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Class 10th Chapter 04
Subject Mathematics Board Punjab
CHAPTER 04: Functions and Graphs
EXERCISE 4.1
Question 1

Given f(x) = 2x + 5and g(x) = 3x — 2:
(i) Find f(x) + g(x)
fx)+gx)=2x+5)+ (Bx—2)
= 2x- 3xX T 2 =5x 3
(ii) Find f(x) — g(x)
f(x)—g(x) = (2x+5)— (Bx—2)
=2x+5—-3x+2=-—X+7
Question 2
Given f(x) =x+ 2 and g(x) = 2x + 4:
(i) Find f(x) - g(x)
flx)-g(x) = (x+2)(2x + 4)
=2x*+4x+4x+8=2x*+8x+8
(ii) Find g(x) - f(x)
gx) - fx)=2x+4)(x+2)=2x>+8x+8

(iii) Find P
f(x) R i o
g0 2x+4 2x+2) 2
(iv) Find )
X 2x+4 2(x+2
90) _2xka 2xkd)
f(x) x+2 x+2
Question 3

Find (a) (f ° g)(x), (b) (g ° /) (%), (¢) (f » ) (%), (d) (g ° g)(x) for each part:
() f(x) =2x + 3, g(x) = x°

e @) =f(g9x)=fx%=2x3+3
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e« ) (geNH) =g(f(x) = gx +3) = (2x+3)3
e @OUeN@W=FfF®)=f2x+3)=2(2x+3)+3=4x+6+3=4x+9

e M@eg =g(gx) =g =x*)3>=x°

(i) f(x) =2 (x # 0), g(x) = 222 — 1

e @ o) =f(9()=rf2x*-1) =
- B (eNW=g(f@®)=9g(3)= (ﬁ) () 1=5-1

c @UNE=ff@)=f()=2=2-
c @9 =g(g(x)=gCx*-1) = 2<2x -1)?-1

=2(4x* —4x*+1)—-1=8x*—-8x2+2-1=8x*-8x*+1
(i) f(x) =2x—-1,9g(x) = i

« @ g)(x)—f(g(x)) fE)=2(3)-1=x+1-1=x
e B (Go N =g(f(x) =glex—1) =FDH 2 _

. (c)(fof)(x)=f(f(x))=f(2x—1)=2(2x—1)—1=4x—2—1=4x—3

+1 x+3
-t =  x+3

+ D@oPW=g(g@)=g(*) ==z =22

Question 4
Find k such that (f o g)(x) = (g ° f)(x), where f(x) = 3x + 2 and g(x) = 6x — k.

1. Calculate (f o g)(x):

(feog)x)=f(6x—k)=3(6x—k)+2=18x — 3k + 2

2. Calculate (g o f)(x):

(gef)X)=9gBx+2)=60Bx+2)—k=18x+ 12—k

3. Set them equal:

18x — 3k +2=18x + 12—k
—3k+2=12—k
—2k=10=k=-5

Question 5
Given f(x) =3x + 2 and g(x) = 2x + 3:
(i) Find g(f(4))
fA=34)+2=14
9g(f(®)=g9(14)=2(14)+3=28+3=31
(ii) Find £(f(3))

f3)=3B3)+2=11
f(f3®) =f(11)=3(11)+2=33+2=35
(iii) Find f(g(-2))
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g(=2)=2(-2)+3=—-4+3=-1
flg(=2))=f(-1)=3(-D+2=-3+2=-1
Question 6
Find f~1(x) for each:
@A) fx)=2x-3
Lety =2x—3=2x=y+3=x=2"

f1(x) =

2
(i) f(x) =4x3 -1

Lety=4x3—1=>4x3=y+1=>x3=yT+1=>x=3/yT+1

1/3

160 = (*3)
(i) f(X) =Vx—1, x>1

Lety=Vx—1=y?’=x—-1=>x=y2+1
flx)=x*+1 (x=>0)

. +1 2
) f() =1, x#;
x+1
Lety =52
yBx—-2)=x+1=3xy—-2y=x+1
2y +1
3xy—x=2y+1=>x(3y—1)=2y+1:;>x:3y_1
2x+1 1
-1 _ -
00 =51 (x¢3>
Question 7

Given f(x) = 4x + 2 and g(x) = 6x — 18:
(i) Find f~1(x) and g~ 1(x)

.« Forflx)y=dxr+2=x=22=f1x)="2

. Forg(x):y=6x—18:x=%18=>g‘1(x)=%
(ii) Find x if f~1(x) = g7 1(x)
x—2 x+18
4 6

Multiply both sides by 12:
3(x —2) =2(x + 18)
3x —6=2x+ 36
3x—2x=36+6 >x =42

Question 8
Verify that f(f~1(x)) = f1(f(x)) = x:
HDfx)=x-6
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e Findflx):y=x—-6=x=y+6=f1x)=x+6
e fF'@)=fx+6)=(x+6)—6=x
() = f1(x — 6) = (x — 6) + 6 = x (Verified)

(i) f(x) =7x— 4
. Findf‘l(x):y=7x—4=>x_y—+4=>f 1():’%’4
e f@)=f () =7(2) —4=x+4-4=x
FHF@) = £ (7x — 4) = T2 = T = x (Verified)

7
Gii) £(x) =7~

¢ Findf_l(x)i}’=x—_3=>4y=x—3:>x=4y+3=>f—1(x):4x+3
e FUFI@) = flax+3) =S B

4

FUf) = £~ (T) = 4(7) +3=x—3+3 = x (Verified)

W) f@) =22, x#-2

y Findf—l(x);y=i—:ﬁy(x+2)=x—4ﬁxy+2y=x—4

2y +4

xy—x=-2y—-4=>x(y-1)=-Qy+4)=>x= 1=

2x + 4

=

1 2x+4 %—4 (2x+4)—4(1—x) 6x
. FUFr@)=F () == =Z=x
1

— +2 (2x+4)+2(1-x) 6

_ 2(§__4)+4 _ 2(x—4)+4(x+2) _ 6x .
@) =r" (x+2) 1_&%‘;) = G — 6 —* (Verified)

Question 9

Without finding f~1(x), find the domain and range of f~1(x).(Rule: Domain(f ~1) = Range(f)
and Range(f 1) = Domain(f))

G) f(x) = 12x — 3

e Domainof f = R, Rangeof f = R
e Domainof f7' =R
e Rangeof f71=

(i) f(x) = %x +8

e Domainof f = R, Rangeof f = R
e Domainof f7! =R
e Rangeof f71=R

(iii) f(x) = 1% x# -1
e Domainof f = R\ {—1}
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e Rangeof f =R\ {1}
e Domainof f7! =R\ {1}
e Rangeof f71 =R\ {-1}

V) f(x)=Vvx—-2, x=>2

e Domain of f = [2, 00)

e Rangeof f = [0, )

e Domain of f~1 = [0, )
e Rangeof f71 =[2, )

Question 10
Given f(x) = x? + 9 and g(x) = x + 21. Find the values of a such that f(a) = g(a):
f@)=a?+9
gla) =a+21
Set them equal:
a’+9=a+21
al—-a—-12=0
Factorize:
(a—4)(a+3)=0
a=4 or a=-3
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EXERCISE 4.2
XERCISE %9 Absolute Value Graphs & Number Lines—'
(i)  fo)=]x-2| (i) fo)=3k+3[-4 |(i) flx)=5

A

5
44
3
2

(v) fx)=2x+4|-3
3f‘f(X)

Vi) f)=2px+1|-6
A7

i 2 3
Number Line Solutions
(1) |x-2|=6 @) [2x+1|=7
<& @ @ < L 2 L 2 >
-4 8 —4 3
(iii) |4x-9|=3 (iv) |7-2x]=1
<€ © & P <€ o6 »
1.5 3 3 4
(v) [5x+8|<3 (vi) |4x-12|<0
— ) ' < @ '
-2.2 -1 3
(vii) [3-4x]>0 (viii) 1—2|1.5x—5| >-3
0.75 2 4.67
(ix) [3x-2|<12 x) |1-2x|>5
« & B—» <& O O »
-3.33 4.67 -2 3
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Question 2: Solve Equations and Express on Number Line
@|x—-2]=6

e Step 1: Set up two equations:

x—2=6 or x—2=-6

e Step 2: Solve for x:

xX=6+4+2=8 or x=—6+2=-4

e Solution Set: {—4,8}
o Number Line Representation: Closed/solid dots placed specifically at —4 and 8.

(i) [2x+1| =7

e Step 1: Set up two equations:

2x+1=7 or 2x+1=-7

e Step 2: Solve for x:

2x=6=>x=3
2x =—-8=>x=—4

e Solution Set: {—4,3}
e Number Line Representation: Solid dots at —4 and 3.

(iii) [4x — 9| = 3

e Step 1: Set up two equations:

4x—-9=3 or 4x—9=-3

e Step 2: Solve for x:

4x =12 =>x =3

6 3
Ix=6=>x=—=

==15
4 2

e Solution Set: {1.5,3}
e Number Line Representation: Solid dots at 1.5 and 3.

(iv) |7 —2x| =1

e Step 1: Set up two equations:

7 2 ong 7SS = — 1

e Step 2: Solve for x:

—2x=—-6=>x=3
—200p=0=8-eg="4

e Solution Set: {3,4}
e Number Line Representation: Solid dots at 3 and 4.

Question 3: Solve Inequalities and Express on Number Line
(i) |5x+8| <3

o Step 1: Rewrite without absolute value:

—3<5x+8<3
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e Step 2: Subtract 8 from all parts:

—3-8<5x<3-8
—-11<5x< -5

e Step 3: Divide by 5:

11

?st—l = =22<x<-1

e Solution Interval: [—2.2, —1]
e Number Line Representation: Solid segment spanning between —2.2 and —1 with solid
dots at both endpoints.

(i) [4x — 12| < 0

e Step 1: Since absolute value is always non-negative (|a| = 0), |4x — 12| can only equal
0:

4x —12=0=4x=12=>x =3

e Solution Set: {3}
o Number Line Representation: A single solid dot at 3.

(iii) |3 — 4x| > 0

e Step 1: Absolute value is strictly positive for all real numbers except when the expression
equals zero:

3
3—4x¢0ﬁ4x¢3=x¢z=0.75

e Solution Set: (—0,0.75) U (0.75,) or R \ {0.75}
e Number Line Representation: The entire number line shaded with an open circle at
0.75.

ﬁﬂ1—2Ex—ﬂ>—3

o Step 1: Isolate the absolute value expression:

2|3 5| s’ —ali
7%

N
ZX

o Step 2: Divide by —2 (flip the inequality sign):

<2

3 5
5%

o Step 3: Rewrite as a compound inequality:

3
—2<Ex—5<2

e Step 4: Add 5 to all parts:

3I<=x<7
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Step 5: Multiply by g:

14
2<x<? = 2<x<4.67

Solution Interval: (2, %)

Number Line Representation: Open region shaded between 2 and 13—4 (approx. 4.67)

with open circles at both endpoints.

V) 3x—2| <12

Step 1: Rewrite without absolute value:

—12<3x-2<12

Step 2: Add 2 to all parts:

-10<3x <14
e Step 3: Divide by 3:
10 14
—?st? = —333<x<4.67
e Solution Interval: [—13—0,13—4]

Number Line Representation: A solid segment shaded between —3.33 and 4.67 with
solid dots at both endpoints.

(vi) |1 —2x|>5

Step 1: Set up two separate inequalities:

1—2x>5 or 1—2x< -5

Step 2: Solve each inequality:

o 1—-2x>5=-2x>4=>x< -2
o 1—-2x<-5=2>-2x<-6=>x>3

Solution Interval: (—o0, —2) U (3, )
Number Line Representation: Two rays: one going left from —2 (with an open circle at
—2) and one going right from 3 (with an open circle at 3).
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Exercise 4.3
Question 1
Problem: A function B(t) = 5000 + 200t represents the total balance (in rupees) after t
months. What will be the balance after 6 months?
Step-by-step Solution:

1. Given function:

B(t) = 5000 + 200t

2. Given time: t = 6 months
3. Substitute t = 6 into the function:

B(6) = 5000 + 200(6)
B(6) = 5000+ 1200

B(6) = 6200
Answer: The balance after 6 months will be Rs. 6,200.
Question 2
Problem: A function f(k) = 150 + 20k represents the total fare (in rupees) for k kilometres.
How much will the fare be for a 12 kilometres ride?
Step-by-step Solution:

1. Given function:

f(k) = 150 + 20k

2. Given distance: k = 12 km
3. Substitute k = 12 into the function:

f(12) =150+ 20(12)
f(12) =150 + 240
f(12) =390
Answer: The fare for a 12 km ride will be Rs. 390.
Question 3
Problem: The cost of manufacturing fancy sofa set would be fixed charges Rs. 5500 which is
modeled as f(n) = 5500n, where n is the number of sofa sets. Find the cost of 50 sofa sets.
Step-by-step Solution:

1. Given function:

f(n) = 5500n

2. Given number of sofa sets: n = 50
3. Substitute n = 50 into the function:

f(50) = 5500(50)
f(50) = 275000
Answer: The cost of 50 sofa sets will be Rs. 275,000.
Question 4
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) d ) ) . .
Problem: A function T(d) = <5 represents the time T in hours to travel a distance d kilometres.

How long will it take to travel 180 km?
Step-by-step Solution:

1. Given function:

d

2. Given distance: d = 180 km
3. Substitute d = 180 into the function:

180
T(180) = —
(180) 0
T(180) =3
Answer: [t will take 3 hours to travel 180 km.

Question 5

Problem: A company charges Rs. 100 for an encoding work. In addition, the company charges
Rs. 5 per page of printed output. The model of function f(x) = 100 + 5x, where x represents
the number of pages printed out. How much will company charge for 55 page encoding and
printing work?

Step-by-step Solution:

1. Given function:

f(x) =100 + 5x

2. Given number of pages: x = 55
3. Substitute x = 55 into the function:

f(55) =100 + 5(55)
f(55) =100 + 275
f(55) =375
Answer: The company will charge Rs. 375.
Question 6
Problem: A chemical reaction is stable at 37°C. The process must be stopped if the temperature
deviates by more than 2.5°C. The condition is modeled as: |T — 37°| > 2.5°, T be the
temperature. For what temperature values must the process be stopped?
Step-by-step Solution:

1. Given inequality:

|T — 37| > 2.5
2. Apply absolute value property: [u| >a = u >aoru < —a
o Casel:
T—37>25
T>37+25
T > 39.5°C
o Case?2:
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T—-37<-25
T<37-25
T <34.5°C

Answer: The process must be stopped if the temperature is below 34.5°C or above 39.5°C (T <
34.5°CorT > 39.5°C).
Question 7
Problem: A factory produces metal rods that must be 2.5 metres long, with a tolerance of
10.04 metres. An absolute value inequality models this: |x — 2.5] < 0.04. What is the range of
acceptable lengths?
Step-by-step Solution:

1. Given inequality:

|x — 2.5 < 0.04

2. Apply absolute value property: [u| <a= -a<u<a

—0.04 <x-2.5<0.04

3. Add 2.5 to all parts:

—0.04+25<x<0.04+25
246 <x < 2.54

Answer: The range of acceptable lengths is from 2.46 metres to 2.54 metres (2.46 m < x <
2.54 m).
Question 8
Problem: A machine part must be aligned so that its centre is exactly at 0. If it shifts more than
0.1 mm, the part is rejected. The model is given by |x| > 0.1. What positions of the centre cause
rejection?
Step-by-step Solution:

1. Given inequality:

|x| > 0.1

2. Apply absolute value property: |u| >a =u>aoru< —a

x>01 or x<-0.1
Answer: The part will be rejected if its centre shifts to positions less than —0.1 mm or greater
than 0.1 mm (x < —0.1 mm or x > 0.1 mm).
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REVIEW EXERCISE 4
Question 1: Multiple Choice Questions

OHIff(x) = ?, then what is the value of f(3)?

e Solution Steps: Substitute x = 3into the function:
53)—-6 15—-6 9
f@=——F—="35"=3

=3

53)—-6 15-6 9
B =—=="3 =39
e Options: (a) —1\quad (b) 3\quad (c) 9\quad (d) 15
e Correct Answer: (b) 3
(ii) A function ffrom Xto Yis represented by:
o Solution Steps: By definition, a function mapping from set Xto set Yis denoted as f: X —
Y.
e Options: (a) f: XY\quad (b) f:Y —= X\quad (¢) f: X — Y\quad (d) f :é
e Correct Answer: (¢) f: X =Y
(iii) (fog)(x) =
« Solution Steps: By definition of composite functions, (fog)(x) = f(g(x)).
- Options: (a) (f + g)(x)\quad (b) (f — g)(x)\quad (¢) f(g(x))\quad (d) £ (x) + g(x)
o Correct Answer: (c) f(g(x))
(V) Iff(x) =2x+3,9(x) = x+ 1, then f(x) + g(x) =
e Solution Steps: Add the two functions:

fX)+gx)=2x+3)+(x+1)=2x+x+3+1=3x+4

fX)+gx)=Cx+3)+(x+1)=2x+x+3+1=3x+4

« Options: (a) 3x\quad (b) 3x + 4\quad (c) 4\quad (d) 2x% + 3
e Correct Answer: (b) 3x + 4

W If f(x) =5x + 2, h(x) = 2x — 2, then f(x) — h(x) =

o Solution Steps: Subtract h(x)from f(x):

f(x)—h(x)=0GBx+2)—(2x—2)=5x+2—-2x+2=3x+4

f(xX)—h(x)=0GBx+2)—2x—2)=5x+2—-2x+2=3x+4

« Options: (a) 3x\quad (b) 5x2 — 4\quad (c) 3x + 4\quad (d) —3x — 4
e Correct Answer: (¢) 3x + 4

i) If f(x) =3x+ 1, g(x) = 2x, then g(x) X f(x) =

e Solution Steps: Multiply the functions:

gx) X f(x) =2x(Bx + 1) = 6x2 + 2x
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gx) x f(x) =2x(Bx + 1) = 6x2 + 2x

o Options: (a) 6x + 2x\quad (b) 5x? + 1\quad (c) x + 1\quad (d) 6x? + 2x
o Correct Answer: (d) 6x2 + 2x

(VD) If £ () = x? — 4, g(x) = x +2,x # —2, then L5 =

e Solution Steps: Factorize the numerator using the difference of squares:

fO) x*—4 (x—-2)(x+2)
gix)  x+2 x4+ 2 B

x — 2 (forx # —2)

fx) x*—4 (x—2)(x+2)
glx)  x+2 x+ 2

=x—2 (forx #—-2)

«  Options: (a) —\quad (b) —\quad (c) x + 2\quad (d) x — 2

e Correct Answer: (d) x — 2

(viii) What is the shape of the graph of an absolute value function?

o Solution Steps: The graph of an absolute value function f(x) = |x|forms a V-shape.
e Options: (a) U-shaped \quad (b) V-shaped \quad (c) L-shaped \quad (d) M-shaped
e Correct Answer: (b) V-shaped

(ix) If a graph represents a function, then every vertical line must intersect it at:

e Solution Steps: By the Vertical Line Test, a graph represents a function if any vertical
line intersects it at most once (i.e., exactly 1point).

e Options: (a) 4points \quad (b) 3points \quad (c) Zpoints \quad (d) 1point

e Correct Answer: (d) 1point

x) If f(x) = x3, then f(—2) =

e Solution Steps: Substitute x = —2:

fD=(2°=-8
f(-=(-2>=-8

e Options: (a) —8\quad (b) 8\quad (c¢) 4\quad (d) —6
e Correct Answer: (a) —8

Question 2
Given: f(x) = 25 —x?and g(x) =5 + x
(i) Find (f + g)(x)

e Stepl: (f +g)(x) = f(x) + g(x) = (25 —x*) + (5 + x)
e Step 2: Combine like terms:

(f+9)(x) =—x*+x+30

(f+9)(x) =—x*+x+30
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(ii) Find (f — g)(x)

e Stepl: (f—g)xX)=f(x)—g(x)=R25-x*)—(5+x)=25—-x*—-5—x
o Step 2: Simplify:

(f—g)(x)=—x%—x+20

(f —9)(x) = —x* —x+20
(iii) Find (f - g)(x)

o Step 1: (f - g)(x) = f(x) - g(x) = (25 —x*)(5 + x)
e Step 2: Expand the product:

(f - 9)(x) = 25(5) + 25x — 5x% — x3 = 125 + 25x — 5x2? — x3

(f - 9)(x) = 25(5) + 25x — 5x% — x3 = 125 + 25x — 5x? — x3

o Step 3: Rearrange in standard descending order:

(f - 9)(x) = —x3 = 5x% + 25x + 125

(f - 9)(x) = —x3 — 5x2 + 25x + 125
. .o (%)
(iv) Find =l

. @ _ 25—x?
Step 1: Ee . o

o Step 2: Factorize the numerator:

G5-x)(5+x)

T =5 — x (for x # —5)
G-x)G+x)

- =5—x (forx #—5)

(v) Find f(7)

o Stepl: f(7) =25— (7)2 =25—49 = —24

(vi) Find g(—8)

e Stepl:g(—8)=5+(-8)=5-8=-3

Question 3
Given: f(x) = x3and g(x) = 14 + 2x
(i) Find (fog)(x)

o Step 1: (fog)(x) = f(g(x)) = fF(14 + 2x) = (14 + 2x)®

(ii) Find (gof)(x)

o Step 1: (gof)(x) = g(f(x)) = g(x*) = 14 + 2x°

(iii) Find (fof)(x)

o Step I: (fof)(x) = f(f(x) = f(x®) = (x*)* = «°

(iv) Find (gog)(x)
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e Step 1: (gog)(x) = g(g(x)) =g(14 +2x) =14+ 2(14 + 2x)
e Step 2: Simplify:

14 + 28 + 4x = 42 + 4x

14 4+ 28 + 4x = 42 + 4x
Question 4: Find f~1(x), if
(i) f(x) =9x -1

e Step 1: Let y = 9x — 1. Interchange xand y: x = 9y — 1.
e Step2: Solvefory:9y=x+1:>y:%.
e Answer: f1(x) = al

9
(i) f(x) = ==, x # 1

5
y-1
+Xx

. StepZ:Solvefory:y—l=§=>y=§+1=—.

X

o Stepl:Lety= % Interchange xand y: x =

e Answer: f71(x) = xxi

(iii) f(x) =vx —5,x =5

e Step 1: Let y = Vx — 5. Interchange xand y: x = /y — 5.
o Step 2: Square both sides: x? =y —5 =y = x? + 5.
e Answer: f1(x)=x%2+5 (x=>0)

(iv) f ) ===
3-y

e Stepl:Lety= 3_Tx Interchange xand y: x = -
e Step 2: Solvefory:2x =3 —y =y =3 — 2x.

e Answer: f71(x) =3 —2x

Question 5: Plot graph for the following absolute valued functions:

(i) f(x) = 7|x]|

o Steps:

1. Determine the vertex at (0,0).

2. Calculate coordinates for points such as (—1,7), (1,7), (—2,14), and (2,14).

3. Draw two rays starting from (0,0)passing through these points to form a steep V-
shaped graph.

(i) f(x) = |x+6|—2

e Steps:

1. Find the vertex by setting x + 6 = 0 = x = —6, yielding f(—6) = —2. The
vertex is (—6,—2).

2. Calculate points around the vertex: (—8,0), (—7,—1), (—5,—1), and (—4,0).

3. Plot the vertex and points, then sketch the upward-opening V-shape.
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Question 6: Solve and express the solution on number line:
(i) |3x—2] =1

e Step 1: Split into two equations:

3x—2=1or3x—2=-1

3x—2=1 or 3x—2=-1

e Step 2: Solve:

Bor =J =757 = 1l

3x=3=>x=1

3 - 1 - =
— = —
X X
1
3x — I > X = —
3
o SOlutiOIl Set: {—; ) 1}(Repl esented Wlth SOlid dOtS at _;and 101’1 the numbel Zlne)

(i) |6x + 1] = 9

e Step 1: Split into two equations:

6x+1=9o0r6x+1=-9

6x+1=9 or 6x+1=-9

e Step 2: Solve:

6 8
= = = —
X X

6 8
— — = —
X X 3

5
6x=—10:>x=—§

6x =—-10=>x=—=
X x 3

e Solution Set: {— g, g}(Represented with solid dots at — -gand gon the number line).

Question 7: Solve and express the solution on number line:

(i)|7—2x] <1
e Step 1: Rewrite as a compound inequality:
-1<7-2x<1
-1<7-2x<1
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e Step 2: Subtract 7from all parts:

—8<-2x< -6

—-8<-2x< -6

e Step 3: Divide by —2and reverse the inequality signs:

4>x=23=3<x<4

4>x=>23=>3<x<4

o Solution Interval: [3,4](Shaded segment between 3and 4with solid endpoints).

(i) |6x + 18| < 24

e Step 1: Rewrite as:

—24<6x+18<24

—24<6x+18 < 24

e Step 2: Subtract 18:

—42<6x<6

—42<6x<6

e Step 3: Divide by 6:

—7<x<1

-7<x<1

o Solution Interval: [—7,1](Shaded segment between —7and 1with solid endpoints).

Question 8: Given that f(x) = 3x + 7, find:
(i) f (%)

e Stepl:Lety=3x+7=>x=3y+7.
e Step 2: Solve for y: 3y=x—7=>y:%7.
x=7

e Answer: f71(x) = -

(ii) the value of xfor which f(x) = f~(x)

o Step 1: Set them equal:

Datiary
L

Ix 47 ==
xTi=T3

o Step 2: Multiply by 3:

Ox+21=x-—-7
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x+21=x-—-7

e Step 3: Solve for x:

28
8x=—28=>x=—§=—3.5

28
8x=—28=>x=—§=—3.5

Question 9

o Step 1: Set profit P(x) = Oto find the break-even point:

100x — 10,000 =0

100x — 10,000 =0

e Step 2: Solve for x:

100x = 10,000 = x = 100

100x = 10,000 = x = 100

o Answer: 100 items must be sold.

Question 10

o Step 1: Use the given discount function D(p) = 0.85pwith original price p = 2,000.
e Step 2: Calculate:

D(2000) = 0.85(2000) = 1700

D(2000) = 0.85(2000) = 1700

¢ Answer: Rs. 1,700

Question 11

e Step 1: Substitute actual position x = 100into the accuracy range inequality:

100 —7r |< 6

|100—7| < 6

o Step 2: Rewrite as a compound inequality:

—-6<100—7r<6

—-6<100—r<6

e Step 3: Subtract 100:

—106 < —r < -94

—106 < —r < —-94

e Step 4: Multiply by —1and reverse inequality signs:
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94 <r <106

94 <r <106

o Answer: The range of acceptable reported locations is 94 < r < 106metres.
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