JUNE 4" WEEK CLASS TEST 2 FUNCTIONS MATHEMATICS (FRESHER)

Dear student following is a Moderate level [O O @ O QO] test paper. Score of 18 Marks in 10 Minutes would be a
satisfactory performance. Questions 1-10(+3,-1) (All questions have only one option correct)

Q.1 Domain of definition of the function

1
- - ~ 10,t—
y = Jcos(sinx) + sin™ % (A) (-1, 1) (B) (-1, 1) { \/5}
(A){-1,1} (B) {0} 1
(OR (D)R-{-1,1} (©) (-1, )~{0y (D) (-1, 1)~ 1* 5

Q.2  If f(x) is continuous function and domain of

= _ox+4 Q.7 Ifdomainfory =f(x)is[-3, 2], then domain
g(x) = J/f(x) - x beRandh(x)= T then

=57 of g (x) = f{l[x]l} =
domain of g(x) = JF(F(X)) - h(h(x)) is Eég E:g g; Eg)) E:g g]]
(A) R-{2/5} (B)R-{5/2} ’ ’
(OR (D) None
Q.8 Let [x] be the greatest integer less than or
equal to x. Then the equation
Q3 If f(x) = x-[x], K x <K+ 0.5 sinx = [1 + sinx] + [1 - cosx] has :

=[x],K+0.5<x<K+1,K0OI —
and g(x) = sin*x + cos®x, then f(g(x)) = (A) one solution in [_E'f}
(A)O (B)1 (C) 2 (D) -1

I
. (B) one solution in [2,”}
Q.4 For what values of x the functions

2 (C) one solution in R (D) no solution in R
f(x) = ~ and g (x) = x are identical

(A) R (B)R-{0} Q.9 The number of solutions of |[x] -2x| = 4,
(C) [0, ) (D) (-,0] where [x] is the greatest integer < x.
(A)1 (B) 2 (C)3 (D) 4

Q.5 Let f(x,y) be a periodc function satisfying

f(x,y) = f(2x + 2y, 2y - 2x) 0OX,y. Q.10 The range of
let g(x) = f (2%,0), then g(x) is periodic func-

) . ) 1 X+1
tion with period f(x) = = (sin"'x+tan'x) + -3 - - is:
(A) 2 (B) 12 s X“+2x+5
(C) 8 (D) Non periodic 3 1 5 3
(A) [‘z' 5} (B) [‘4' 4}
Q.6 The domain of dervative of the function 3 s 3
f(x) = |sin"t(2x2 -1)], is : (C) [—4, 4} (D) [—4, 1}

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

1T O o o o 4 o o o o 7 O o o o
2 O O o o B O O O O 8 © o o o
3 O o o o 6 O O O O 2 ©O O O O
Mo o o o
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FUNCTIONS MATHEMATICS (FRESHER)

Que.| 1 2 3 4 5 6 7 10
Ans. | A B A B B B A D D D
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MATHEMATICS (FRESHER)

Sol.1

JUNE 4" WEEK CLASS TEST 2 FUNCTIONS
SOLUTIONS
(A) Sol.3
For y to be defined
(i) cos(sinx) =200 -0 <x < o ...(1)

Sol.2

Let®=sinx,then-1=<0=<1
0 -58°<6<58°
[-+ 1 radian =57. 75° (approx.)]
0 cos6>0
Thus cos (sinx) > 0 for all real x

2

(i) sint 1+x must be defined

1+x° 1L +x?|
O 2X 1 2| %]
O 14+ x2<2|x| [+ |x] > 0]
O 14 |x|?2-2|x|] €0
0O (1-Ix})*=s0 0O (1-1x])*=0
O |x]=1 0 x=%*1 ..(2)

From (1) and (2), common values of x are
givenbyx=-1,1
Domainofy = {-1, 1}.

(B)
5x +4
h(X)_Zx—S
h(h(x)) = h(y), where y = h(x)
5x +4
_5y+4 _5(2x—5)+4
=5y 5 =
Y 5 5x +4 +4
2Xx -5
33x 5
= — = £ —
33 X7

» domain of g(x) isR
0O f(x)-x=00x0OR
f(f(x)) - f(x) = 0

O f(f(x))-x=0

|

5

O f(f(x)) -h(h(x)) =0 0 xOR, x %5

0 domain ofp(x) =R - g

Sol.4

Sol.5

(A)
givenf(x) =x-K, K=sx<K+0.5
=K, K+0.5sx<x+1
and g(x) = sin*x + cos*x
= (sin?x + cos?x)? - 2sin?xC0s2x

1
=1-— sin?
1 > sin?2x

1
clearly > <g(x)s1

nrt

o1
2 "

g(x) = 1whensin2x =0i.e. x =

1
0 When > <g(x)<1,f(x)=0[herex=0]

When g(x) =1, f(g(x) =f(1) =1-[1] =0
Thus f(g(x)) = 0 OxUR.

(B)
Domain of f = R - {0} = (-», 0) U (0, «)
and Domain of g =R

0 f(x)and g (x) are identical O x #0

(B)
Given f (x,y) = f (2x + 2y, 2y - 2X)
0O  f(xy)=f(2x + 2y, 2y - 2x)
=f[2(2x + 2y + 2 (2y - 2x),
2(2y - 2x) =2(2x + 2y)]
= f (8y, -8x)
f(x,y) = f (8y, -8x)
= f (-64x, -64y)
= f[(-64) (-64x), (-64) (-64Y)]
= f [212x, 212y]
0O f(x, 0)=f(2%2x, 0)
Now g (x) = f (2%, 0)
=f (212. 2%, 0)
=f (2x+12, Q)
=g (x+12)
0 g(x) is a periodic function with period 12.
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JUNE 4" WEEK CLASS TEST 2

Sol.6 (B)

Sol.7

Sol.8

y = |sin7*(2x? -1)|,

dy |sin(2x* - 1)| 4x

dx  sin(2x? -1) ' |2X2|W
which would exists if,
|2x| # 0, sin"t(2x2-1) # 0and 1 -x>>0
O x#0,2x?-1#0and|x| <1

1
0 xio,iﬁ and |x| <1

1
0 x0O(-1,1)~ {0,13}

(A)

Here, f(x) is defined by [-3, 2]

O x 0O[-3,2].

(i.e. the only value of x we can substitute lie
between [-3, 2]).

For g (x) = f{|[x]|} to be defined, we must
have

-3 < |[x]] £ 2
O 0 < |[x]l €2 [as|x]|=0 forallx]

O -2<[x] <2 [as|x|<al -asx<a]

Sol.9 (D)

FUNCTIONS MATHEMATICS (FRESHER)
Letx =1 + f, I Ointeger, f O fractional part
(ihe.0=sf<1)

|[x]-2x| =4
0 [[I+f]-2(I+f)] =4
0 [I-2I-2f| =4
0 [T + 2f| =4,

1
which is only possible if, (f =5 0r 0]

1
If f_f
0 1+1] =4
O I+1=%4
1
So, I=3,—5andf=§
If f=0,
Then [I| = 4

I=x4andf=0
Thus number of solutions are

7 9| . .
x = 114, 5775 i-e. 4 solutions.

Sol.10 (D)
O -2<x<3 Here,
[by definition of greatest integral function].
Hence, domain g (x) O [-2, 3[ or [-2, 3). f(x) = 1 (sin"'x + tan-!x) + 1 7
n (x +1) +
(x+1)

(D)
Given that [1 + sinx] + [1-cosx] = sinx = g(x) + h(x)
O 1+ [sinx] + 1 + [-cosx] = sinx where, domain of g(x) 0 [-1, 1]
O 2+ [sinx] + [-cosx] = sinx 3
0 2+ [-cosx] = {sinx} 0 Maximum value of g(x) = g(1) = 2
Here, LHS is 1,2, or 3 but RHSU [0, 1)

3

O no solution.

and minimum value of g(x) = g(-1) = “2

Also, maximum value of h(x) occurs when (x

4
+ 1)+ x +1) is minimum atx = 1.

3
0 Range of f(x) O [_Z' 1}
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