JUNE 4" WEEK CLASS TEST 1 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) (All questions have only one correct option)

5 5 ) Q.6 Letf:R - [-1, 1] is defined by f(x) = sin
Q1 Let [\/n +1]= [\/n +A], where [.]is great- (2x + 1). If domain is restricted to

est integer function, n, AON. Then A can have
(A) 2n different values (i) [_3” _1o_m

1
7’ _—— - f H -
(B) n different values 4 20 2 2} (a) fis one-one

(C) 2n + 1 different values and onto
(D) None of these
o[-2-1,-4] )
-1+sinK;mx, X is rational (747272 (b) fis one-one
Q2 Letf(X) =114+cosk,mx, xis irrational but not onto
If f(x) is periodic function, then : |m 1 3m 1 )
(A) either K, K, Orational or K , K, Oirrational. (i) 27572 "3 (c) fis onto but
(B) K,, K, Orational only. ot one-one
K,, K, Oirrational only. .
(C) K,, K, Oirrational only ) (d)  is neither
D) K., K, Oirrational such that —* is rational. . N one-one onto
(DK, K, (A) (D-(d), (iD-(<), (ii)-(b)
(B) (i)-(b), (ii)-(c), (iii)-(a)
S 2 — 3 (C) (i)-(c), (ii)-(a), (iii)-(b)
03 Iff:R . [g, 3, ) = sin- [xz - 1] s (D) ()-(bY, (N-(c), (ii)~(d)
onto function, then set of values of 'a' is : Please read short write up and answer subse-
quent questions (5 - 7)
(A) {—1} (B) [—1, - 1] For x # 0, 1 define
2 2 F(x) = X, F,(x) = 1/x, f,(x) = 1 - X,
(C) (-1, ») (D) None of these f,(x) =1/(1 -x), f,(x) = (x - 1)/x, f(x) = x(x - 1)

This family of functions is closed under composi-

. tion that is, the composition of any two of these
. = 4~ 52 )x. ' ! :
Q4 Letf(x) = sin x + cos (4 -2 )x. Then the functions is again one of these.

intergal values of 'a' for which f(x) is a peri-

odic function are given by : Q.7 Let F be a function such that f, o F = f,.
(A) {2, _2} (B) (_2, 2] Then F is equal to
() [-2, 2] (D) None of these (A) f, (B) f, (€ f (D) f,
Q.8 Let G be a function such that G o f, = f,.
Q.5 If f(x) = sin x + cos x, g(x) = x> - 1, then Then G is equal to
g(f(x)) is invertible in the domain (A) f, (B) f, () f, (D) f,
T T T Q.9 Let H be a function such that f, o H = f..
(A) |05 (B)|"427 4 Then H is equal to
(A) f, (B) f, (OR (D) f
_nmn Q.10 Let ] be a function such thatf.oJof =f,.
(© [ 2’ 2} (D) [0, ] Then J is equal to ’ o

(A) fg (B) fs ©f, (D) f,

A B C D A B C D A B C D

1T ©o o o o 4 ©oO o o o 7 O O o o
2 O o o o 5B O O O O 8 © o o o
3 0 o o o 6 O O O O 9 © O© O O
VWO o o O
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Que. | 1 2 3 4 5 6 10
Ans. | A B C D B B D A B C
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SOLUTIONS
Sol.1 (A) Sol.5 (B)
We have, Given f(x) =sinx+cosx ....(1)
n+1=(n+1)2-2n<(n+1)2, nON g(x) =x2-1 e (2)
. Let @(x) = g(f(x)) = g(sin x + cos x)
i.e. n2 <n+1
n“+1 = (sin X + cos x)? - 1 = sin 2x
or nN< 241 <n+1 We know that
O [Jn2+al=n sin x is intertible if—g X< g
O n<yn2+x <n+1 . - IR | T
0 sin 2xis invertible if -— < 2x< =
O nf<n?+A<(n+1)2 2 2
O O0<A<2n+1 - -
0 A can take 2n different value. i.e. if -7 SXs g
Sol.2 (B)

Sol.6 (B)

Range of - 1 + sin K, ix is [-2, 0] and range ) )
g ! [ ] g The function f(x) = sin (2x + 1) decreases

of 1 + cos K, mx is [0, 2]

0 If g(x) = -1+ sin K, mx
O g(x+T)=-1+sinK mnx,
where T, is period of 1 + sin K, 1x,

3n 1 m 1 .
from 1 to 0 on 4 3T 3 so fis not

. . nm 1
0 T, is rational onto but one-one side. Since f(_i ‘zj =0
0 period of f(x) is rational.
0 K, andK, are rational. 1
= f(‘z] so f is not one-one on
Sol.3 (C)
Here, f(x) is onto 3m_1 1 )
4 2’ >3 but is onto. On
O L[<sin‘1 X’ -a <E
6 =71 [x2+1) " 2 m_13n 1
2 2" 2 32 f decreases from 1 to -1
1 x’> -a and is continuous. Hence f is one-one and
O — < <1
27 x%+1 onto as well.
1 (@-1) i
0 Z<1--> <1,0x0R Solution 7 to 10
2 x“+1 It is easy to see that
O a+1>0 fr=f,ft="f,ft=Ff,f*'="Ff.
0 ald(-1, )
Sol.7 (D)
Sol.4 (D) ffoF=f,
. . . . . . D F=f1_10f4=f10f4'
f(x) will be periodic if /4 — 32 is a rational Thus F(x) = f,(1/1 - x) = 1/(1 - x) = f,(x)

which is only possible when (4 - a2) is a
perfect square.

O a=0,2,-20rad{-2,0, 2}
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Sol.10 (C)
J=f,tof,of,*=f,0f, 0f,.
Thus J(x) =f,of, (1/x) =f, (1/1 - 1/x)
=f, (x/x - 1)
=1-x/x-1=1/1-x=f,(x).

Gof,=f,
O G=f,of;'=fof,
So, G(x) =f, (1 -x)
=(1-x)/(1-x)-1
=x-1/x="f(x).

Sol.9 (B)
f,oH=f,
O H=f1of, =f of,. Therefore,
H(x) = f, (£;(x))
fs ((x = 1)/x)

x—1_1
- X
(x-1)/x
1
= 1ox ~ )
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