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1. (@) Find the domain and range of the
following functions : 3+3=6

(i) f:R >R defined by

2
fx)=

X

1+ x2

(i) f:R - R defined by f(x)=—|x|
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(b)

(b)

3. (a)

(b)

(c)
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(2)

Let f:A — B, g: B — A be two functions
such that go f =1,. Prove that f is ||
and g is onto function. 4

OR

Examine whether the given functions
are bijective or not : 3+3=6

() f:7Z — 7Z defined by f(x)=x?+3
(ii) f:R >R defined by

S0
fw=2=

Let f: A — A be a function. If fo f =1,,
then prove that f is invertible and

F=F2 4

Evaluate : 2%

1

. ex

lim
x—0 =

ex +1

Let f[x]:xzsin[lJ for x#0 and
X

f0)=0. Prove f is continuous at O.
Using the £-8 property of theorem. 2%

If a function f(x) is continuous in the
closed interval [q, b] and f(a) # f (b), then
show that the function f(x) assumes all
the values between f(a) and f (b). 5

{ Continued )



(3)

OR

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

discontinuity the function
4 3
X +4x” +2x
f[x) ——Sinx if x#0
0 if x=0

have? 3

(b) A function f is defined as follows
f()=x%+3x+4 on [1, 2]. Then show

that fis continuous as well as uniformly
continuous on [1, 2]. 3

{c) Prove that—

(i) the limit of a function at a point, if
it exists, is unique;

(ii) if
lim f(x)=1and lim f(x)=10,
X—a X—d
then [ =1". 4

5. (a) If f and g are both differentiable at x

and if g(x)#0, then show that i is

g
differentiable at x and

d d
i{f{x}] g 1f W= f -l (]

de|g(q] [g(]? N

L25/114a { Turn QOver )



(b)

6. (a)

(b)

(b)
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{ %)

Evaluate : 3+3=6
0 Lt xe* —log(l +x)
x—0 x2
(i) Lt (cosx)™*
x—0
OR
Obtain  the multiple roots  of

5 -10x2 +15x-6 =0 and hence solve
it completely. 4

Show that the semi-vertical angle of a

right circular cone of given surface area

and maximum volume is sin~! (lJ 6

\3
Evaluate any two of the following : 3x2=6
(i) Itan4 x dx

(i) I____fgi____
(x+1)\/x2 +1

(iii) [——

1+smx

Test the convergence of the following :
2+2=4

(’v’f—z—“—

+2x+2

i dx
(@) g (x+1)(x+2)

( Continued )



(S)

OR
8. (a) Evaluate any two of the following : 3x2=6
; I sin x
sin (x — a)
(ii) _[e“" cos bxdx

[

(b) Integrate the following : 2+2=4
. dx
0 I x(a+ blog x)

) ISII‘IJC‘FCOSX
SIN X —COsSX

9. (a) Define a relation from a set A to set B.
Hence if R be the relation of Z defined
by

={(a b):ae Z, be Z, a® =b?}
Find—
(i) R;
(ij) domain of R;
(iii) range of R. 5
(b) If a function f is uniformly continuous

in a certain interval I, then show that it
is necessarily continuous on I 5
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(6)

OR

10. (a) If f(x)and ¢(x) be two given functions of
x capable of being expanded by Taylor’s
theorem and if

- fl@=¢@=0,
then show that
pp £y

xoa d(x)  x—a ¢'(x) 6

(b} Integrate : 4

Isin“1 dx

a+x
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SECTION—I

( Marks : 10 )

Put a Tick (v) mark against the correct answer in the
brackets provided : 1x10=10

1. The function y =cos x is defined for
fa) -1<x<1 ( )
) (- -1] el
(c) 11, =) | o
(d) all x ( 84

/114



(2

2. If A={1, 2}, B ={3, 4}, then the number of relations
from A into B is

(@) 16 ()
(b) 8 { o3
(c) 4 ( )
(d O ()

3. The function f (x)=x" where n is a negative odd
integer is

(a) defined for all x ( )
(b) defined for x=0 ( )
(c) undefined for all x ( )

(d) undefined for x =0 ( )

4, The union [a -39, a[U]a,a + 8] which is the same as
[a -9, a+08]~{a} is called

(a) deleted neighbourhood of a ( )
(b) deleted neighbourhood of & ( )
(c) deleted neighbourhood of a -8 ( )

(d) deleted neighbourhood of a + § ( )
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(3)

; :
8. 'lim — jis
x—0|x|

(@ O {8

(b) o {35

() oo G )

(d) None of the above (1)

6. If RHL = LHL # lim S (x), then f (x) is said to have a
(a) discontinuity of first kind ( )
(b) discontinuity of second kind ( )
(c) mixed discontinuity ( )

(d) removable discontinuity ( )

y dy
7. If y =sin x3, then &Y -
5 dx

(@) 3x?cosx3 ( )
(b) 3x2sin x3 o
(c) 3x?cosx? feiaig
(d) 3x2sin x? (iisa)
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(4)

8. The side of a square is increasing at the rate of
0-2 cm/s. Then the rate of increase of the perimeter
of the square is

(@ 07 cm/s [ )

(b) 08 cm/s e 2

(c) 06 cm/s ( )

(d) 04 cm/s ( )

9. The value of I g 5 is

sin? xcos? x

(a) cotx—tanx+c ( )

(b) cotx+tanx+c (s )

(c) tanx-secx+c ( )

(d) tanx+secx+c ( )

10. The integral I OB dx has the value

(a) %[log x)2 +cC sy ]

B Slogx+e ()

)0 )+ oo (e

(d) (logx)+c (T
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(5)

SECTION—II
( Marks : 5 )

Fill in the blanks : 1x5=5

1. Logarithmic function is not defined

2. The function f)=vx-1+J5-x is defined

....................................

S. If f(xg+0) and f (xo —0) both exists and are equal
but this equal value is not equal to f(xg) is
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(6)

SECTION—III
( Marks : 10 )

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

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

If f:R— R be defined by f(x)=x"-3x+2, then
fof:R-—)R=IR.

True ( ) False ( )

Justification :
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(7))

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

If f:R—>R be defined by f(x)=3x+2, then its
inverse f 1:R — R is defined by f1(x)= x;2.

True ( ) False ( )

Justification :
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( 8)

3. Discuss the continuity of f (x)=|x| at x=0.

Ba/Bs/MAT/M1/114




(93}

Sl ) =)
4. Find —= if y =sec(tan™ "~ x).
=1y ( )
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(10 )

5. Find the GCD of
fg=x3+x*-16x+20

and f’(x)=3x2 +2x-16
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(11 )

dx.

6. Evaluate .f
4
x -9

* & Ak
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