Q SET - 1

01) iff(x)= Ix-4 and f(2) = 10, find|

02) ifg(x) = 10-2px andg(-1)=4.Findp

03) ifh(x) = px+qg ,h(0)=-3 andh(3)=6.Findp and g

04) if f(x) = x2+mx+n . f(0) =6 and f(3) =9 . Find mand n
05) ifg(x) = ax2+bx+1 ,g(l)=15andg(-1)=3 .Findaandb

Q SET -2

01) if f(x) = x2-3x+5.Solve the equation f(x) = f(x + 1)
02) if f(x) = x2+ 5x-7.Solve the equation f(x) = f(x-1)
03) if f(x) = x2+ 4x+ 5.Solve the equation f(x+1) = f(x + 2)
04) if f(x) = x2+ 3x-2.Solve the equation f(x) = f(2x + 1)
05) if f(x) = x2-4x+11.Solve the equation f(x) = f(3x-1)
Q SET -3
01) if f(x) = 3x+2 ; x=3/4 ; Showthat f(f(x)) = x
4x - 3
02) if f(x) = 4x+3 ; x=2/3 ; Showthat f(f(x)) = x
6x — 4
03) if y="f(x) = 5x-1 ; x=5/7 ; Showthat f(y) = x
7x =5
04) if f(x) = 3x+4 and g(x) = 7x+4 , Showthat : fog(x)
Sx -7 5x -3
05) if f(x) = x+3 and g(x) = 3 +5x , Show that : fog(x)
4x - 5 4x -1
06) if f(x) = x+1 and g(x) = 2x+3 , findfog and gof

X -1 3x -2

FUNCTIONS

ans : 1 =7
ans:p =-3
ans:p = 3,9 = -3
ans:m =-2,n = 6

ans: a=8, b = 6

ans : x =1

ans : x =-2

-7/2

ans © X

ans : x =-4/3 , -1

ans : x =1/2, 5/4

gof(x) =

x

= gof(x) = x

(MARCH - 2016)



Q SET -4

01) f(x) = x2+ 6 ; g(x) = x-4 . Find fog & gof ans : x2-8x+22; x2+2
02) f(x) = 3x-1 ; g(x) = x2+1. Find fog & gof ans : 3x2+ 2 ;9x2 - 6x + 2 (MAR - 2013)
03) f(x) = x-5; g(x) = x2-1 Find fog & gof ans : 3x2+ 2, x2-10x + 24 (MAR - 2014)
04) f(x) = 2x+1; g(x) = 3x2-x+ 4 Find fog & gof ans : 6x2-2x+ 9, 12x2+ 10x + 6
05) f(x) = x:; g(x) = xZ+ 1. Find gof(x) . Also find value of x for which g(x) = f(4)

(JAN - 2013) ans : x+1,+£1
06) f(x) = 8x3 ; g(x) = 3\]_x Find fog & gof ans : 8x, 2x
07) f(x) = 256x*; g(x) = \]_x Find fog & gof ans : 256x2, 16x2
08) f(x) = log [ﬁ] Show that @ f [x+y] = f(x) + fly) (JAN - 2016)

1 —x 1 +xy

Q SET - B : Find the range of the function
01) f(x) = 5x-3 ; =5 < x £ ans : Range of fis [-28, 2]
02) f(x) = 2x+6 ; -1 < x £ ans : Range of fis [4,16]
03) f(x) = 3-4x ; -4 < x £ ans : Range of fis [-5, 19]
04) f(x) = -2-7x ; =2 < x £ ans : Range of fis [-30 ,12]
05) f(x) = 3x2+5 ; -3 < x < ans : Range of fis [5, 53]
06) f(x) = 2x2-4 ; 1 < x £ ans : Range of fis [-2 ,28]
07) f(x) = 1-4x2 -2 < x < ans : Range of fis [-15, 1]
08) f(x) = 7 -2x2 2 < x < ans : Range of fis [-25 ,-1]



09) f(x) = 2-5x2 ; -1 < x < 3 Also find x for which f(x) = f(x + 1) (JAN - 2015)
ans : Range of fis [-43,2] , x=-1/2
10) f(x) = 9-2x2 ; -2 < x < 1 Also find x for which f(x + 1) = f(x + 2) (JAN - 201¢)
ans : Range of fis [1,9], x =-3/2
11) f(x) = 9-2x2 ; -5 < x < 3 (MAR - 2014) ans : Range of fis [-41, 9]

12) Findrange of the f(x) =7 -8x2 , -4 < x < 2. Also find x for which f(x) = f(-1) (JAN - 2014)
ans : Range of fis [-121,7], x =+

13) f(x) = x2+4x+5 ,xeR ans : Range of fis [1, o)

14) f(x) = x2-8x+10 ,xeR ans : Range of fis [-6, « )

15) f(x) = 4x2-4x+7 ,xeR ans : Range of fis [6, « )

16) Find range of the f(x) x2 - 4x +7 ,x e R. Also find f(-1) + f(1-x) (JAN -2017)

ans : Range of fis [3, o ), x2+2x + 16

Q SET - 6 : find the inverse of the function

01) f(x) = 2x+5 ans: f7l(x) = 1 (x-5)
2

02) f(x) = 2x+5 ans: f1(x) = 3 (x-5)
3 2

03) f(x) = 3x-7 ans: 71 (x) = 4 (x+7)
4 3

04) Find range of the function fog™!(x) where f(x) = 3 + 4x2 and g(x) =x + 2 (JAN - 2014)

ans : Range of fog™1(x) is [3, »)

05) Find the inverse function f~! of the function f: R>R given by f(x) =x+2.
3 5.

Also find (f~1of) (2x - 3) (JAN - 2017)



SOLUTION TO O SET

- 1

01) iff(x)= Ix-4 and f(2) = 10, find|
SOLUTION : f(x) = Ix-4
f(2) = 10
(2) -4 = 10
21 = 14 =
02) ifg(x) = 10-2px andg(-1)=4.Findp
SOLUTION : g(x) = 10 - 2px
g(-1)= 4
10 -2p(-1) = 4
10+ 2p = 4
2p = -6
03) ifh(x) = px+qg ,h(0)=-3 andh(3)=6.
SOLUTION : h(x) = px+q
h{(0) = -3
p(0)+a = -3
q = -3 —>

04) iff(x)= x2+mx+n ,f0)=6andf(3)=9

SOLUTION : flx) = xZ+mx+n
f(0) = 6
02+m(0)+n = 6
n= 6 —1»
05) ifg(x) = ax2+bx+1 ,g(l)=15andg(-1
SOLUTION : g(x) = ax?+bx+1
g(1) = 15
a(1)2+b(1)+1 = 15
a + b = 14
()
Solving (1) & (2) : a=8

Find p and g

h(3) = 6
P(3) + g
3p + ¢
3p -3

I}
O o~ o~ o~

3p =

. Find m and n

f(3) =29
32+ m(3) +n = 9
9 +3m +n = 9
3m +6 =0
3m = -6
) =3 .Findaandb
g(-1) =3
a(-1)2+b(-1)+1 =
a - b =
& b = 6



SOLUTION TO  QQ SET -2

01) if f(x) = x2-3x+5.Solve the equation f(x) = f(x+ 1)

SOLUTION : f(x) = f(x+1)

x2—3x+/5/= (x +1)2-3(x+ 1) +/{
o3 = Lo g3

0 = 2x-2
2x = 2 Loxo=01
02) if f(x) = x2+ 5x-7.Solve the equation f(x) = f(x-1)
SOLUTION : f(x) = f(x-1)

x2+5x—/7/= (x = 1)2+5(x-1) —/7/
v 5% = oox+1 85

0 = -2x-4
2x = -4 X = =2
03) if f(x) = x2+ 4x+ 5.Solve the equation f(x+ 1) = f(x + 2)
SOLUTION : fix+1) = f(x+2)
(x+ 12+ 4(x+1)+5 = ((x+2)2+4(x +2) +8
)ﬂ/+2x+]+4/{+4/ = x/+4f{+%+4x+8
2x+1 = 4x+8
-2x =7
04) if f(x) = x2+ 3x-2.Solve the equation f(x) = f(2x + 1)
SOLUTION : f(x) = f(2x + 1)
x2+3x-2'= (2x+1)2+3(2x+1) -2
x2 + 3x = 4x2+4x+ 1+ 6x+3
x2 + 3x = 4x2+ 10x + 4
3x2+7x+4 =0

3x2+3x+4x+4 = 0

3x(x + 1) + 4(x+ 1)

1]
o

1]
o

(3x + 4)(x + 1) X = —-4/3

;=1



05) if f(x) = x2-4x+ 11.Solve the equation f(x) = f(3x-1)

SOLUTION : f(x) = f(3x-1)
X2 —4x+ 11 = (Bx—=1)2-4(3x=1) + 11
x2 — 4x = 9xZ_éx+1-12x+ 4
x2 — 4x = 9x2_-18x+5

8x2-14x+5 = 0

8x2-4x - 10x +5 =0

1]
o

4x(2x = 1) = 5(2x - 1)

(2x = 1) (4x = 5)

1]
(@]

o x=1/2,5/4

SOLUTION TOQQQ SET - 3

01) if f(x) = 3x+2 ; x=#34 ; Showthat f(f(x)) = x
4x - 3

SOLUTION : f(f(x)) 3f(x) + 2

4f(x) - 3

3{3x+2\ + 2

4x =3

4(3x+2] - 3
4x—3J

9x + 6 + 8x — 6
= 4x — 3
12x + 8 — 12x + 9
4x - 3

02) if f(x) = 4x+3 ; x=#2/3 ; Showthat f(f(x)) = x
6x — 4

SOLUTION : f(f(x)) 4f(x) + 3

6f(x) — 4

4[4x+3] + 3
= 6xX — 4

6[4x+3J - 4
6x — 4

24x + 12 + 18x - 12

= 6X — 4
24x + 18 — 24x + 16
4x — 3



03)

04)

if y=1f(x)

SOLUTION

if f(x) =

SOLUTION :

= 5x -1

7X =5

f(y)

3x + 4
S5x -7

fog(x)

and

X #

g(x)

flg

34x
34

517

Sy -1
7y = 5

5{5x—1] -

/x -5

7(5x-1) - 5
7x -5

25x -5 -7x+ 5
/x -5

35x — 7 -35x + 25
4x - 3

/X + 4
5x -3

(x))

3g(x) + 4
5g(x) -7

il

/7x+ 4] + 4
5x -3

il

7x+4J _ 7
5x -3

21x+ 12 +20x - 12

5x - 3

35x + 20 - 35x + 21

5x -3

Show that :

RHS

1]
>
1]

Show that f(y) = x

fog(x)

gof(x)

gof(x) = x

= g(f(x))

= 7f(x) +4
5f(x) -3

7|13x+4| + 4
S5x -7

513x+4| - 3
S5x -7

21x + 28 + 20x — 28

S5x -7

15x + 20 — 15x + 21

S5x -7



05) if f(x) = x+3 and g(x) = 3 +5x , Show that : fog(x) = gof(x) = x

4x - 5 4x =1
SOLUTION :
fog(x) = f(g(x)) gof(x) = g(f(x))
4g(x) - 5 4f(x) -1
3+5x| + 3 3 + 5 x+3
= 4x — 1 = 4x - 5
4L3+5x]—5 4 x+3) - 1
4x - 1 4x =5
3+5x +12x -3 12x = 15+ 5x + 15
= 4x — 1 = 4x - 5
12 +20x - 20x + 5 4x + 12 —4x + 5
5x -3 4x - 5
= 17X = 17x%
17 17
= X = X
06) if f(x) = x+1 and g(x) = 2x+3 , findfog and gof (MARCH - 201¢)
X =1 3x -2
SOLUTION :
fog = f{g(x)) gof(x) = g(f(x))
= g(x) +1 = 2f(x) +3
g(x) -1 3f(x) -2

{2x+3] + 1 2[x+1] +
3x -2 X =1
£2x+3]— ] 3[x+1J—
3x -2 X =1

2x + 3+ 3x - 2 2x + 2+ 3x -3
= 3x — 2 = X =1
2x + 3 -3x + 2 3x +3-2x+ 2
3x -2 X =1
= S5x + 1 = S5x -1
5-x X+ 5



SOLUTION TO QO SET -4

01) f(x) =
SOLUTION :
02) f(x) =
SOLUTION :
03) f(x) =
SOLUTION :
04) f(x) =
SOLUTION :

X2 + 6

fog(x)

3x -1

fog(x)

x-5,; g(x)

fog(x)

2x + 1

fog(x)

g(x)

g(x)

= x-4 . Find
flg(x))

gx)2 + 6

(x - 4)2+ 6
x2-8x+ 16+ 6

X2 — 8x + 22

= x2+ 1. Find
f(g(x))

3(g(x) =1
3(x2+ 1) = 1
3x2+ 3 -1

3x2 + 2

fog & gof

gof(x)

fog & gof

gof(x)

x2 - 1. Find fog & gof

flg(x))
(9(x) =5

x2-1-5

= 3x2-x+ 4.

flg(x))

2g(x) + 1
2(3x2 = x + 4) + 1
6x2 - 2x + 8 + 1

6x2 - 2x + 9

Find

gof(x)

fog & gof

gof(x)

(MARCH - 2013)

g(f(x))
(F(x))2 +1
(3x = 1)2+ 1

Ox2 —6x + 1 + 1

9x2 — 6x + 2

(MARCH - 2014)

g(f(x))

(f(x))2 -1

(x = 5)2 -1

x2 - 10x + 25 -1

x2 - 10x + 24

alf(x))

3(F(x))2 = f(x) + 4

3(2x + 1)2 - (2x+ 1) + 4
3(4x2 + 4x + 1) =2x -1+ 4
12x2 + 12x + 3 - 2x + 3

12x2 + 10x + 6



05) f(x) = +x: g(x) = xZ+ 1. Find gof(x) . Also find value of x for which g(x) = f(4)

SOLUTION : gof(x) = g(f(x)) a(x) = f(4) (JAN - 2013)
= (f(x))2 +1 x2+1 = 4
= (Vx)2 +1 x2+1 =2
= x+1 x2 =1 x= %1
06) f(x) = 8x3 ; g(x) = 3\]_x . Find fog & gof
SOLUTION : fog(x) = f(g(x)) gof(x) = g(f(x))
= 8(g(x))? = 3| f(x)
= 8 [3\]7]3 = 3| 8x3
= 8x = 2X
07) f(x) = 256x*; g(x) = Jx . Find fog & gof
SOLUTION : fog(x) = f(g(x)) gof(x) = (f(x))
= 256(g(x))* = Jfx
= 256 [\]7]4 = J256x*
= 256 x?2 = 16x2
08) f(x) = log |1 +x . Show that : f [ x+y = f(x) + f(y) (JAN - 201¢)
T -x 1 + xy
SOLUTION LHS = f [ x+ y
1 —xy
+ xX+y
= _rxy
— X —+ y
+ Xy
T+xy+x+y
_ A xy _ Iog1+xy+x+y
1 +Xxy-x-y T+xy—-x-y
1+ xy

- 10 -



RHS = f(x) + f(y)
= log [1+x + log [1+y
1 -Xx 1-vy
= log [1+x1+y]
T-x1-y

= log |1 +y+Xx+Xxy
1 —y—-Xx+Xxy LHS

= RHS
SOLUTION TOCQ-SETS
01) f(x) = 5x-3 ; -5 < x <01 02) f(x) = 2x+6 ; -1 < x <5
SOLUTION : -5 < X < SOLUTION : -1 < X < 5
-25 < 5x < 5 -2 < 2X < 10
-25-3 < 5x-3 < 5-3 -2+6 < 2x+6 < 10+ 6
-28 < f(x) < 2 4 < f(x) < 16
Range of fis [-28, 2] Range of fis [4,16]
03) f(x) = 3-4x ; -4 < x < 2 04) f(x) = -2-7x ; -2 < x < 4
SOLUTION : -4 < X < 2 SOLUTION : -2 < X < 4
16 > —4x > -8 14 > -7X > -28
16+3 > 3-4x > -8+3 14-2 > -2-7x > -28-2
19 > fx) = -5 12 > f(x) >  -30
Range of fis [-5, 19] Range of fis [-30 ,12]
05) f(x) = 3x2+5 ; -3 < x < 4 06) f(x) = 2x2-4 ; 1 < x < 4
SOLUTION : -3 < X < 4 SOLUTION : 1 < X < 4
0 < x2 < 16 1 < x2 < 16
0 < 3x2 < 48 2 < 2x2 < 32
0+5 < 3x2+5 < 48+ 5 2-4 < 2x2-4 < 32-4
5 < f(x) < 53 -2 < f(x) < 28
Range of fis [5, 53] Range of fis [-2 ,28]

-11 -



07) f(x) = 1-4x2 ; -2 < x < 2 08) f(x) = 7-2x2 ; 2 < x < 4
SOLUTION : -2 < X < 2 SOLUTION : 2 < X < 4
0 < x2 < 4 4 < x2 < 16
0 < 4x2 < 16 8 < 2x2 < 32
0 > -4x?2 > -16 -8 > -2x2 > -32
0+1 > 1 -4x2 > 16+ 1 7-8 > 7-2x2 > 7-32
1 > f(x) > -15 -1 > f(x) > -25
Range of fis [-15, 1] Range of fis [-25 ,-1]

09) f(x) = 2-5x2 ; -1 < x < 3 10) f(x) = 9-2x2 ; -2 < x < 1
Also find x for which f(x) = f(x + 1) Also find x for which f(x + 1) = f(x + 2)
(JAN - 2015) (JAN - 2016)

SOLUTION : -1 < X < 3 SOLUTION : -2 < X < 1
0 < x2 < 9 0 < x2 < 4
0 < 5x2 < 45 0 < 2x2 < 8
0 > -5x2 > -45 0 > -2x2 > -8
0+2 > 2-5x2 > —45+2 0+9 > 9-2x2 > 9-8
2 > f(x) > - 43 9 > f(x) > 1
Range of fis [-43, 2] Range of fis [1, 9]
PART -1l Solving PART - Il Solving
f(x) = f(x+1) flx +1) = f(x +2)
2-5x2 = 2-5(x+1)2 9 -2(x+1)2 = 9 -2(x+2)2
-5x2 = -5(x+1)2 - 2(x+1)? = - 2(x +2)?
x2 = (x+1)2 (x +1)2 = (x +2)2
x2 = X2+ 2x+ 1 X2 + 2x + 1 = x2+4x+ 4
0 = 2x + 1 2x + 1 = 4x + 4
X = -1/2 -3 = 2x
X = -3/2

-12 -



11) f(x) = 9-2x2 ; -5 < x < 3

(MAR - 2014)

SOLUTION : -5 < X < 3
0 < x2 < 25
0 < 2x2 < 50
0 > — 2x2 > - 50

0+9 > 9-2x2 > 9-50

9 > f(x) > 4]

Range of fis [-41, 9]

12) Find range of the f(x) =7 -8x2 , -4 < x

IA

2 . Also find x for which f(x) = f(-1)

(JAN - 2014)

IA
x

IN
N

SOLUTION : PART - | -4

0 < 8x2 < 128

0 > -8x2 > -128
0+7 =2 7-8x2 > 7-128
7 > f(x) > =121
Range of fis [-121, 7]
PART -1l Solving
f(x) = f(-1)
7-8x2 = 7-8(-1)2
7-8x2 = -1
8 = 8x2
x2 = 1 X = +1

-13 -



13)

14)

16)

flx) = x2+4x+5 ,xeR

SOLUTION :
f(x) = x2+ 4x+5
= X2+ 4x+ 4+ 1
= (x+2)2+1
Now ; (x+2)2 >0
(x +2)2+ 12 1
flx) > 1
f(x) = x2-8x+10 ,xeR
SOLUTION :
f(x) = x2-8x+10
= x?2-8x+16+10-16
= (x-4)2 - 6
Now ; (x — 4)2 > 0
(x —4)2-6= -6
flx) = -6

Range of fis [-6, )

Range of fis

[T, o)

f(x) = 4x2-4x+7 ,xeR
SOLUTION :
f(x) = 4x2-4x+7

= 4x?2 - 4x+ 1+ 6

= (2x-1)2 + ¢
Now ; (2x —1)2 > 0
(2x - 1)2+6 > 6
flx) = 6

Range of fis [6, wo )

Find range of the f(x) = x2 - 4x+ 7 , x € R. Also find f(-1) + f(1-x) (JAN -2017)

SOLUTION :
f(x) = x2-4x+7

X2 —Ax +4+7 -4

(x-2)2+3
Now ; (x-2)2 > 0
(x-2)2+3> 3

f(x) = 3 Range : [3, o)

- 14 -

F(=1) + f(1-x)
((—1)2-4(1)+7) + ((1-x)2 - 4(1-x) + 7)
1+4+7+[l —2x+x2—4+4x+ﬂ

X2+ 2x + 16



Q SET -6 . Find the inverse of the function

01) f(x) = 2x+5 02) f(x) = 2x+5 03) f(x) = 3x-7
3 4
y = 2x+5
y = 2x+5 y = 3x-7
y—-5 = 2x 3 4
x =1 (y-25) y-5= 2x y+7 = 3x
2 3 4
LX) = 1(x - 5) x = 3(y-9) x =4 (y-7)
2 2 3
f7lix) = 3 (x-5) f(x) = (x-7)

w|s~

04) Find range of the function fog™!(x) where f(x) = 3 + 4x2 and g(x) = x + 2 (JAN - 2014)

SOLUTION :

glx) = x+2 f(x) = 3+ 4x2

y = x+2 fog7lix) = flg7'(x)

X = y-2 = 3+ 4 g 1(x)2

g '(x)=x-2 = 3+ 4(x - 2)2

Now ;

(x - 2)2 > 0
4(x - 2)2 > 0
4(x-2)?2+3 = 3
fog™!(x) > 3

Range of fog™!(x) is [3, »)

- 15 -



05)

Find the inverse function f~! of the function f: R>R given by f(x) =

Also find (f~1of)(2x - 3)

SOLUTION :
STEP 1
fx) = x + 2
3 5
y = x + 2
3 5
x =y -2
3 5
x = 3[y - 2J
5
f=1(x) = 3[x - ;;J
5
STEP 2
fix) = x + 2
3 5

f(2x - 3)= 2x-3 + 2
3 5
=2 -1+ 2
3 5
= -3
3 5

Now
(f~Tof) (2x - 3)

=1 (f(2x - 3))

I
-

i

o R
[

o |w

N

I}
N
x

|
w

(JAN - 2017)





