JUNE 3 WEEK CLASS TEST 4

FUNCTIONS

MATHEMATICS (FRESHER)

Dear student following is a Moderate level [O O @ O Q] test paper. Score of 15 Marks in 10 Minutes would be a
satisfactory performance. Questions 1-10(+3,-1) (Questions have only one correct option)

Q.1

Q.2

Q.3

Q.4

Q.5

The function f : X . Y defined by f(x) = sin
X is one-one but not onto if X and Y are
respectively equal to-

(A)IRand IR
(B) [0, m] and [0, 1]
(C) [0, m/2] and [-1, 1]

T T
(D) |:_EI 5} and [- 1, 1]

The value of n O I for which the function

f(x) = Sinnx has 4 it as its period is-
sin—
n
(A) 2 (B)3 Q5 (D) 4

f: R -, Risa bijection f(x) is a polynomial of
degree n. Then-
(A) n must be even

(B) f'(x) = 0 cannot have more than 2 solu-
tions

(C) f'(x) > 0 for all real x
(D) f"'(x) can be a constant

If a polynomial of degree n satisfies f(x) =
f'(x). f'(x) g n OR, then f(x) is-

(A) An onto function

(B) An into function

(C) No such function is possible

(D) Even function

Letf: X = Y, where 3f® + 2 = 4 be a one-
one and onto function, then-

(A)X=(-1, ), Y=(2,4)

(B)X=(-3, »),Y=1(0,4)

Q.6

Q.7

Q.8

Q.9

Q.10

(C) X = (_21 00)/ Y = (OI 4)
(D) X = (_21 OO)IY = (1/ 4)

If f(x) is a polynomial of degree n such that

f(0) = 0, /(1) = ,

f(n+1) =
(A) 1, if nis odd

n
Tl ' then

(B) -1, if nis odd

n . . n e
(®)) a1’ if n is even (D) “n if nis even

+1'

If f(x) and g(x) be periodic and non-periodic
functions respectively, then f(g(x)) is-

(A) Always periodic

(B) Never periodic

(C) Periodic, when g(x) is a linear function of 'x'
(D) Can't say

X
The period of [COSS[EH is-

(A) mt (B)2m (O 3m (D) None

The range of f(x) = 2 tan™! x + 2 tan™
(x+1/x-1)

] ] 3mn
(A) {5} (B) {2} (©) {2} (D)R

X 1+x
Let f(x) = -[ologe(1—x] dx. Then f(x) is-

(A) An even function (B) An odd function
(C) One-one function (D) None of these

V= 1= ROIINO. e e
A B C D A B C D A B C D
1 O (@) (@) (@) 4 O (@) (@) (@) 7 O (@) (@) (@)
2 O (@) (@) O 5 O (@) (@) O 8 O O (@) O
3. O o o o 6 O O o O 2 ©O O O O
10 O O (@) O
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Ans. | D A D A C A C B C A
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JUNE 3 WEEK CLASS TEST 4 FUNCTIONS MATHEMATICS (FRESHER)

SOLUTIONS

sol.1 (D) Sol.5
Function f(x) = sin x such that

T T )
f: [‘2, 2} - [-1, 1] is one-one but not

3n
onto because for -1 o [-1, 1], x = -
31 nom Sol.6
such that > ad 5" 5|
Sol.2 (A)
sin2x X
Forn = 2, we have —sinx/z =4 cosz COS X

-» period of cos x is 2t & that of

X . 4
Cos = is4m
2

sin2x
Hence period of is4n
sin—
2
Sol.7
sin3x sin4x
Also, the period of X sinx/4 and
sin—
3
sin5x
sinx/5 can not be 4t
Sol.8
Sol.3 (D)
f(x) should be monotonically increasing
let, f(x) = x3

o f"(x) = 6 (a constant)

Sol.4 (A)
f(x) = f'(x) . f"(x), g x OR
0 degreeoffx)is3(n=n-1+n-2)
O n=3

O f(x) is onto function.

(©)

30 =4-2>x0 3 In3.f(x)=2>In2
O f'(x) >0 g x Odomain

Domainis (-2, ») O Rangeis (0, 4)

0 X=(-2,») Y=(0,4)

(A)
(x +1) f(x) —x is a polynomial of degree n + 1

O (x+1)f(x) -x=k(x) [x-1][x-2]....
[x = n]

O [n+2]f(n+1)-(n+1)=k[(n+ 1)!]
Also, 1 = k(~1) (<2) ..... ((-n + 1))
1=k(-1)"*! (n + 1)!

O (n+2)f(n+1)-(n+1)=(-1)+!

O f(n+1)=1,ifnisoddand L,ifnis
n+1

even.

©)
Since we know if f(x) is periodic then
f(ax + b) is also periodic function.

Hence g(x) should be a linear function of 'x'.

(B)
5
5 X X
= |cOS® = | = Z
Let f(x) = > ‘ = |cos >
5 5
C052§ /1+cosx
- 2| 2

-+ Period of cos xis 2t

O Period of f(x) is 2 .
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JUNE 3" WEEK CLASS TEST 4 FUNCTIONS MATHEMATICS (FRESHER)

Sol.9 (C) Sol.10 (A)
f(x) =2tan'x + 2tan!t (x + 1/x - 1)

> 1+t N 1-u
f(-x) = J, lo9| 7= Jdt = - [log| 1, |du

1+l

X
=2 tan!tx + 2 tan! 1
X

- leog(l i X]dx = (x)
0 1-x

=2tan'x + 2(tan* 1 + tan! 1/x) Range f = [0, « ). Therefore, f is not onto.
f(-1) = f(1). Therefore f is not one-one.
Since f is not bijective, f-! doesn't exist.

= 2 (tan! x + cott x) + g
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