taleemzone.com

Class 10th Math - Exercise 4.1

EXERCISE 2N H
L_ S

If fix)=2x+ 5, g (x)=3x -2, then find
i fx)+gx) (i)  fx)-gx)
If f(x)=x+2, g{x)=2x + 4, then find
i) feew () e @ Gy LD gy W

. : 2(x) Jtx)
For the functions fand g, find
(a) (fog)(x) (b) (gof )x) (c) (fof Nx) (d) (gog)ix)
Where,
(i) f)=2c+3 ; g)=» (ii) f(x]=% x#0:g(x) =2x"—1
(i) f0)=20-1 : gv) =22
Find the value of k, such that ( fog) (x) = (gof ) (x), where f(x) = 3x + 2,
ox)=ox—k
Given that f{x) = 3x + 2 and g(x) = 2x + 3. Find
(O WAC))) (i) f(f3) (i) f(g(-2)
Find f~'(x) in each of the following;
(i) f(x)=2x-3 (i)  flx)=4x" -1
(i)  fl)=Jx-1Lx=1(v) flx)= w3 X 2

3x-2 3
The functions / and g are defined such that f{x) = 4x+ 2 and g(x) = 6x — 18.
(i)  Find f~'(x) and g~'(x). (i) Find xif f~(x) =g '(x).
Verify that f( f7'(x)) = /~'( f(x)) =x
(i)  flx)=x-6 (i) flx)=Tx—4
(i)  flx)= 2 (iv) f{.l’)—x+2.l¢ 2
Without finding £~ (x), find domain and range of £ (x):
(i) flx)y=12x-3 (i)  flx)= %x +8
(i) ()= ﬁ x# -l (iv)  f)=x-2, x22

Given that f(x) =x" + 9 and g(x) = x + 21. Find the values of a such that:
fla)=gla)

EXERCISE 4.1 - FUNCTIONS AND COMPOSITIONS

Complete Step-by-Step Solutions

Given: f(x) =2x+5, g(x) =3x—2

Question 1: Addition and Subtraction of Functions

(i) f(x) + g(x)

Step 1: Add the functions

fl@)+g(x) =2z +5)+ 3z —2)

Step 2: Combine like terms

taleemzone.com



taleemzone.com Class 10th Math - Exercise 4.1

=br+3

Answer: 5x + 3
(i) f(x) —g(x)

Step 1: Subtract the functions

f(@) —g(x) = (22 +5) — 3z —2)

Step 2: Combine like terms

=2r+5—-3x4+2=—x+7
Answer: —x + 7
Question 2: Multiplication and Division of Functions
Given: f(x) =x+2, g(x) =2x+4
(1) fx)g(x)

Step 1: Multiply the functions

f(@)g(x) = (x +2)(2z +4)

Step 2: Expand

=222 44+ 4 +8=222+8x +8

Answer: 222 + 8z + 8
(i) g(x)f(x)

Step 1: Multiplication is commutative

Answer: 2z2 + 8z + 8
(iii) 0]

Step 1: Divide the functions

fle)  z+42
glr) 2z +4
Step 2: Factor denominator
T+ 2
C2(x+2)
Step 3: Cancel (z +2), z # —2
2
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1
2
Answer: 1,z #+ —2
iv) X
(iv) ey
Step 1: Divide the functions
glz) 22+4
fl@) — z+2
Step 2: Factor numerator
2z +2)
o +2
Step 3: Cancel (z +2), v # —2
=2

Answer: 2, x #+ —2
Question 3: Composition of Functions
(i) f(x) = 2x + 3, g(x) =x3

(a) (feg)(x) = flg(x))

Step 1: Substitute g(x) into f(x)

Answer: 223 +3
(b) (gef)(x) = g(f(x))
Step 1: Substitute f(x) into g(x)
9(f(@)) = g(2x +3) = (20 + 3)°
Answer: (2z + 3)3
(c) (Fof)(x) = f(f(x))

Step 1: Substitute f(x) into itself

f(f(x)=f2x+3)=22x+3)+3=4dx+6+3=4c+9

Answer: 4z +9

(d) (g°8)(x) = g(g(x))
Step 1: Substitute g(x) into itself
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Answer: z°

(i) fx) =2, g(x) = 2x*—1
(a) (fog)(x)
Step 1: f(g(x)) = f(22% —1) = 55
Answer: 52—, 202 — 140
(b) (g H)x)
Step L: g(f(2)) =g (2) =2(2)" -1

Answer: 5 —1, 2 #0
(c) (Fof)(x)
Step 1: f(f()) = [ (2) = % =2 =2

Answer: z, x £ 0
(d) (gog)(x)
Step 1: g(g(z)) = g(222 —1) = 2222 —1)2 -1

=204zt —42? +1)—1=82*—8z2 +2 -1
Answer: 8% — 822 +1

(i) f(x) =2x—1, g(x) ==

(a) (fog)(x)
Step 1+ f(g(a)) = £ (52) = 2 (251) — 1

=rx+1—1==z

Answer: ¢
(b) (gof)(x)

Step 1: g(f(x)) = g(2v — 1) = B = 2 —

Answer: ¢
(c) (fef)(x)

Step 1: f(f(z)) = f(2z —1) = 2(20 — 1) — 1
=4r—2—1=4x—3

Answer: 4 — 3

4
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a:+;+2 z+3

2 4

Answer:
Question 4: Find k such that (fog)(x) = (gof)(x)
Given: f(x) = 3x+ 2, g(x) =6x—k
Step 1: Find f(g(x))
flg(x)) = f(6x — k) =3(6x —k)+2 =18z —3k + 2
Step 2: Find g(f(x))
g(f(x) =9Bx+2)=6(3x+2)—k=18z+ 12—k
Step 3: Set equal
18 —3k+2=18z+12—k-3k+2=12— k—2k =10k = -5
Answer: k= -5
Question 5: Function Evaluation
Given: f(x) =3x+2, g(x) =2x+3

(i) g(f(4))
Step 1: Find f(4)

Step 2: Find g(14)

g(14) = 2(14) + 3 = 31
Answer: 31
(ii) £(£(3))
Step 1: Find f(3)

Step 2: Find f(11)

f(11) =3(11) +2=35
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Answer: 35
(iii) f(g(—2))
Step 1: Find g(—2)

Step 2: Find f(—1)

Answer: -1

Question 6: Find Inverse Functions
(i) f(x) =2x—3
Step 1: Replace f(x) with y
y=2xr—3
Step 2: Solve for x

3
y+3:2xm:%

Step 3: Replace y with x

) =11

Answer: f71(z) = 212
(i) f(x) = 4x3-1
Step 1: y =42% — 1

Step 2: Solve for z

+1 y+1
Y+ x3x 7 \/ 1
Answer: f1(z) = ¢/ Lf

(iii) f(x) =vx—1,x>1
Step 1: y =+vVzx —1

Step 2: Solve for z

V=rx—lr=9y>+1

Step 3: Domain of f~! = Range of f = [0, 00)
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Answer: flz)=2?+1,2>0

(iv) £(x) = g5 x#2

T 3x—27 3

Step 1: y =

x+1
3z—2

Step 2: Solve for z

2y+1

yBr—2) =2+ 13zy—2y=a+ 13zy—x =2y + lz(By — 1) =2y + la = v
Yy —

Answer: f~1(z) = giﬂ@" + %

Question 7: Inverse Functions
Given: f(x) =4x + 2, g(x) = 6x — 18
(i) Find f1(x) and g 1(x)
For f(x) =4z + 2:

-2 7 2
y:4x+2y—2:4xx:y7f’1(x) z
4 4
For g(z) = 6x — 18:
18 1
y = 62 — 18y + 18 = 6ax = y+6 g l(z) = f”g 8
(ii) Find x if f1(x) =g 1(x)
Step 1: Set equal
rx—2 x+18
4 6

Step 2: Cross multiply

6(r —2) =4(z + 18)6x — 12 = 4z + 722z = 84x = 42
Answer: z =42
Question 8: Verify f(f1(x)) =f1(f(x)) = x
(i) f(x) = x— 6

Step 1: Find f~*(z)

y=z—-6—=>x=y+6— f(z)=x+6

Step 2: f(f Y(z))=f(x+6)=(z+6)—6=21
Step 3: f1(f(z)=f(x—6)=(z—6)+6=2x
Verified

(ii) f(x) =7x—4
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Step 1: f(z) = £
Step 2: f(f Mz))=f(Z)=7(Z)—d=a+4—d=u
Step 3: [~ (f(x)) = /7 (Te —4) = Tt = Tr — g
Verified
(iii) f(x) =232

Step 1: f!(z) =4z +3
Step 2: f(f'(z)) = f(4z +3) = =2 =z
Step 3: f(f(x) = f 1 (52) =4(2)+3=0—-3+3=2
Verified

(iv) f(x) =373, x#—2

T x+20

Step 1: Find f~*(z)

r—4
T+ 2

—4—2 2 4 2 4
yx+2)=x—4dyr+2y =z —4dyr —x =—4—2yx(y—1) = -4 —2yzx = 1y: 1y+ f(x)= s
Yy— -y

y= 1—2x

Step 2: f(f !(z)) = f (2L

20ty 20+4—4+dx
=, = = — 8 =g

L 5=

s 2 B 6
Verified

Question 9: Domain and Range of Inverse

Without finding inverse:

Property: Domain of f~! = Range of f
Range of f~! = Domain of f

(i) f(x) =12x—3
Step 1: Domain of f = (—o0,00)
Step 2: Range of f = (—o0,00)
Answer: Domain of f~1: (—o0,0), Range of f~!: (—oc0,00)

(i) f(x) =2x+8
Step 1: Domain of f = (—o0,00)
Step 2: Range of f = (—o0,00)
Answer: Domain of f~1: (—o0,00), Range of f~1: (—00,00)

Summary Table

1(1) S5r + 3
1(ii) —x+7
2(i) 222 4+ 8z + 8
2(ii) 22% 4+ 8z + 8
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2

3(i)(a) 2% +3

3(i)(b) (2 + 3)3

3(i)(c) dr+9

3Ei))((d )) 1‘92

3(ii)(a |

3(ii) (b) g

3(ii)(c) x

3(ii)(d) 8rt — 822 +1
3(iii)(a) x

3(iii) (b) x

3(ii) (c) dz —3

3 0 =

5(i) 31

5(ii) 35

5(ii) -1

6(i) 13

6(ii) ¢ xTH

6(iii) 2?4+ 1

6(iv) gif}

0 e
851%—(iv) gll Veriﬁtne?d " .
9(i omain: R, Range:
9(ii) Domain: R, Ranie: R

EXERCISE 4.1 - FUNCTIONS AND COMPOSITIONS (Continued)
Question 9 (Continued): Domain and Range of Inverse
(iii) f(x) =735, x#—1
Step 1: Domain of f: z # —1 — (—o0,—1) U (—1,00)
Step 2: Find Range of f
T )

= 1+my(1+x):ifl/Jrny:Iy:I*ﬂﬂy:I(l*y)x:lfy

Y

Step 3: For z to be defined, y # 1
e Rangeof fry#1 — (—o0,1) U (1,00)

Step 4: Domain of f~! = Range of f = (—o0,1) U (1,00)
Step 5: Range of f~! = Domain of f = (—o0,—1) U (-1, 00)
Answer: Domain of f~1: (—o0o,1) U (1,00)
Range of f1: (=00, —1) U (—1,00)
(iv) f(x) =vx—2,x>2
Step 1: Domain of f: [2,00)
9
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Step 2: Range of f: Since z > 2, 2 —22> 0, s0 f(z) >0
« Range: [0, c0)

Step 3: Domain of f~! = Range of f = [0, 00)
Step 4: Range of f~! = Domain of f = [2,c0)

Answer: Domain of f~1: [0, c0)
Range of f~1: [2,00)

Question 10: Find values of a such that f(a) = g(a)

Given: f(x) =x2+9, g(x) =x + 21
Step 1: Set f(a) = g(a)

a?+9=a+21
Step 2: Rearrange
a®>—a+9—-21=0a2—-a—12=0
Step 3: Factor

(a—4)(a+3)=0

Step 4: Solve

a =4ora = —3
Answer: a =4 or a =—3
Summary Table (Continued)
9(iii) Domain: (—oo,1) U (1,00), Range: (—oo, —1) U (—1, 00)
9(iv) Domain: [0, c0), Range: [2,00)

10 a=4ora=-3

Key Concepts Summary
1. Domain and Range of Inverse Function
« Domain of f~! = Range of f
« Range of f~! = Domain of f
2. Composition of Functions
» (feog)(x) = flg(z))
e Domain of composition: z in domain of g and g(z) in domain of f
3. Inverse Function Properties
o SN @) = (f@) =2

¢ A function must be one-to-one to have an inverse

10
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