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( English Version )

Group - A ( Marks : 40 )

1. Answer (a) or (b) : 20x1=20
a) i) State and prove Cauchy's Mean Value
Theorem. 2+3

ii) Showthat2<3iﬂ<1 for 0<x<Z.
T X 2

S

iii)j Determine the stationary points of the

function x° + y3 -3x-12y + 20 and
classify the points. 2+3

iv) Find the envelope of the circles
described upon OP as diameters,
where O is the origin and P is a
point on the rectangular hyperbola

xy=a2. )

b) i) Find altitude of the right cone of
maximum volume that can be
inscribed in a sphere of radius r. 5

ii) Expand the polynomial
flx)= x3 —2x2 +3x+5 in a series of
positive integral powers of (x-2). S
iijj  Show that the sequence

{\5,\/2\/5,\/2\/21/5,...} converges

to 2. 5
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iv) Examine the convergence of the
series, for a#b,

L lta (+a@+a) (+a)2+a)E+a)
1+b (1+b)2+b) (1+b)2+Db)3+h)

5
2. Answer (a) or (b) : 20 x1=20
n/2
a) i) Evaluate, if possible j.log sinx dx.
0
1+4
b
i)  Express J. (x-a)™(b-x)"dx in terms
a
of Beta function. Hence, evaluate
7
j(x—3)4 (7 - x) dx . 3+2
3

iiij  Show that

(n+1)I, +(n-1)1,_,=+-=, where

S|~

T

2
1

In=.[xntan_1xdx, n(>2)eN. 5

0
iv)  Find the length of the perimeter of the
cardioid r =a(l+cos0). 5
b) i) Find the surface and volume of the

solid of revolution of x=acos>6 ,

y=asin® 0 about x-axis. 23 + 23

B.Sc.-11406-P



3 QP Code : 18UT118SMT(II)

iij)  Evaluate ” =9 dx dy, where
x+y
R

R={0<x<1,0<y<1}. 5
. dx
iiij Evaluate : I—4+ SsinTx”
iv)  Show that

n-1
In+n(n—1)ln_2=n(%) , where

n/2
I, = Ixn sinxdx, n(>1)eN. Hence
0
find I, . 3+2
Group — B ( Marks : 36 )
3. Answer (a) or (b) : 12x1=12

a) i) If Pdx+Qdy+ Rdz can be made a

perfect differential of some functions
x, Y, z on multiplying by a factor;

prove that
0Q B8R dR 0P
P[ 0z 6y)+Q(6x 62)+
oP 0Q
Rl & =< |=
[6y 6x] 0
6
ii) If p; and p, be the radii of curvature

at the ends of any focal chord of the
parabola y2 =4ax, then show that
-2/3 -2/3 -

Pq / +Py / =(2a) 2/3, 6
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b) i) By forming in two different ways, the

nth  derivatives of x2n; show that

n?, n’in-1° n?n-1>%n-2)7°

1+
12 1222 12.02.32
!
b=l
nln!
6
ii) Expand log (1 + x) in an infinite

series in power of x. Hence find the

expansion of log, 2. S5+1
4.  Answer (a) or (b) : 12x1=12
= 2
a) i) Evaluate: J. £OS X gx;
1+5%
-7
1/2
1-x
I cosxlog(H—x) dx. 3+3
-1/2
ii)  Solve :
Bx+2y-5)dx+(2x+3y-5)dy=0. 6
b) i) Reduce the differential equation

x2p2 +(2x+y)py+y2 =0 toits
Clairaut's form by substitution y=u,
xy =v . Find its singular solution.
4+ 2
i) Find, by double integration, the
area of the region bounded by
2 2

x_2+ =1 and its auxiliary circle. 6
a

w|m
N
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S.  Answer (a) or (b) : 12x1=12

a) i) Find all the asymptotes of the curve
(et y)ec® - y?)? — 20+ y) (e - y)?

—2(x2 +yz)(x+y)+2(x—y)2 +4(x—-y)=0.

6

ii) Find the position and nature of
double point, if any, of the curve

y2 =x(x+a)2. 6

b) i) Find the area of the hypo-cycloid

2/3 2/3
(ﬁ) + [2) = 1. 6
a b

.m
i Wi, = J.de , then show that
’ cos™ x
sin™* x (m—n+2)
Ln = 1 —1 I -2
" (n=1)cos" T x n
m,neN.
6

Group - C ( Marks : 24 )
0. Answer any four questions : 3x4=12

) fy1-x2+y1-y2 =a(x-y), find %'

ii) Does the equation sinx—x+1=0 have a
root ?
iii)  Find a, b such that
lim x(+acosx)-bsinx 1

x—0 x3
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iv)  Test the convergence of the series
1+32 + 1+23+3 " 1+2+33+4 4
2 3 4
V) If x=rcosO, y=rsin0; prove that
ox , 1 ox_ 1

6riﬁ’%¢@'

0x 0x
5/2,.5/2
vi) If u=tan™t | Z—FY | then find the
R
ou ou
value of xax +y6y .

vii) Find the angle of intersection of the curves
r=asin20 and r=acos?26.

viii) Find g—i for the curve x=a(1-cos6),

y=a(0+sin0).

7. Answer any two questions : 3x2=06

: _x
Jl-sinx e 2dx.

i) Evaluate J-

1+ cosx
T
ii) Evaluate j- | cos x + sinx | dx .
0
L n1
iiij Examine the convergence of J. )lc— p dx.
0
iv) Find the length of the arc of the equi-
angular spiral r=ae?°°t® between the

radii vectors n and Ty -
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8. Answer any two questions : 3x2=6
2
d d
i) Solve Y- tamysec2 Yy, given that S 0
when y=0.
iij)  Find the equation of the curve whose slope

at any point is (y+2x) and which passes
through the origin.

. 2 e* _d
iijj  Solve : (D“+3D+2)y=e~ , where D=E'

iv) If y3 =C;x and x2 + OLy2 =C, are

orthogonal trajectories to each other, find
the value of a.
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