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Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.
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Group - A
Answer any two questions. 10 x 2 =20

Show that the function f(x)= XT_l, x>0

is a monotonic increasing function of x and

the function g(x)= I—Tx’ x > 0 is a

monotonic decreasing function of x. 3
. lim sin(1-x)

Find X = 1—2 3

1-x

Draw the graph of f (x)=|—jz| and hence
examine whether f(x) is continuous at

x=0. 2+2
State and prove Leibnitz's theorem. S

1

If y=cos(10cos™ ~ x), prove that

dny

n

(1—x2)y12=21xy11.(Here Yy, = ) S

dx

State Rolle's theorem and give its
Geometrical Interpretation. 4

Applying Rolle's theorem prove that,
for the function f(x)= 4x3 + x% —4x-1 ,

f'(x)=0 has at least one root in (-1,1). 3
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c) If f'(x)=0 for all values of x in an

interval, then f(x) is constant in that

interval. 3
a) If u=e’Y? prove that
6)?61%2 =(1+ 3xyz+ x2y222 )e*YZ 5
b) If u= xsin~! %+ Y tan"! £ | find the value
of xg—’;+yg—;‘ at (1,1). )
Group - B

Answer any three questions. 6 x3 =18

Prove that the curves ax2+ by2 =1 and
ax?+b'y?=1 will cut orthogonally if

7 6

If p=xcosa+ysina touches the curve

n

n
a b

p" =(acosa)? +(bsina)". 6

Prove that the pedal equation of the circle
r=2acos0, with regard to a point on its

circumference, is 2pa = re. 6
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Find the radius of curvature at the origin of the

2

conic y—x=x +2xy+y2. 6

Find the envelope of the parabola J% + J% =1,

where ab=k2, a and b being variable
parameters (k is a constant). 6

Prove that the points of intersection of the
asymptotes of

2

x4—5x2y2+4y4+x —y2+x+y+l=0

with the curve lie on a rectangular hyperbola.

Group - C
Answer any four questions. 3x4=12

For any three functions f, g, h, if f: A — B,
g:B— Cand h: C— D, ( A,B,C,D are sets) then

prove that (hog)o f=ho(gof). 3
lim xtan2x-2xtanx 1
Show that ==, 3
x>0 (1—0032x)2 2
3 3
x" +y
_ )] ———,wh
Iff(x, y)_ Xx—y ,when x#y

0, when x=y
then examine whether lim fxy)
(x,y)—>(0,0)

exists. 3
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14.

15.

16.

17.

18.

If ax? + 2hxy + by2 =1, show that

d®y  n2-_ab

= . 3
dx?  (hx+by)3
Prove that log(1+ x)> X for all x> 0. 3
1+x
h2
If f(h):f(O)+hf’(0)+Ef"(9h), 0<6<1,

then find 6 when h=1and f(x)=(1-x)°/2. 3

Examine the function f(x)=4-3(x- 2)2/3 for
maxima and minima at x = 2. 3
Find, if there is any point of inflexion, on the

curve y—3=6(x—2)5. 3
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