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Part A (Objective Type Questions)

Answer all questions.
Each bunch of four questions carries a weight of 1.

lim (10 - =
L 1 I—)DIJE{ 35(-')

=k X '
8 Thecurve y=x® -4x+4 has a horizontal tangent at x =

3 2 dy
=—+5sinx, then —=
4 If ¥ = 8 e

1. The slope of the circle x2 + y2 = 25 at (3, 4) is

The absolute maximum value of f(x) =2 - 1,-1<x<2isatx =

=1 [T 1 |

If f{x}z g for all x and f(-1) = 3, then for all x, f(x) = ———.

[wa]

If f is continuous on [a, b] and if f'(x) > 0 for every x in (a, b), then f is ———— on [a, b].

III. 9 If f'(x)=x"Y3(x+2), find the critical points of f.

10 Show by an example (use graph of functions) that Rolle’s theorem fails if f (x) is continuous on
la, b] but not differentiabe at an interior point.

11 Find % if £ (x, y) = .

12 Find ;2—;; if fla,y) = ye*.
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dW
Write the chain rule formula for " where W = f(x, y, 2) is differentiable and x, y and z are

differentiable functions of £. :
If f (x, ) is differentiable and f (x, ¥) = 0 defines y as a differentiable function of x, then write

dy 3
a formula for P at any point where /. y =0,

Write the expression of cos x in terms of exponential functions.
What is the imaginary part of cos (ix), where x is real ?
4x1=4)
Part B (Short Answer Questions)

Answer any five guestions.
Each question carries a weight of 1.

li 1.
. Show that x‘_“:ﬂ flx) =

x, x<1
Le"'ﬂx}z{xu, i1

The position of a particle at time ¢, moving along the s-axis is ¢ — 3 _ g2 4 9¢ (in metres).
Find the acceleration of the particle at ¢ = 3 seconds. :

State the Mean Value theorem.

As x moves from left to right through the point ¢ = 2, is the funection £ (x) = 23 — 3x + 2,

increasing or decreasing ? Justify your answer.

Find the partial derivative £, if flx,y,2)=1-8xy%z + xy.

ow : Bce 0 2
Express o intermsofrandsif W=x+y+z ,x=;,}'=r +8§2=r.

Show that cos46 = cos? 8 -6cos20 sin2 6 +sint 0.

Show that sinh (x+ y) =sinhx cosh y + coshx sinh y.
(5 % 1L =5)
Part C (Short Essay Questions)

Answer any four gquestions.
Each question carries a weight of 2.

'u'l—xz, Dsx<1

Let flx)=4 1 , 12x<2
2y o el

(a) What are the domain and range of '?
lim f(x)

(b) At what points ¢, if any, does [ exist 7
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(c) At what points does only the left hand limit exist ?
(d) At what points does only the right hand limit exist ?
d 1 1

: ¥ ; 7
T =f - =f ==,
Find —5 as a function of ¢, if * +t ¥ =z

Find the absolute maximum and minimum values of f(x)=x%® on the interval [- 2, 3].

Find the critical points of f given that the derivative f'(x) = (x — 1)%(x + 2). Identify the intervals

on which fis increasing and decreasing. At what points, if any, does f assume local maximum
and minimum values ?

Bf 5
=1/2 3
If fl:_x’}r,g} = (IE + }rz + 32) Y : show that &’:2 i ﬁ}rz + &2 =0.

Expand sin’ 0 in a series of sines of multiples of 6.
(4% 2=8)
Part D (Essay Questions)
Answer any two questions.
Each question carries a weight of 4.

(a) State Rolle’s theorem. Apply the theorem to show that the equation %3 + 2% + 4 = 0 has
exactly one real root.

(b) Find the point ¢ of mean value theorem for the function f(x)=x2+2x-1in0=<x< 1

(a) Find fe.fy and f; if (i) f(x,y,2) = sin Vxyz) ; (1) Fx, 3,2) = yzlog xy.
(b) Evaluate % at (u,v)= [2, %) where z = 4¢” log y, x = log(ucosv), y = usinuv.

Sum to infinity the series :

2 cos 26 % ¢ cos40

AT 1!

(2x4=8)



