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(a) Find the domain and range of the
following functions : 3+3=6

(i) f :k -+lR defined by

f (x)= I-
7+ x"

(irl f :R -+ lR defined by /(x)= -lxl

L25lLl4a (Turn Ouer )



2.

121

(b) l,et f :A -+ B, g: B '+ A be two functions
such that g"f =Ia. Prove that / is l-l
artd g is onto function. 4

oRo
(a) Examine whether the given functions

are bijective or not : 3+3=6

(i) f : V, -> Z defined by f (xl = x2 +3

(iri /:JR -+ lR defined by

f@t=!4x-3
(b) Let/: A-sAbeafunction. If f "f =Ie,

then prove that f is invertible and

f = f-l.

3. (a) Evaluate :

4

1

ex
I1III 

-

x-;O I
ex+L

for x+O and

-f(0) = 0. Prove f is continuous at 0'
Using the e-6 property of theorem. 2\k

{c) If a function /(x) is continuous in the
closed interva-l [4, b] and f 14* f (b), then
show that the function f (x) assumes ail
the values between f (a) and / (b). 5

L25lLL4a ( Conttnued i
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4. (a) Describe the types of discontinuities
that a function may have. What type of
discontinuity the function

xa +4x3 +2x if x*Of sin x
0 if x=0

have?

(b) A function "f is defined as follows

f (x)= x2 +3x+4 on 11, 2l.Then show

thatf is continuous as well as uniformly
continuous on [1, 2].

(c) Prove that-
(i) tl:.e limit of a function at a point, if

it exists, is unique;

(iE Lf

|*f @) = t and lim f (x) = t',

then I = I'.

5. (a) If / and g are both differentiable at x
and if g(x)+O, then show that I is

g

differentiable at x and

3

4

alft"ll
drlo(.x) )

g@4t.r(x)l - f {*llb@tdx dx
4
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(b) Evaluate : 3+3=6

(t)
xe' -Log(l + x)

(i4 Lt (cosx)
x-+0

*2
cot2 x

OR

6. (a) Obtain the multiple roots of
,5 -!ox2 +15x-6=0 and hence solve
it completely. 4

(b) Show that the semi-vertical angle of a
right circular cone of given surface area

and maximum volum. i" "irr-'[1). 6\sl
7. (a) Evaluate any tu-to of the following : 3x2=6

(t) tana x dx

dx

(x+1) x2 +!

Lt
x-+0

(it)

I

I

j
0

j
0

qiill- x: dx
'I+slnx

(b) Test the convergence of the following :

2+2=4

dx
x2 +2x+2

dx

(t)

(it)

L25ll14a
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8. (a) Evaluate arry tuo of the following : 3x2=6
r sinx(t) I --:--J sin(x - a)

fil le* cos bxdx

r1(iiil l- .: " 
dx

' x'-a'

(sl

OR

(b) Integrate the following 2+2=4
rdxtlt t-" r x(a+blogx)

-... rsin x + cosx .(tt) l-. 

-ctx

J slnx-cosx

e. (a) Define a relation from a set A to set B.

Hence if R be the relation of Z defined
by

R= { (q bl: ae Z, be Z, a2 =b27

Find-
(i) R;

(iii domain of R;

/iiil range of R.

(b) If a function / is uniformly continuous
in a certain interval d then show that it
is necessarily continuous on .[.

5

5
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10. (a)

f '(xl
Lt

x-+a 0'(x)

(61

OR

It f (x\ and Q(x) be two given functions of
x capable of being expanded by Taylor's
theorem and if

f (a) = 0(a) = 0,

then show that

Lt f {*) =
x-+a Q(x)

(b) Integrate

Jsin-l F*

6

4

***
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SECTIoN-I

( Marks: 10 )

Put a Tick (/) mark against the correct answer in the
brackets provided : 1xl.O=10

1. The function U =cosx is defined for

(a) -1<x<1 ( )

(b) (--, - 1l ( )

(c) [1, -) ( )

(d) allx ( )

ltL4
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2. lf A = {1, 2}, B = t3, 4}, then the number of relations
fromAintoBis

(b)

(c)

(d)

3. The function f (xl= xn where n is a negative odd
integer is

(a) defined for all x ( )

(b) definedforx=0 ( )

(c) undefined for all x ( )

(d) undefined for x = 0

4. The union [a - 0 alUla,a + 6] which is the sarne as

[a - 6, a + 6]- {a} is called

(a) deleted neighbourhood

(b) deleted neighbourhood

(c) deleted neighbourhood

(d.) deleted neighbourhood

)

8

4

0

)

of a (

of6 (

ofa-6

ofa+E

)
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5. hmlis
x-+o lxl

(a) o ( )

(b) oo ( )

(c) -oo ( )

(d) None of the above ( )

6. If RHL = LHL * lim/ (x), then / (x) is said to have a

(a) discontinuity of first kind ( )

(b) discontinuity of second kind ( )

(c) mixed discontinuity ( )

(d) removable discontinuity ( )

7, If g =sin x3, then *=

h) 3x2 sin x3 ( )

(d) 3x2 sin x2 ( )

BalBs/MAT/Mtl tt4

(a) 3x2 cos x3 ( )

(c) 3x2 cos x2 ( )
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8. The side of a square is increasing at the rate of

O.2cm/s.Thentherateofincreaseoftheperimeter
of the square is

(a) O'7 cm/s

(b) 0'8 cm/s

(c) O'6 cm/s

(d.) 0'4 cm/s

9. The value of

(a) cotx-tan x+ e

(b) cotx+tanx+c

(c) tanx-secx+c

(d) tanx+secx+c

(

)

)

)

)

(

1o. The integral ;1og 
x dx has the value

Jy

Itos xl+c

(1og x)2 + c

(1og x)+ c (

)
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1. Logarithmic function

(sl

SECTION-II

(Marks:S)

1S not defined

1 x5=5

for

2. The function f (x) = Jx _t + G; is defined

at

3. The derivative of log (log x) is

4. The value of I .* tf @) + f ,(xl\ dr

is

5. ]f f @g +o) an{ f (x.o-o) both exists and are equalbut this equal 
- valle i" not equal to f (xo) is

called

BalBs/MAT/Mll Lt4
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SECTION-III

( Marks: 1O )

Answer the following questions (any ftue) : 2x5=10

1. Indicate true or false with a Tick (/) mark and give

justification.

If f :R+R be defined bV ,f (x\= x2 -3x+2, then

f"f:R+R-/p.

Tnrc( ) False( )

Justification:

t
t:

BalBs/MAT lMllLL4



2. Indicate true or false with a Tick (/) mark and give
justification.

If /:lR --+ JR be defined by f (xl=Zx+2, then its
inverse f -l rlR -+ lR is defined by f*t (r) = 

-{.

True {

Justification

I
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Discuss the continuitY of / (x) =l

BalBs/MAT lMtltL4
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4. Find I ,f U = sec(tan-l x).
clx



5. Find the GCD of

f {xl= x3 + *2 -16*

and f'(x) = 3x2 + 2x -16

+20
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6. Evaluate 
J *4 -g

x
dx.

BalBs/MAT /Mtl tL4

***

L25*2AO


