JKSC : 2018 - 19 PAPER — 1 : FUNCTIONS : Ex 1.2 & 1.3

FUNCTIONS

Q SET - 1
01) iff(x)= ax+5 andf(l1) = 8, find a ans : 3
02) iff(x)= Ix-4 and f(2) = 10, find| ans : 7
03) iff(x)= 3x+a andf(l)= 7 ,find a and f(4) ans : 4,16
04) iff(x)= ax?2+bx+1 ,f(1)=15andf(-1) =3 .Findaandb ans : 8,6
05) iff(x)= ax?2+bx+2 ,f(1)=3andf(4) =42 .Findaandb ans : 3, -2
Q SET -2
01) if f(x) = x2-3x+5.Solve the equation f(x) = f(x +1) ans : 1
02) if f(x) = x2+5x-7.Solve the equation f(x) = f(x-1) ans : -2
03) if f(x) = x2-3x+ 4.Find the value of x satisfying f(x) = f(2x + 1) ans : 2/3,-1
04) if f(x) = x2-4x+ 11 .Solve the equation f(x) = f(3x - 1) ans : 1/2, 5/4
Q SET -3
01) f(x) = 2x; g(x) = 4x+1 . Find fog & gof ans @ 8x+ 2, 8x + 1
02) f(x) = 3x-1 ; g(x) = x2+ 1. Find fog & gof ans : 3x2+ 2, 9x2 - 6x + 2
03) f(x) = x-5; g(x) = x2-1. Find fog & gof ans : x2 -6, x2-10x + 24
04) f(x) = 8x3 ; g(x) = 3[x . Find fog & gof ans @ 8x, 2x
05) f(x) = 256x*; g(x) = ~Jx . Find fog & gof ans : 256 x2, 16x2
Q SET -4
01) if f(x) = 2x+3 ; x=#2/3 ; Showthat f(f(x)) = x ... fof is an identity function

3x -2
02) if f(x) = 2x+1 ; x=#2/5 ; Showthat (fof) (x) = x

5x -2
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03) if f(x) = 3x+4 and g(x)] = 7x+4 , Showthat : fog(x) = gof(x) = x
Sx -7 5x -3

04) if f(x) = 3x+2 and g(x) = x+2 ., Show that : fog(x) = gof(x)] = x
4x =1 4x -3

05) if f(x) = x+3 and g(x) = 3 +5x , Show that : fog(x) = gof(x) = x
4x - 5 4x =1

Q SET - 5 : Frfind the range of the function

o1) f(x) = 5-3 ; -5 < x <1 ans : Range of fis [-28, 2]
02) f(x) = 2x+6 ; -1 < x <5 ans : Range of fis [4,16]
03) f(x) = 3-4x ; -4 < x £ 2 ans : Range of fis [-5, 19]
04) f(x) = -2-7x ; =2 < x £ 4 ans : Range of fis [-30 ,12]
05) f(x) = 3x2+5 ; -3 < x < 4 ans : Range of fis [5, 53]
06) f(x) = 2x2-4 ; 1 < x £ 4 ans : Range of fis [-2 ,28]
07) f(x) = 1-4x2 ; -2 < x <02 ans : Range of fis [-15, 1]
08) f(x) = 7-2x2 ; 2 < x < 4 ans : Range of fis [-25 ,-1]
09) f(x) = 2-5x2 ; -1 < x < 3 ans : Range of fis [-43, 2]
10) f(x) = 9-2x2 ; -5 < x < 3 ans : Range of fis [-41, 9]
1) f(x) = x?2+4x+5 ,xeR ans : Range of fis [1, )
12) f(x) = x2-8x+10 ,xeR ans : Range of fis [-6, » )
13) f(x) = xZ2-6x+11 ,xeR ans : Range of fis [2, o)
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Q SET - 6 . Find the inverse of the function

01) f(x) = 2x+5 ans: f71(x) = 1 (x-5)
2
02) f(x) = 2x+5 ans: f71(x) = 3 (x-5)
3 2
03) f(x) = 3x-7 ans : f1(x) = 4 (x+7)
4 3
04) f(x) = 3x-4.Findfl(x) .Alsofindf 1(9) and f 1(-2)
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SOLUTION TO Q SET - 1

01) iff(x)= ax+5 andf(l) = 8, finda
SOLUTION : f(x) = ax+5
f(1) = 8
a(l)+5= 8
a = 3

02) iff(x)= Ix-4 andf(2) = 10, find|
SOLUTION : f(x) = Ix-4
f(2) = 10
1(2) -4 = 10
21 = 14 I =7

03) iff(x)= 3x+a andf(1)

7 . find a and f(4)

SOLUTION : f(x) = 3x+a
f(1y =7
3(1)+a=7
a = 4 f(x) = 3x+4
f(4) = 3(4)+4= 16
04) iff(x)= ax2+bx+1 ,f(1)=15and f(-1)=3 .Findaandb
SOLUTION : f(x) = ax?+ bx+ 1
f(1) = 15 f(-1) = 3
a(l)2+b(1)+1 = 15 al-1)2+b(-1)+1 = 3
a+ b = 14 a-b = 2
(m (2)
Solving (1) & (2) : a=8 & b = ¢
05) iff(x)= ax?2+bx+2 ,f(1)=3andf(4) =42 .Findaandb
SOLUTION : f(x) = ax?+ bx+ 2
f(1) =3 f(4) = 42
a(1)2+b(1)+2 = 3 16a +4b +2 = 42
a + b = 1 16a + 4b = 40
(1) 4a+b = 10 ... (2)
Solving (1) & (2) : a=3 & b = -2
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JKSC : 2018 - 19 PAPER - 1 :
SOLUTION TO Q SET -2
o1) if f(x) = - 3x + 5 .3Solve the equation f(x) = f(x+1)
SOLUTION : f(x) = f(x+1)
x+/{ -3(x + 1) +/§
x/f—z% =Xf+2x+1 A -3
0 = 2x-2
2x = 2 Loxoo =01
02) if f(x) = x2+5x-7.Solve the equation f(x) = f(x-1)
SOLUTION : f(x) = f(x-1)
2+5x—/7/ (x = 1)2+5(x - 1) —/{
W85 = ook x5
0 = -2x-4
2x = -4 X = -2
04) if f(x) = x2-3x+ 4.Find the value of x satisfying f(x) = f(2x + 1)
SOLUTION : f(x) = f(2x+ 1)
2_3x+ 4= (2x+1)2-3(2x+ 1)+ 4
x2 - 3x = 4x2+4x+ 1 -6x-3
x2 - 3x = 4x2-2x -2
3x2+x-2 =0
3x2+3x-2x-2 = 0
3x(x+ 1) -2(x+1) = 0
(3x = 2)(x + 1) =0 x = 2/3 -1
05) if f(x) = xZ-4x+11.Solve the equation f(x) = f(3x-1)
SOLUTION : f(x) = f(3x-1)
2 _4x + 11 = (Bx—-1)2-4(3x-1)+ 11
x2 — 4x = 9x2-6x+1-12x+ 4
x2 — 4x = - 18x + 5
8x2-14x+5 = 0
8x2 - 4x - 10x +5 = 0
4x(2x = 1) = 5(2x-1) =0
(2x = 1) (4x = 5) =0 =1/2,5/4
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SOLUTION TO Q SET -3

01) f(x) = 2x;
SOLUTION :

02) f(x) = 3x-1
SOLUTION :

03) f(x) = x-5;
SOLUTION :

04) f(x) = 8x3
SOLUTION :

glx) =

fog(x)

4x + 1

a(x)

fog(x)

a(x)

fog(x)

g(x)

fog(x)

Find fog & gof

f(g(x)) gof(x)
2g(x)
2(4x + 1)

8x + 2

= x2+ 1. Find fog & gof

flg(x)) gof(x)
3(g(x) -1

3(x2+1) -1

3x2+ 3 -1

3x2 + 2

x2 - 1. Find fog & gof

f(g(x)) gof(x)
(g(x) -5
x2-1-5

x2 - 6

3x2 + 2

Ix

flg(x))

Find fog & gof
gof(x)

8(g(x))®

8 [3\|7J3

8x

PAPER — 1 : FUNCTIONS

tEx 1.2 & 1.3

a(f(x))
4f(x) +1
4(2x) + 1

8x + 1

g(f(x))

(f(x))2 +1
(Bx = 1)2 + 1
9x2 — bx + 1 + 1

9x2 — 6x + 2

g(f(x))
(f(x))2 -1

(x —5)2 -1

x2 - 10x + 25 - 1

x2 - 10x + 24

a(f(x))

{ f(x)

S

2X
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05) f(x) = 256x4 g(x) = ~Jx . Find fog & gof

1]
Q
=

<

SOLUTION : fog(x) f(g(x)) gof(x)

= 256(g(x))*

= 256 [\]7]4

= 256 x2

1l
A

-
x

1]
YA
M‘
(6]
o~
x
N

I}
o~
x

N

SOLUTION TO Q SET - 4

01) if f(x) = 2x+3 ; x=#2/3 ; Showthat f(f(x)) = x ... fof is an identity function
3x -2

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

3f(x) - 2
2[2x+3] + 3
= 3x -2
3[2x+3| - 2
3x -2
4X + 6 + Ix — 6
= 3x -2

6Xx + 9 —bx + 4
3x -2

02) if f(x) = 2x+1 ; x=#2/5 ; Show that (fof) (x) = x
5x -2

SOLUTION : f(f(x)) 2f(x) + 1

5f(x) = 2
2[2x+1] + 1
= 5x -2
5(2x + 1 - 2
5x -2
4x + 2 + 5x - 2
= 5x -2

10x +5-10x + 4
5x -2

= 9X X = RHS

9
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04) if f(x) =
SOLUTION :
04) if f(x) =
SOLUTION :

3x + 4
Sx -7

fog(x)

3Xx + 2
4x -1

fog(x)

and

and

glx) = 7x+ 4 Show that :
5x -3

f(g(x))

3g(x) + 4

5g(x) -7

21x+ 12+ 20x-12

5x -3
35x + 20 - 35x + 21
5x -3
41X
41
X
glx) = x+2 Show that :
4x -3
flg(x))
3g(x) + 2
4g(x) =1

31 x+2 + 2
4x — 3

4Lx+2J —
4x -3

3x+ 6+8x-56

4x — 3
4x + 8 - 4x + 3
4x - 3

PAPER — 1 : FUNCTIONS : Ex 1.2 & 1.3

foglx) =

gof(x)

foglx) =

gof(x)

I
Q
=

b

I}

N

—
w
x
+
N

—
+
N

S5x -7
513x+4| - 3
S5x -7
21x + 28 + 20x — 28
= S5x -7

15x + 20 — 15x + 21
S5x -7

a(f(x))

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

[3x+2] + 2
= 4x — 1
4[3x+2] ~ 3
4x — 1
3x +2+8x -2
= 4x — 1

12x + 8 = 12x + 3
4x — 1

= 11x
11
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05) if f(x) = x+3 and g(x) = 3+5x , Showthat : fog(x) = gof(x) = x
4x - 5 4x =1
SOLUTION :
fog(x) = f(g(x)) gof(x) = g(f(x))
= 9(x) +3 = 3+5(f(x)
4g(x) - 5 4f(x) -1

3+5x| + 3 3 + 5 x+3
= 4% = 1 = 4x - 5

4L3+5xJ _ 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

SOLUTION TO Q -SET 5

01) f(x) = 5x-3 ; -5 < x < 02) f(x) = 2x+ 6 -1 < x <5
SOLUTION : -5 < X < 1 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 =2 -8+3 14-2 > -2-7x =2 -28-2
19 > f(x) > -5 12 = f(x) > -30
Range of fis [-5, 19] Range of fis [-30 ,12]
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05) f(x) = 3x2+5 ; -3
SOLUTION : -3
0
0
0+5
5

Range of fis

07) f(x) = 1-4x2 ; -2
SOLUTION : -2
0
0
0
0+1
1

Range of fis

09) f(x) = 2-5%x2 ; -1
SOLUTION : -1
0
0
0
0+2
2

Range of fis

IA

IA

IA

IA

<

IA

IA

IA

v

[\

>

IA

IA

IA

v

v

v

< x £ 4
X <
x2 <

3x2 <
3x2+5 <
f(x) <
[5. 53]

< x £ 2
X <
x2 <
4x2 <

—4x2 >

1 - 4x2 >

f(x) >
[-15,

< x £ 3
X <
x2 <
5x2 <

_5x2 >

2-5x2 >

f(x) >
[-43 , 2]

16

48

48 + 5

53

45

45

—45 + 2

— 43

- 10 -

08)
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flx) = 2x2-4 ; 1 < x < 4
SOLUTION : 1 < X < 4
1 < x2 < 16

2-4 < 2x2-4 < 32-4
-2 < f(x) < 28
Range of fis [-2 ,28]
flx) =7-2x2 ; 2 < x < 4
SOLUTION : 2 < X < 4
4 < x2 < 16

-8 > - 2x2 > -32
7-8 > 7-2x2 > 7-32
-1 > f(x) = -25
Range of fis [-25 ,-1]
flx) = 9-2x2 ; -5 < x < 3
SOLUTION : -5 < X < 3

o
Vv
|
N
x
N
Vv

- 50

9 _2x2 > 9-50

(@]
+
O
\Y

9 > f(x)

\%2

— 4]

Range of fis [-41, 9]
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11) f(x) = 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+ 1> 1
flx) = 1
12) f(x) = x2-8x+10 ,xeR
SOLUTION :
flx) = x2-8x+10
= x2-8x+16+10-16
= (x-4)2 - 6
Now ; (x — 4)2 > 0
(x—4)2-6> -6
flx) > -6
13) f(x) = xZ2-6x+11 ,xeR
SOLUTION :
f(x) = x2-6éx+ 11
= X2 _6x+9+11-9
= (x-23)2 + 2
Now ; (x - 3)2 > 0

(x-3)2+2> 2

-11 -

Range of fis

Range of fis

Range of fis

PAPER — 1 : FUNCTIONS : Ex 1.2 & 1.3

[T, )

(6, )

[2, )
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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-9) y-5= 2x y+7 = 3x
2 3 4
F1x) = 1(x-5) x = 3(y-19) x =4 (y-7)
2 2 3
f1(x) = 3 (x-5) f1(x) = 4 (x-7)
2 3
04) f(x) = 3x-4.Findf!l(x) .Also findf1(9) and f 1(-2)
y = 3x-4
y+4 = 3x
x = 1ly + 4)
3
lx) = 1(x + 4)
3
)= 1(9+4) =18 & 1(-2) = 1(-2+4) =2
3 3 3 3

-12 -





