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Max. Marks : 80
Section A
All questions ean he attended
Each question carries 2 marks

. Write the sentence in if-then form:‘x = 1 js sufficient for x2 = 1

Show thatp = q =~ q -5~ p
Rewrite the implication in inferential form:
[(p = D A(~q)]>~p

x2-4

o
Find limy_, —

i : AT ; £ i they exist.
Let f (x) = . Evaluate leIELf (1),)}1331_f (x)and nga f(x), if they exis
Show that LIJ;I% [x] does not exist.

Find the extrema of f(x) = x%,-1<x <2
Verify that f(x) = x* + 1 satisfies the hypothesis of Mean Value Theorem on [0,2].
Find the value of c.
: _ 3
Find the points of inflection of f (x) = x* —4x" +12

x:
Find the horizontal and vertical asymptotes of g(¥) =

. is minimumn.
Find two numbers whose difference is 50 and whose product is min

Find all the anti-derivatives of f(x)=1 on (—00, )

Evaluate [ SInE dt

cos?t

2
1K
Evaluate the sum: YXg=17 (1 + ,l)

: be any point
Divide the interval [2, 5] i nnto n subintervals of equal length and let cbe any p
ivide the interval |4,

2 an integral.
e lim L e Ax as
. - \/__’—k-
n [xk—ll xk] . Write Illl_-aoo k

(ceiling 25 Marks)



SeCtion 1»
All questions can be attended
[ach question carries 5 marks

16. Let P(x,y):y* < xand and y are real numbers. Determine the truth values of .

) (V0 (¥y)P(x,y) i) G VOPE ¥)
17. Construct truth table and verify: ~(p 2 O =P A~ q
18, Find lim.o X% sin -
19. Using formal definition prove that Li_l}‘éxz =4
20, Determine the intervals where the function f(x) = x + i is increasing and where i

decreasing.
21. Prove that 1}_1;[&# =00,
22, Show that fi’ xdx = % (b —a?)
23. Find the average value and ¢ guaranteed by the Mean Value Theorem for Integrals for
f(x) = 4 — 2xon [0,2].
(ceiling 35 Marks)

Section C
Answer any two questions

Each question carries 10 marks
24, a) Test the validity of the argument

pVg
qVvr

-u‘r

l.' p
b) Prove by contradiction that there is no largest prime number

ax+ b,ifx<1
25.Let f(x) = 4,if x =1

. Find 1 _
s nd the value of a and b that will make

f continuous on (—9, ©),

26. Sketch the graph f(x) = x* = 3x2 4+ 1,
dt

27. ) Find 2 if y = —

b)Evaluate f_zz f(x)dx where, f(x) = [-—-xz +1lifx<p
¥+ 1if x> g

(2 x 10 = 20 Marks)
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Section A
All questions can be attended
Each question carries 2 marks
SN )
Find ;ma—}—-—-
-3 1

. 1 . 1] . .
Show thaty = sin— has no limit as x approaches zero from either side.

Zr
For what value of , f(x) = Eax 1, ‘; i% is continuous at every x7

1-
¥.=16) to be continuous at x = 4.
(x2-3x-4)

Suppose that f(—1) = 3 and f'(x)=0. Then find f(x).

Define g(4) in a way that extends g(x) =

] ., sinx—x
Find lim—;
x=0 X

. § |
Find the horizontal tangents of the function f (x) =9 a7 44

State first derivative theorem for local extreme values.
Define point of inflection of a graph of a function: Give an example.

Show that the value of ful sin x2dx cannot possibly be Z.

: Eaue
Find all points in the interval [0, 1] at which the function [l =de e L BHE

its average value.

- i iating integral directly.
Ify = ff %942 find Ei—'by differentiating 1nicg

(Ceiling: 20 Marks)
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Section B
All questions can be atten ded
Lach question carries 5 marks

Tind the derivative of g(t) = tan(5 — sin 2t).

Show that the equation x* — 15x + 1= 0 has three solutions in the interval [4, 4
3]
Find an equation of the tangent line to the curve y = = at (6, 4).

Find the tangent and normal to the curve x%+xy— y? = 1 at the point (2, 3).

A hot balloon rising straight up from a level field is tracked by a range finder 500

from the lift-off point. At the moment the range finder’s elevation angle is g—, the angle

is increasing at the rate of 0.14 rad/mm. How fast is the balloon rising at the

-

moment?

Z
Find the absolute extrema of h(x) = x3 on [—2, 3].

FFind the total area of the region between x-axis and the graph of the function

flx) =—x*—2x,-3<x<2.
(Ceiling; 30 Marlks)

Section C

Answer any one question
Question carries 10 marks

4 _ : 341
Graph the function y = E"x_ Include the equations of asymptotes and dominant

lerms.

(1) I'ind the intervals on which f(x) = —x3 + 12y 45 _3 < % < 3 is increasing
and decreasing. Where does the function assyme extreme values and what are these

values?

(it) Find the asymptotes of the graph of y = — x4

—

X41°

(1x10 = 10 Marks)
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Section A
All questions can be attended
~ Each question carries 2 marks

.........

Let A be the set of all straight lines. A relation on R is defined by xRy iff x is
perpendicular to y, for all x,y € A. Is this a transitive relation? Justify.

Dual of (ANB*)*UB is..........

Negate the statement ~(pA—qvr).

Define Proposition. Give an example.

Write a short note on universal and existential quantifiers.

Position of a particle at a time t is given by the function p(t) = 3% 42-Vt . Find the
velocity and acceleration of the particle at t =2.

Find lim,, 4%( 2x% — cotx).

X

i
Find '(E Ry +1).
Define an increasing function. Give an example.
R
Find all the asymptotes of f{(x)= ——-

If f'(x)=2x, for allx# —2and f(=2)=3. Find f(2)
(Ceiling: 20 Marks)
Section B

All questions can be attended
[Lach question carries 5 marks

In an examination 4070 students passed in Maths only, 30% students passed in

Physics only and 10% students failed in both subjects. If 400 students pflssed in

Physics, find the total number of students by dr

Show that [(p—)q)/\(q—)r)] >(p21).
o relations on a set A, Show thatP

awing Venn diagram.

f d Q are tw M) is a relation on A.
If P and Q are



L/
xsin (—) x#0

el jon f(x) = [ x
16. Test the continuity of the funct 0 e=1

e having slope -1 that are tangent to the cyr
ve

17. Find the equations ofall th

e
YT -1 T .
{ the points ofinflection of the function f(x)

ocal and absolute €X

7 =3x* -4x’ +1 .
18 I'in
19, Find the |

. i
(reme values of the function Ll
3 X,0< o
),

Ceiling:
Section C (Ceiling: 30 Marks)

Answer any one question
Question carries 10 marks

: : x+sinx . / .
20. i) a)Evaluate Wik e e b) Find y' at (-1,1) if X%+ 3xy +y2 =5

ii)Define contingency. Show that (pVQ)A(—q) is a contingency .

21, Graph the function () == ( 6> +9x +6).
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PART A
Answer all questions,
Each question carries Tivo marks.

o ! x243x—10
. Find lim _—
] [ | x=2 x=2
i - x—5
. Find lim L

3. State Rolle’s theorem for derivative.

4. Differentiate f(x) = 623 + 2x% + x + 4.
5. Find the slope of the tangent line to the graph of f(x) = 3vVxatx = 9.
6. A sphere of radius r millimetres has volume V =%m'3 cubic millimeters. Find the

rate of increase of volume with respect to radius atr = 3.

7. Find the second derivative of f(x) = 2x® —5x* +4x +8

8. Evaluate foa(xz +x—1)dx

9. Ify = f(x) and 2x% + 5y? = 1, cxpress dy/dx in terms of x and y.
10. Find the sum of the first 100 integers.

1. TFind the inflection points of f(¥) = x* = x4,

12. Analyze the concavily of f(x) = 1022 at the pointsx = —1, ¥ = 0, andx = 1.
13. Find the volume of a ball of radius .

14, Is the function f(x) = x* + 352 + 12 odd or even? |

15. A bus travels 2x? melers in X seconds. Find the instaniancous velocily al the time

x =4,

[ Ceiling = 25 Marks]



PART B
Answer all questions.
Each question carries Five marks.

16. Differentiate f(x) = (2x3 — 5)(4x + 8)

17. Find the equation of the tangent line to the parametric curve x = t3and y = 5 at
t=2.

18. Find the critical points of the function f(x) = x* — x. Are they local maximu or
minimum points?

19. Find %325 (j — 2).

20. A car has position 2t* + 5t — 6 at time t. Find the velocity and acceleration of the cay
att = 2,

21. Find lim,,_, o 25222

x2
22. Draw the graph of the step function g on [-1,2] defined by
—4 if —1<x<0
gx)=4 2 if0<x<1
3 ifl<x<?

Compute the signed area of the region between its graph and the x axis.

23. Find the area between the graphs y = x? and y = x + 3 on [-1,1].

| Ceiling = 35 Marks]

PART C
Answer any fwo questions
Each question earries Ten marks,

24, Sketch the graph of f(x) = 2x3 + Bx + 1.

25. Calculate an approximate value for —————
(2.01)24(2.01)3

26. (a) Find the average value of f(x) = x2 on [0,2].

(b) The region under the graph of y = x2 on [0,1] is revolved about the x axis.

Sketch the resulting solid and find its volume,
27. (a) Show that if f'(x;) exists, then f is continuous at Xg-
Ix}

(b) Does lim,_, iy exist?

[2x10=2¢ Marks|



