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The figures in the margin indicate full marks for the questions:
Answer all the question.

1. Choose and rewrite the correct answer for each of the

following: 1 x5=5
a) The n'" derivative of —— is
| r+a n+1 (nt1)
1) @ +)a)n 11) —+a s
n+1
i e

b) If x = rcos®,y = rsin@, then the value ofg—z is

-\ sinf . cos9

1) Y 11)

iii) cos @ jv) —siné Smf’

¢) The radius of curvature of the curve y = log sin z at the point (x,y) is
1) cosec x 11) sec x

111) cot x v) tan x

d) If f(z,y) = m;fzg ;then the function f(z,y) is a homogeneous of degree
i)3 i) 2
iii) 1 iv) 0
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e) The area of the asteroid T3 + y§ = a3 is

2 2

i) 37a ii) 37a

2 2

111) %7‘(’& 1v) %77@
2. Write very short answer for each of the following

questions: 1 xX6=6

a) State Leibnitz Theorem .

b) In the mean value theorem f(b) = f(a) + (b —a) f'(c) if f(x) = 22%,a =0
and b = 2, then find the value of c.

c¢) Define continuity of the function f(z,y) at a point(a, b).

d) Write down the expression for the radius of the curvature of the Cartesian
equation y = f(z).

us

e) Write the value of / cos® zdz.
0

f) What is meant by concavity ?

3. Write short answer for each of the following questions: 3x9=27

ax+b

a) Find the n'* derivative of e****sin z.
b) Evaluate:lim( L L )

valuate:lim — :

=0 (22)  (sin2x)
. Ty .
¢) Show that lim ———=— does not exist.
(z.y)—=(0,0) T+ Yy
0Pu  0*u
— ton—1 _

d) If u = tan™"(£) then show that 92 + o 0.

e) Find the asymtotes of 2 + 222y +2y? — 2 +1=10.
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f) Find the point of inflexion of curve z = log(g).
T

g) IfU, = [¢sin" 0 d and n > 1, then prove that U, = "1 U, , +

N —

h) Find the length of the arc of the curve
r =e’sinf
y = e’ cosd
fromf =0tof =3

i) Find the area of the segment cut off from the parabola y*> = 4x by the line y = =.

. Answer any two of the following questions: 2x6=12

1

a) If y = tan™" x, then prove that

(14 22)yns1 + 2n2y, +n(n — 1)y,_1 = 0. Hence also find the value of (y,)o.
b) State and prove Rolle’s theorem.

c) State and prove Taylor’s with Lagrange’s form of remainder.

z(l+acosz) — bsinx

d) Find the values of a and b in order that lim may be equal

z—0 3
to 1.
. Answer any three of the following questions: 6 x2=12
3 4
a) Ifu=tan ! prove that
T -y
ok 0*u N
2824—2:@86 —|—y82—(1—4sin2u)sin2u.
2 2 2
b) If ’ + Y + S 1, prove that

a?+u b +u AH4u
2 2 2 _
U™+ uy” + uy” = 2(xuy + yuy + 2us).

¢) Examine f(x,y) = 23 + y* — 3azy for maximum and minimum value.
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d) If p; and p, be the radii of curvature at the ends of. a focal chord
of the parabola y* = 4ax, then prove that p> + p,* (2a)

e) Find the characteristics of the curve y(x? 4+ 4) = 8 and then trace it.

. Answer any two of the following questions: 6 x2=12

a) Find the reduction formula for [ tan” x dz and hence or otherwise find the value
of [tan’ z dx.

b) The circle 2 + y? = a® revolves round the x-axis, show that the surface area

4
and volume of the whole sphere generated are 47a? and gwa?’ respectively.

c) Change the order of the integration in the double integral
fa Cos « d f\/ a*—x?

xtan o

f(x,y) dx dy.

d) Prove by evaluating the repeated integrals that
1 L g2 _ g2 22 — P
dr | ——= dy # ——= dx.
[ ], e % e

kookeoskoskok
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