line perpendicular to y=x at (3—;,—329—) D) Do not exist
iv) If the equation of the curve remains unchanged after changing r to —r the curve
r = {(0) is symmetric about
A) Initial line B) A line perpendicular to initial line through pole
C) Radially symmetric about the point pole . D) Symmetry does not exist.
{04 Marks)
T
Evaluate 1= Jx sin’ xdx . (04 Marks)
0

Obtain the reduction formula for Itan" xdx and hence find the reduction formula for

A

jtan“ xdx . (06 Marks)
0
Trace the curve r=asin(20). (06 Marks)

i)

ds ..
If the derivative of arc length = =¢(r) then ¢(r) is
r

’ 2 2 o
(drj \lrz(fﬁ) 10 [V D) Vs?+r2

V) P ey

If S; and S, are surface areas of the solids generated by revoling the ellipses

2 2
X .
~—5-+-=-=1 about the y-axis and then
b?  a’
A) §>5; B) §,<§; C) §,=8; D) Cant predict

If Vl = volume of the solid generated by revolving area included between x-axis and

2 2 .
x2+ vy~ =a” about x-axis

Vz: volume of the solid generated by the entire area of the circle x> + y? =a? about
x-axis then
A) V1:V3 B) V;_» :?.Vl C) V2:4\/71 D) sz 16V1

20of4
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iv)  The length of the arc in parametric form is

2 dy
= [ Jl+]— | dt B) s:j l+ dt
| dt

Sl ax VY (ay )
C) s= 1l =]+ 2| a D) s—I (6x) + (ay)? (04 Marks;
tl dt dt

l

Find the volume of the solid generated by revolving the part of the parabola y2 =4ax lying

between the vertex and the latus-rectum, about the x-axis. (04 Marks)
Find the surface area of the solid of revolution of the curve r=2acos8 about the initial line.
(06 Marks)
1 L«
X -—
Evaluate J' dx, a=0. (06 Marks)
5 logx
Part B
d
1)  The order of the differential equation L (4x+y+1)1s
dx
A) 1 B C) zero D) does not exist
d
i1)  The differential equation = sin(x +y+1) with y(0)=1 is
dx
A) zero value problem B) Infinite solution problem
C) Initial value problem D) None of these

d dx . . d
ii1) By Replacing = by - in the differential l’"(x,y,—y—]: 0 we get the differential
dx dy dx

equation of,

A) Polar trajectory B) Parametric trajectory
C) Orthogonal trajectory D) Parallel trajectory
. . . . d f(x,
1v) In the homogeneous differential equation & ey the degrees of the homogeneous
dx  6(x,y)
functions f(x, y) and ¢(x,y) are,
A) Same B) Different C) Relatively prime D) Exactly one
(04 Marks)
Solve e* tanydx +(1—e*)sec? ydy =0. (04 Marks)
d .
Solve xlogxd—y+y=2logx, (06 Marks)
X
Find the orthogonal trajectory of r? =a? c0s(20) . (06 Marks)
1)  The sum of infinite series 1+ —; +_:!; +% F oo is
A) 9.999... B) 99.999.... C) D) Indeterminate
if)  If the positive term infinite series 5 u and og v oare dlvergem then Z u - Z v 1s
n=l n=1| n=| n=|
A) Convergent B) Divergent C) Oscillatory D) Cant predict

“ew . - . . '3) . . . -
1) If an arbitrary term infinite series ¥ u_is divergent then its absolute term series
n=]
[+ 0]

z

n=|
A) Convergent B) Divergent C) Either convergent or divergent D) Cant predict
3of4
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iv) If Zu is positive term infinite series and if anu =0 then Zu 1S
n— n

A) Convergent B) Divergent C) Either convergent or divergent D) Oscillatory

(04 Marks)
Test the convergence of the series,
1 1 1 1
+ + + Fos (04 Marks)
MG @AY GHAHA7)  (H9)(23)
2.4.7..... 3n+1
Test the convergence of Z——li-(———) " (06 Marks)
o 12 n
Test the absolute and conditional convergence of the following series:
- 1 1 1
1) 1- \/. J" —T ..... i1) 1———+3—3—73-+ ....... (06 Marks)
i)  If/, m, n are direction cosines of a straight line then,
A) Hmtn=1  B) [*+m*+n?=1 C) I=m=n D) l_m_n
m n [
i1)  Skew lines are, _
A) Intersecting B) Parallel C) Planar D) Not coplanar
iii) The angle between the two lines with direction ratios (1, 1, 2) (2, 0, -1) is
A) 0°  B) 45° C) 90° D) cos™' &
iv) A point on the line “;l = l;i == s
A) (1765 1) B) (176a _1) C) (-176) -1) D) (17—69 1) (04M3!‘k§)
Find the intercept form of a plane 2x +3y +4z+k =0 passing through a point (1, 1, 1).
(04 Marks)

Find the equation of a plane passing through the line of intersection of the planes
Tx—4y+7z+16=0 ard 4x+3y-2z+13=0 and perpendicular to the plane

X—-y—-2z+5=0 (06 Marks)

Find the magnitude and the equations of the shortest distance between the lines = —_’7 =£
x=2 _ ¥yl _ 242

and T E S T, (06 Marks)

- -
) Ifv= xzi+y2j+zzk then Vat (x,y,z)=(1, 1, 1) becomes

A) Unit vector B) Constant vector C) Scalar D) Complex number
i)  If fis a scalar function then Vf =gradf is

A) Scalar point function B) Vector point function

C) BothAand B D) Neither A nor B.
ii1)  div curl F is equal to

A) zero B) unity C) i+j+k D) does not exist

- dR
iv)  If a particle moves along a curve R(t)=x(t)i+y(t)j+z(t)k then s is

A) Radial vector B) Tangential veétor C) Normal vector D) Unit vector

(04 Marks)
Find a unit vector normal to the surface x3y3 7% =4 atthe point (-1, -1, 2). (04 Marks)
Prove that div Curl F= V-VxF=0. (06 Marks)
-> _
If V= 3xy222i + y3zzj —-2y223k and F= (x2 —yzi ~|—(y2 —zX)]+ (z2 —xy)k then prove that
_.)
V is solenoidal and F is irrotational. (06 Marks)

4 of 4
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First Semester B.E. Degree Examination, June-July 2009
Engineering Mathematics - |

Time: 3 hrs. Max. Marks:100
Note:1. Answer any 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 the objective type questions on sheets other than OMR will not be valued.

PART - A
1 a i) The n™ derivative of 3 is
(ax+b)
A) (-1)"nta" B) D "n+1a" (C) 2t ta" nla"
(ax + b)**! (ax + b)"*? (ax + b)" (ax + b)**!
2
i) If y? = f(x), a polynomial of degrees 3, then 2{;(){3 %——2)1) equals
X
(A) ") +'(0)  B) ff"(x) ©) ff"(x) D) F"(x)f(x)
iii) The Pedal equation in polar coordinate system
2
1 1 1(dr _ de dr
® =?2‘+T4(56) ® =02 (©) anp-r® ) corg=rs
iv) The curve r= 1+c"ose intersect orthogonally with the following curve
—_b __b - __d
(A)r= 1-cos® B) r= 1-sin @ ©r= l+scin9 (D) r= 1+cos2 0 (04 Marks)
b. Find the nth derivative of y = coshx sinx (04 Marks)
c. Ify= [x +Vx2 +1]m prove that (1+X2)Yn+2 + (2n+1)Xyne1 + (n" —m?)yy=0 (06 Marks)
d. Show that the pairs of curves r = a(l+cos@) & r = b( 1 —cosd ) intersect orthogonally.
(06 Marks)
: 11 1 of of ;
2 a. 1) If f(X,y)=;?+—y?+x3+y3 ’then ng'+y—é; 1S
A) o0 (B) 3f <) 9 (D) —-3f
i) If u=f(x-y, y-z, z-x), then Qu o ou
) (x-y,y ) 5%
(A)2 (B)0 O1 D)x+y+z
iii) If an error of 1% is made in measuring its base and height, the percentage error in the
area of a triangle is
(A) 0.2% B) 1% (C) 2% (D) 0.1%
iv) In polar coordinates, x = rcos6, y = rsinf then O(x,y)/d(,0) is equal to
A r (B) ¥ (Cr (D)-r (04 Marks)
pb. lfu=log (x* +y + 2’ - 3xyz), then prove that Ou Ou Ou_ 3. (04 Marks)
Ox Oy 0Oz x+y+z
c. Ifu= xz—yz, v=2xy and x = rcosf, y = rsin6 then determine the Jacobian%((—u—%)l .(06 Marks)
r’

d. Two sides of a triangle are 10cm & 12cm respectively, the angle between them is measured

as 15° with an error of 15 mins. Find the error in the calculated length of the third side of the
triangle due to error in the angle. (06 Marks)
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+1
1) The value of the definite integral ﬁ x|dx is equal to
-1
(A0 (B)1 (C) n/2 (D) /4
ii) The asymptote for the curve x> + y° = 3axy is equal to
A)x+y+a=0 B)x—y—-a=0 (C)No asymptotes (D)x +y—-a=0

n/4
i) IfI, = j cot" 8d0 , then n(Iy_1+ Ins1) is equal to
0 ,
(A)O B)1 )3 (D) None of these.
iv) The value of the definite integral X _-dx is equal to
0 (1 + X2) 2
(A) 4/15 (B) 2n/15 (C)2/15 (D) 1572 (04 Marks)
Obtain the reduction formula for | tan"x dx. (04 Marks)
T
Evaluate J-x sin2 X cos4 x dx . (06 Marks)
0
Trace the curve yz(a-x) =x’, a>0. (06 Marks)

i) The volume generated by the parabola y* = 4ax when revolved about the y-axis
betweeny =0 & y =2ais

2ma’ 327a’ 5na’ 10n%a’
A B) C D
&) 7% B) =5 © % (D) —
il) The entire length of the cardioid r = 5(1 + cos0) is
(A) 40 (B) 30 ©)20 D)5

i) Ifx =x(t), y = y(t) then ds/dt is equal to

(A) /(%%(%)2 (B) /[3_:)_[%)2 ©) ”(%)2 (D) None of these

iv) d I:l]-f(x,a)dle is equal to

d—a- a
Ay [ B) [0 i
A) [~ fxwdx  B) [=fx,a)dx () [=fx.apax (D)0 (04 Marks)
J dot - oo ; da
Find ds/d® and ds/dr for the curve r = a (1 - cos0). (04 Marks)
Find the surface area of the solid generated by revolving the cycloid x = a(t + sint)
y=a(l+cost) (06 Marks)
s T
Given that J‘ dx =~ hence evaluate J' dx (06 Marks)
o & —COosX \/ocz—-l 0(oc—cosx)2

PART -B

. . . ) . dy y-x2
i)  The solution of the differential equation o xe
X

, 2 2 2
(A)2eY+e™ =¢c B)eV-eF =c (C) &N =¢ (D) —c=0
ii) The integrating factor of the differential equation gi'f’ 3x = —17
Yy Y vy

@A) e’ ®) y’ ©) % D) -y
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iii) The necessary condition for the differential equation to be exact
oM ON oM ON oM ON oM  ON
@ =T B = © 40 D) =
ox Oy oy 6x oy Ox oy ox

iv) The orthogonal tra]ectory of y* =4a (x + a) is
(A) y =4a(x +a) (B) x*=4da(y+a) (C)y=mx+c (D) None of these. (04 Marks)

Solve ey(gl + 1) =e* (04 Marks)
dx
2y -3
Solve 9—y- _Xtey— (06 Marks)
dx 2x+y-3
<2 yz
Find the orthogonal trajectories of the family of curves —-+ ﬁ =]. (06 Marks)
a~ a’+
. It U,., - .
i)y If —n+l — 7 then the series is convergent if
n—>ow U,
A)I<1 B)YI>1 O i=1 D)I=0
. ] ..
i series 1S
) Z n(n+2)
(A) Convergent (B) Divergent (C) Oscillatory (D) Absolutely convergent.

iii) Every absolutely convergent series is necessarily
(A) Divergent  (B) Convergent (C) Conditionally convergent (D) None of these

iv) The convergence of the series 1- % +g— % ........... is tested by
(A) Ratio test  (B) Raabe’s test  (C) Leibnitz test (D) Cauchy Riot test. (04 Marks)
. : 1 2 3
Examine the series 133 +357 tgggeee for convergence. (04 Marks)
Test the series for convergence 1+ 1 X+ —5% x? + § g f} X, , x> 0. (06 Marks)
X2 3 4
Find the nature of the series % -2+ X X4+ ... ,x>0. (06 Marks)

12 2 3734 45
i) if 2x+3y +4z+5=0 is the equation of a plane, then 2, 3, 4 represent
(A) Direction ratios of the normal to the plane
(B) Direction cosines of the normal to the plane
(C) Direction ratios of a line parallel to the plane

(D) None of these
ii) A line makes angles o, B, y with the co-ordinate axes, then sin’at + sin’p + sin’y is
equal to
A1 (B)2 (C) 873 (D) 4/3
iii) The length of the perpendicular from the origin onto the plane 3x + 4y + 12z =52 is
(A) 4 (B)3 ()0 D)-1
iv) The two lines are said to be parallel if
(A)aja; +biby+cica =0 (B) aj/a; = bi/by = ci/cy
(C) ay/ by +ayby, +¢i/c2=0 (D) None of these. (04 Marks)
Show that the angle between any two diagonals of a cube is cos 1173). (04 Marks)
Show that the lines X—;f—l- =y—;—l =£;ﬂ and X + 2y + 3z~ 8 =0 =2x + 3y + 4z — 11 intersect.
Find their point of intersection and the equation of the plane containing them. (06 Marks)
Find the image of the point (2, -1, 3) in the plane 2x + 4y +z~-24=0. (06 Marks)
i)  The velocity of the moving particle along the curve x = ¢, y=2cos3t, z=2sin3t is
(A) -e'i - 6sin3t) + 6cos3tk (B) ¢7'i — 18cos3tj — 18sin3tk
(C) 7' + 2cos3tj + 2sin3tk (D) e - 6sin3t

3o0f4
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ii) The resultant of a gradient is

(A) Vector (B) Scalar (C) Irrotational (D) Field
iii) If the vector F= (x+3y)i+(y-2z)j+(x+az)k is Solenoidal then a is equal to
(A)2 (B)-2 €0 D1
iv) If F=x2+y2+zz,thencurlgradFis -
A1 B)O0 -1 (D)2 (04 Marks)
Find the angle between the surfaces ¢ = X’ +y* + Z =9 and z = x> +y* =3 atthe point
(2,-1, 2). (04 Marks)
Show that F =Y is both Solenoidal & irrotational. (06 Marks)
X“+y
Prove that curl curl F = grad div F- V2F (06 Marks)
Ak ok ok %
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Note:1.Answer any 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.

PART — A
1 a i) The n'" derivative of sinhax is
a" n g -a ax n _-ax
A)—2—[e —(-1)re™] B 2 [e +(=1re™]
an —ax n__ax a —ax n __ax
C) —2—[e +(=1)ye*] D) ~2——[e —(-1ye*]
ii) The angle between radius vector and the tangent to the curve r = ac®"
A) /2 B) a G0 D) n/4
iii) The angle between the curves r = 2sinf and r = sin0 + cosf is
A) /2 B) 0 C) n/4 D) n/8
iv) Pedal equatlon to the curve r=a(l + cosO) 1S
A)r* =2ap’ B)r=3a C)r’ =2ap D) r* = 2ap’
b. Find the nth derivative of log(4x” — 1).

sinh™' x

c. Ify= \/-1:-—)(7

d. Find the pedal equation to the curve " = a"cosn®

, prove that (14+x%)yar2 + (20+3)Xynet + (nt] ) yn=

2 a i) Ifu=(x-y)4+(y-z)“+(z—x)4then%+%+gzi is
A)1 B)u C) 4u D)0

2

ii) If u=f(x +ay)+ g(x - ay) then —Z—y—l; is

62 6%u , 0%u o*u
A B) as— C)a> 2= D
) ) a=7s )a P ) oxdy

i) If u= cos"’(i] +tan™ (Z) then XUy, + 2XYUyy + ¥ Uyy is
y X

A)u B)2u o D)1
iv) Ifx=uvandy= Y then Mis
0(u,v)
A) _2 B) _ OO0 D)1
v u

ou Ou
b. Ifuisahomogeneous function of degree n prove that X~a—; + ygy— =nu.

C. Ifu=f(x—y,y—z,z—x)provethatux+uy+uz“0.

O%¥) 3o 000) g owthat I =1.
o(r, 9) a(X y)

d. Ifx=rcos, y=rsinb and J =

1of4
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(06 Marks)

(06 Marks)
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i) The value of I sins(zz(—)dx is
0

16 2 15
A) — B) — O1 D) —
)15 )15 ) )16

ii) The asymptote to the curve X +y= 3axy is
A)x+y=0 B)x+y—-a=0 C)x+y+ta=0 D)x-y=0

1
iii) The value of Ile—xz dx is
0

A) _8_75_ ' B) T C) _SE. D) _5_1_:_
135 16 256 126
iv) If n is odd, the value of I sin™x cos"x dx is
0
Al B)2 )3 D)0 (04 Marks)
Obtain the reduction formula for [ sin"x dx. (04 Marks)
2a
Evaluate j x?v2ax —x* dx (06 Marks)
0
Trace the curve y*(a—x) = x*(a+x),a>0. (06 Marks)

i) The length of the arc of the curve y = log(sec x) between the points with x = 0 and
x=7/31is

A)log2++3) B)log2-+3) C)log(+¥3+2) D)log(+3-2)

ii) The area bounded by the parabola y = 4x — x* and the line y=Xis
A)l B) 1/2 C) 972 D) 2/9

iii) The surface area generated when the curve y = f(x), a < x < b is revolved about x axis is

A) l]nyzds B) ‘]2nyds C) ]’ydx D) l]‘yzdx
a a b a

. X . .
iv) The volume generated when the curve y = el 0 £ x £ w is revolved about x-axis is
+X

nz

) B) % C)n D) 2n (04 Marks)

2/3

Find the perimeter of the asteroid x** +y*’ =a (04 Marks)

Find the volume generated when the curve r = a(1 + cosB) is revolved about initial line.

(06 Marks)
1

Using the differentiation under integral sign evaluate Il
¢ logx

x* -1

dx, a>0. (06 Marks)
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PART -B

i) The solution of the differential equation (x* - 3y2;dy =2xydx is
A)x=3y2+Cy B)xX+3y’=Cy C)3x*+y’=Cx D)x’+3y’=Cx

ii) The solution of the differential equation —g—x}i +ycotx =cosXx is

A) 2y =cosec X + A sinx B) y = A sin x + cosec X
C)2y=sinx +Acosecx D)y =sinx + A cosec X

iii) The integrating factor for the differential equation (x + ])g—y —y=e™(x+1) is
X

1 1
A) — B Ol +1 D)1
) T3 ) xr D) ) log(x+1) ) log x
iv) The orthogonal trajectory of the family X +y = ¢’ is
- A)xty=c B)xy=c¢ C)x2+y2=x+y D)y=cx (04 Marks)
Solve sin“‘(gl) =X+y. (04 Marks)
dx
Solve x’ydx — x’+ y) dy = 0. (06 Marks)
Find the orthogonal trajectory of the family r"cos nf = a". (06 Marks)

o0
) If Zun is convergent series of positive terms then ma s

-0 'n
1

A) 1 B)+1 C)0 D)> 0

i) Theseries ) Vn’+1-1 is
1

A) Convergent B) Divergent C) Oscillatory D) None of these.
ver e X" .
iii converges if
) ; n(n+ s
A)x<1 Byx=1 O x>1 D) All x
. X" .
iv) The series , x>0 1s
) Z (n+1)"
A) Divergent B) Convergent C) Oscillatory D) None of these. (04 Marks)
Test the convergence of the series ! + 4 + 9 F o (04 Marks)
47.10 7.10.13 10.13.16
Test the convergence of the series Z(l - -%«) (06 Marks)
, 1 n
x x} x »
Test the series —=——f+—=—cree for absolute convergence and conditional
3 V5 W7
convergence. (06 Marks)
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i) The angle between the line X;I =7 3_'1 = Z;] and XOY plane is

A) sin‘l(%) B) sin”l(g) C) -cos"‘(g) D) cos”'(—g—)

ii) The equation of the plane passing through (4, -2, 1) and perpendicular to the line with
direction cosines 7, 2, -3 is '

A)x+3y—-4z-8=0 B)2x+7y—-3z-24=0(
C)7x+2y-32-21=0 D)7x+3y-2z+21=0
iti) If the lines x—3= y—2= 2-1 and x—4=y—2=2+6arecoplanarthen kK’ is
3 4 2 3 k
A)-2 B) 3 C)+2 D)-3

x—4 _ y+3 _ Z+1and x-1 _ y+1 _ z+10
-4 7 2 -3 |
A) (53 _7: 6) B) (73 5> —'6) C) (5, '63 7) D) (7’ 6’ ”5) (04 Ma-

intersect at

iv) The lines

Find the foot of the perpendicular from (1, 1, 1) to the line joining the points (1, 4, 6) and

(5,4, 4) (04 Marks)
Find the equation of the plane passing through the point (-1, 2, 1), (-3, 2, -3) and parallel to
Y-axis. (06 Marks)

Find the point of intersection of the lines
x-4 y+3 z+l and x-1 y+1 z+10

= (06 Marks)
1 -4 7 2 -3 8

i) A particle moves along the curve x =1-t), y=1+t, z=2t-5. The acceleration at
t=11is

A) 61-2j B)-6i+2j -~ (C)2i-6j D) 2i + 6]
it) The unit normal vector to the surface xzy +2xz = 4 at the point (2, -2, 3) is along
A)i-2j-2k B)i+2j—k C)2i+j+k D)i—-j-2k
fii) If F=(x+y+1)i+j—(x+y)k then F-curlF is
A)l B)-1 o0 D)2
iv) If ¢ =2x’y’z* then V?¢ at(1,1,1)is
A)20 B)0 C) 10 D) 40 (04 Marks)

Find the angle between the surfaces x* + y2 +z=9andz=x*+ v -3at(2,-1, 2) (04 Marks)

Show that I7)=(2xy2 +yz)i + 2x%y + xz + 2yzz)j + (2yz* + xy)k is a conservative force
field and find its scalar potential. (06 Marks)

If ¢ is a scalar field and E is a vector field prove that V.Q E =¢(V. E )+ V¢.E (06 Marks)

* % %k % %k
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Note: 1. Answer any FIVE full questions, choosing at least two Jfrom each part.

2. Answer all objective type questions only on OMR sheet page 5 of the Answer Booklet.
3. Answer to objective type questions on sheets other than OMR will not be valued.

PART - A
i) The n™ derivative of ~1P— is
X
A) (=)™ (p+n) B) (=) (p+n-1) 0 (=1 (p+n-1)! D) (=1)*(p+n-1)t
(p—1)txP" (p-1)! xP*™ (p-1) xP* p!x?
ii) The n™ derivative of ¢* is
A) a"e™ B) ae* C) a’e* D) e*
iii) The angle between radius vector and tangent is
do ,do - 1d6 dr
A) tan¢ =r— B) tan¢ =r° — C) tanp=—— D) tan¢ =—
) tan¢ dr ) tan¢ dr ) tang r dr ) ¢ de
iv) The curve r = 1 intersect orthogonally with the following curve:
+cos
A)r= b B)r= b c)r=__l?_2_ D rz___b_E_
1-cosb 1+sin I+sin” 0 I+cos“ 0
(04 Marks)
Find the n™ derivation of y =sinh2xsin4x . (04 Marks)
Ify= sinh(m log(x +vx* + 1)), prove that (x* + l)yI1+2 +(2n+1)xy,, +(0? - mz)yn =0.
(06 Marks)
Find the pedal equation of the curve r™ = a™(cosm@ + sin mé). (06 Marks)
2
i) Ifu= log(}——) , then xiaE + y?—li is equal to
y ox oy
A)2u B) 3u Clu D)1
o 3 3 6311 .
ii) fu=x"+y’, then —— is equal to
Ox" 0y
A)-3 B)3 o D) 3x + 3y
i) If x=rcosO, y=rsin0, then M is equal to
A)l B)r C) ! D)0
r

iv) If an error of 1% is made in measuring its length and breadth, the percentage error in the

area of a rectangle is
A) 0.2% B) 0.02% C) 2% D)1% (04 Marks)

If z=e™*Y 4 (ax - by), prove that ng + a—gz; =2abz. (04 Marks)
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v 2 2 2 2
¢. Ifw=f{x,y), x=rcos0, y= rsin0, show that (—gx—) +(§t—) =(§2V_) +—12—(%2—’) .
- r

oy or
_ (06 Marks)
d. If u, v are functions of r, s and r, s are functions of x, y, prove that
o(u,v) d(u,v) 5 o(r,s)

= . (06 Marks)
o(x,y) or,s) O(x,y)
a. i) The value of _"sins (—)g}ix is
; 2
2
A) 18, B) Xn c) 167 D) 2 2
25 16 25 16
if) The curve y*(a—x)=x’(a+x) is symmetrical about the axis.
A)x By C)bothxandy D) none of these
1
3
ii1) The value of J x/2 (- x)%dx is
0
T -7 3n -3n
A) — B) — C) — D) —
) 32 .) 32 ) 128 ) 128
iv) If f(r, 8) = f(-r, ) then the curve is symmetrical about the
A) initial line B) pole C) origin D) tangential line (04 Marks)
@ 2
b. Evaluate [ ———X—T/ dx. (04 Marks)
o (1+x%)72
%
€. Obtain the reduction formula for Isee"x dx. (06 Marks)
0
d. Trace the curve y*(a’ + x°) =x’(a® —x?). (06 Marks)

a. 1) Ify=f(x) be the equation of the Cartesian curve then g& is equal to -

~A) Vi+y; B) Jl+y, C)-yl+y> D) -y/1+y

i1) The area of the cardioid r = a(l +cos9) is

3 2 3 2
A) Zma B) Zna C) =na’ D) = na’
) 2 ) 3 ) 2 ) 3
iil) The surface area of the solid got by revolving the circle r = 2acos8 about the initial line
is
A) 4r’a B) 4na’ _ C) 4na’ D) 8na
3
iv) The volume generated by the revolution of the curve y = >— about its asymptote is
a‘+x
A) na’ B) g C) ma p) (04 Marks)
2 2 2 2
b. Find the length of the arc of the curve y = log sec x between the points for which x =0 and
x="4. (04 Marks)
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¢. Find the surface area of the solid got by revolving the arch of the cycloid x =a(t +sint),
y = a(t+cost) about the base. (06 Marks)
-1
d. Evaluate I—— dx where o > 0 using the rule of differentiation under the inte gral sign.
x(1+x ) (06 Marks)
PART -B
dy) .d
a. 1) The order of the differential equation (EZJ -5—= dy +4y=0is
X
A) 2 B)0 C)3 D)1
if) The integrating factor of the differential equation :—y +ycosx = sin 2x is
X
A) esinzx B) esin3x 0) esirxx D) sin x
ii1) The solution of the differential equation gy =Y _cosec ¥ is
dx x X
A) cos(l) -logx=c¢ B) cos(l) +logx=c
X : X
C) cosz(l) +logx =c¢ D) cosz(l)— logx =c
X X

. dr dr dr
iv) By replacing — by —r’—. in the differential equation f] r,0,-r’ -) =0, we get the
iv) By replacing @B Y 0 q f(r o g

differential equation of .
A) Orthogonal trajectory B) Polar trajectory

C) Parametric trajectory D) None of these. (04 Marks)
b. Solve: (l—xz):—y—xy=1. (04 Marks)
X
xdy — ydx
c. Solve :xdx + ydy + ————=0. (06 Marks)
X“+y
d. Find the orthogonal trajectories of the family of curves r=2a(cos0 +sin0) where a is a
parameter. (06 Marks)
. 1 1 1 .
a. 1) The series 3 + >F + 7 S O converges if
A)p>0 B)p<l Cp>1 D)p<l1
. (1),
ii sinf — | is
) Tl
A) convergent B) divergent O oscillatory D) none of these

iii) The convergence of the series ——= — —— + ——=———+.........
R

A) Leibnitz test B) Raabe’s test ~ C) Ratio test D) Cauchy’s root test
iv) If a series 2.y, is such that S, does not tend to unique limit as n — o, we say that the

series 2y, is
A) convergent B) divergent C) oscillatory D) none of these (04 Marks)
b. Determine the nature of the series Z (\/n +1 - ) (04 Marks)
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Test the convergence of the series —2—~ + —2—i + 246 Foverrnnn, (06 Marks)
3 356 3578
Find the nature of the series 1 - % + % - % e (06 Marks)

i) A line makes angles a, B, y with coordinate axes, then cos2a +cos2p+ cos2y is equal to

A) 1l B)2 C)-1 D) -2
ii) Find the angle between the planes x —y+2z-9=0 and 2x+y+z=7 is
A) 30° B) 90° C) 60° D) 120°

i) Two straight lines which lie in the same plane are called
A) parallel B) perpendicular C) coplanar D) non-coplanar
iv) The normal form of plane equation is

A XY 2 B) I’ +m® +n’ =1
a b c
C) LL,+mm,+nn,=0 D) Ix+my+nz=p (04 Marks)
Prove that the sum of the squares of the direction cosines of a line is equal to unity.
(04 Marks)
Find the image of the point (1, 2, 3) in the planex +y +x = 9. (06 Marks)

Find the shortest and the equation of the line of shortest distance between the lines
x-1 y-2 z-3
2 3

and the y — axis. (06 Marks)

1) The acceleration of the moving particle along the curve x =cos3t, y=sin3t,z=-tis

A) —-3sintiA+3cos3tj—lA( B) costiA+sin3t}\—-lA(
C) -9cos3ti—9sin3t] D) —12cos3ti-12sin3t]
ii) The directional derivative of x*yz + xz’ at (-1, 2, 1) in the direction of 2 i -j— 2k is
7 7 3 3
A) —— B) — C) = D) -=
) 3 ) 3 ) 7 ) 7

ii1) If a particle moves along a curve R(t) = x(t)i + y(t)j+ z(t)k then % 1s

A) Radial vector B) Tangential vector C) Normal vector D) Unit vector
iv) Curl (grad ¢) is equal to

A) unity B) f+j+f( C) zero D) none of these
(04 Marks)
b. Find the angle between the tangents T = t° i+ 2t3'\— £k at the points t =+ 1. (04 Marks)
c. If F=xi+ y3+ zk and |T|=r, find grad (divi). ‘ , (06 Marks)
r
d. If d isaconstant vectorand T = x i+ y3+ zk , show that %curl(ﬁ XT)=a. (06 Marks)
* %k sk k %
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