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Funetions and Grajifs
41|

1. I[ff(x)=2x+5, g(x)=3x—2, then find
1) S +gk) i)  fx)—gx)

=)

Solution
(i) flz)+g(z) (i) f(z) —g(z)
f(@)+g(z) =22 +5)+ (3z — 2) f(x) —g(x) = (22 +5) — (32 — 2)
=2x+3x+5—-2 =2r+5—-3x+2
= 5z + 3. =—x+7.

2. Iff(x)=x+2, g(x)=2x+4, then find
O fx)ek) (i)  gx) f(x)

aipy S0 Gy &%

“3 f g e (R - E e G A (i SO Sk | g(x) f(x)
Solution
flx)-g(x) = (x+2)(2x +4) ‘
=222 +4x +4x + 8 g(ﬂ?)'f(37):f<$)'g(33)=2$2+8x+8.
=22 4+ 8z +8.
f(a) 9(@)
(iii) (@) (iv) 7
flz) z+2 r+2 M_QI_+4_2(T}))_
glz)  2=+47 2z+2) 2 flz)  z+2 s+2
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For the functions fand g, find

@  (fog)x) (b) (gof)(x)

Where,

) f)=2x+3 ; gx)=x
x+1

(i) fx)=2x-1 ; g(x)=7
Solution

86

S\t

() (fof )x)

ALY

d  (gog)x)

(i) fO)=2.x%0;g(0) = 26" -1

(i) flz)=22+3; g(x)=2"
(a) (fog)(x) (b) (gof)(z)
(fog)(z) = f(g(z)) (gof)(z) = g(f(x))
= '/'(;173) = g(2z + 3)
= 2(z®) +3 = (2z +3)%.
= Dt L8]
(c) (fof)(z) (d) (gog)(z)
(fof)(z) = f(f(z)) (gog)(x) = g(g(x))
= f(2x +3) = g(a?)
=2(2x+3) +3 = (2%)3
=4z +6+3 =z
=4x +9.
(i) f(z)=%, z#0; g(z) =22 -1
(a) (fog)(x) (b) (g0f)(x)
(fog)(z) = f(g(x)) (gof)(z) = g(f(x))
— / 72 — ] 2
f(2.~;. 4 = 9(;)
T2 1 :2(2)2_1
 ([7
8
=— 1.
Y 1
(c) (fof)(z) (d) (g09)(x)
(fof)(x) = f(f(x)) (90g)(x) = g(g(x))
- f(:)) =g(2e* - 1)
9 o =9(2% - 1) -1
=3 =24z - 42? +1) -1
= Il =8t - 82 +1
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(i) f@)=2x-1 ; g)="-

+1

(b) (gof)(x)

4. Find the value of %, such that ( fog) (x) = (gof ) (x), where f(x) = 3x + 2,

gx)y=6x—-*k
Solution

f(g(x)) =3(6x — k) + 2 =18z — 3k

(gof)(z) = g(f(x)) =6(3x+2) —k =18z + 12

(fog)(z) =
Equating,
18z =3k +2=18x+ 12—k
—3k+2=12—-k
—2k =10
k = —5.
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5. Given that f(x) = 3x + 2 and g(x) = 2x + 3. Find
CYR-(GAC)) i) f(f3) (i) f(8(-2))

Solution

(i) 9(f(4))

6. Find f~!(x) in each of the following:
(1) fx)=2x-3 () fx)y=4x -1

; x+1 2
(i)  f)=vx-Lx>1(v) fx)=—— x==
| 3x-2"" 3
Solution
() f(x) =2x—3 (i) f(x) = 4x3 — 1
—y_+3 3_y+1
__1 2 y+3 g _T
f ()’)=z x:3’y7+1
o) ===
2 ) =
O
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(i) f@&) =ve=1, 2>1

(iv) f@)=gts, o#3

T+ 1

vy = "I".)_ . yBx —2)=x+1

=gl yr =2y =z +1

Thus, Jyr—x =2y +1
- 9 z(By —1)=2y+1
fi@)=a*+1, z20. 41
Bi= _3y 1

Thus,
fﬁl(x):zth x;&l}
7. The functions fand g are defined such that f(x) = 4x+ 2 and g(x) = 6x — 18.
(i)  Find f'(x) and g'(x). (i)  Findxif f'(x)=g"'(x).
Solution

(i) Find f~'(z) and ¢~ (2).

flz)=4x+2

y=4x +2
dr =9y —2
_y=2

g(x) =6x — 18
y = 6x — 18
6x =y + 18
y+ 18
5

(i) Find z if f~'(z)=g""(2).

r—2 x+18

4 6
6(x —2) =4(x + 18)
6r — 12 =4x + 72
6x —4x =72+ 12

2r = 84
=42,
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Verify that f(f /() =/~ (f(x)) =x
(i) fO)=Tx—4

8.
i) fx)=x-6
x-3 ;
(i)  f(x) e (iv)  f)= L x#E2
Solution
() =6 (i) f@) =Tz —
fYz)=z+6. o
fﬁl(:lr) = JTF 1.
f(F =) =fz+6)=(z+6)—6=uz,
fHf@)=fz—6)=(x—6)+6=uz. FOFY ))—,f("’fj‘; (If{)__l_
FYf(x) = F 1Tz — 4) 7”774 A
(i) f@) = (v) f@) =373, 2# -2
Hx) = 4z + 3.
P s e =24 o
4z +3—3 l—a
fE @) = flaa+39) = =" =g, yors 2y
r—3 R P 2+ 7"‘_J,* -
@) = (=) = 4(- : ) +3=1. @) === %'T’H-Z =z,
o z—4
@) =175 =
9, Without finding f~'(x), find domain and range of £~ (x)
: . 1
(1) f(x)=12x-3 i) f)= Eer 8
(iii) fx)=——, x%-1 (iv) f(x)=+x-2,x=2
(ii) Domain = (o0, ¢) ; Range = (— o0, 00)

Solution

(i) Domain = (—oo, ) ; Range = (—oo, )

(iii) Domain = (—oo, 1) W (1, o) ; Range = (—o0, —1) U (-1, o)
Domain = [0, e¢) ; Range = [2, o)

(iv)
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10.  Given that f(x) =x* + 9 and g(x) = x + 21. Find the values of a such that:
f(@=gla)

Solution
fla) = g(a)
a*+9=a+21
a—a—12=0
(@ —4)(a + 3) =0.

Thus,

a=4 or a=-3.
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| EXERCISE 2% l
1. Plot graph for the following absolute valued functions:
i)  f&x)=|x-2 (i)  flx)=3|x+3|-4
(i) f(x) =5[] (av)  fO)=k+2[+3
v)  fO)=2lx+4[=3 vi)  f)=2Kk+1[-6
Solution
(i) (ii)
.H.},.- IL}
10 10
X N (" / X
S -10 5 0 5 10 o -10 0 S5\/O 5 0
10 =10
v ) L 4 Yy

(iii) £V (iv) £y
6 20
15
: 10
- 5

'

T 20-15-10 -5 O] 5 10 15

v

-

(Vl) 4,

1

-
> -

v

-10 N0 5 10 ” ~10 i\g/ 5 10
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2. Solve and express the solution on number line:
(i) x—=2/=6 (i) |[2x+1|=7 (i) [4x-9|=3 (v) |7-2x|=1
Solution
(i) lz—2/=6 (i) 12z +1[=7
r—2=4+6 — r=8orzr=-—4. 20+ 1 =47 = x=3orx = —4.
) [ 8- 1 i) [ [ [ & ® = = = { = = ®
8 6 4 2 0 2 4 6 4 3 2 10 12 3
(iiii) |4z —9/=3 (iv) |7—2z[=1
dr—9=43 = z=3orz =23 T—2x=241 = xz=3orzx=4.
| i —eo—i L g | i i i o e
—1 0 1 2 3 4 0 1 2 3 4
3. Solve and express the solution on number line:
i)  |5x+8|<3 (i)  |J4x—12|<0
i) |3 —4x[>0 (iv) 1—2‘%x—5 >3
v) |3x-2|<12 vi) |[1-2x|>5
Solution
(i) [5z+8|<3 2. (i) 4z -12/<0

—3<ir+8<3

T Jr—12=0 (absolute value can only he zero)
'_‘Y_))_SSL)‘I’SVS'—S :

~11 <52 < -5 dr=12
—1] = !
fSJS—] I_sl
<)
[—2%,—1] «— I | = F—o—
-2 - 0 | 2 3
<—HHed o { { |
3 K2 0 1 2
Sl
(iii) [3—4z]>0 (v) 1 -2z —5]>-3
3—4x #0 3
e 1—2|=z -5 -3
gl é 1 _[2.1, J\ > —3
4 —2[3z — 10| > —4
( 3J [3 ) |3z — 10| < 2
—oo, — || —r oo
4 4 —-2<3rz—-10< 2
2 1 ~1 L N 8 < 3x <12
ey T L) I bl ] i
-2 - 0 31 2 8
Z = <impr 4.

W
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(v) |3z -2/ <12

e

i

PR

T
¥,

L ]

L —-—
W

(vi) [1—22]>5

-2

1—-22< -5 or 1—-2x>05
—2x<—6 or —2r>4
>3 or < -2

(—oo, =2) (3, o)

1 1 1
I I 1
-1 0 1

1 ==
w0
v
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| EXERCISE 43 |

1. A function B(f) = 5,000 + 200¢ represents the total balance (in rupees)
after ¢ months. What will be the balance after 6 months?
Solution

B(t) = 5,000 + 200¢
B(6) =5000 4+ 200(6) =6 200
rupees
=4 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?
Solution

f(k) = 150 + 20k
f(12) =150+ 20(12) = 390
rupees

3. The cost of manufacturing fancy sofa set would be fixed charges Rs. 5500
which is modeled as f(r#) = 5500 n, where » is the number of sofa sets. Find

the cost of 50 sofa sets.
Solution

f(n) =5500mn
f(50) = 5500(50) = 275000 rupees

4. A function T(d) = % represents the time 7 in hours to travel a distance d
kilometres. How long will it take to travel 180 km?
Solution
d
T( d’) =
60

1(180) = % =3 hours

) ] Visit us @ YouTube “Learning with Usman Hamid”
Available at MathCity.org



Mathematics 10: PECTAA (2026)
Authors: Arshad Ali & Muhammad Usman Hamid 96

5 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?

Solution

f(x) = 100 + 5x

55 :1 5 rr = 5
f(55) =100+ 5(55) =375 rupees

6. 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°[>2.55T be the temperature. For what temperature values must the
process be stopped?

Solution

| T—37°|>2.5°
T—37<-25 or T—-37>2.5

= T<345 or 1T>39.5.

7. A factory produces metal rods that must be 2.5 metres long, with a tolerance
of +£0.04 metres. An absolute value inequality models this: [x — 2.5 | < 0.04.
What is the range of acceptable lengths?

Solution

|x —2.51<0.04

25—-0.04<2<254+0.04

= 246<x<2.54
8. 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?
Solution
x| > 0.1

r<—0.1 or z>0.1.

Rejection for shifts beyond £0.1 mm.

) ] Visit us @ YouTube “Learning with Usman Hamid”
Available at MathCity.org



Mathematics 10: PECTAA (2026)
Authors: Arshad Ali & Muhammad Usman Hamid 97

| REVIEW EXERCISE 4 |

1. Four possible answers are given for the following questions. Choose the correct
answer.

5x—6

i Iff=

(@) —1 W) 3 © 9 @ 15
(i1) A function f from X to Y is represented by:

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

wrxr  wrrox  Mrxor @k
(i) (o)) -

@) (f+2)x) (b) (f-2X) ‘ééf (g(x)) (d) f(x)+gx)
(tv) Iff(x)=2x+3,g(x)=x+1, then fix) + g(x)=
(a) 3x ) 3x+ 4 (c) 4 (d) 2x*+3
(v) If f(x)=5x+2, h(x) = 2x — 2, then f(x) — A(x) =
(a) 3x (b) 5x*—4 % Ix+4 (d) -3x—4
(vi) Iff(x)=3x+1, g(x)=2x, then g(x) x f(x) =
(a) 6x +2x (b) 5x* + 1 (&) %1 %()6x2+2x
(i) IEf@)=r—4, g) =x +2,x#-2, then L0 =
g(x)
(a) [ (b)L {¢) x+2 ‘G{)x—Z
X— x+2
(viii) What is the shape of the graph of an absolute value function?
(a) U-shaped MV—shaped
(c) L-shaped (d) M-shaped
(ix)  Ifa graph represents a function, then every vertical line must intersect it at:
(a) 4 points (b) 3 points (c) 2 points ‘(A) 1 point
(x}) Iff(x)=x, thenf(-2)=
W -3 ) 8 (c) 4 (d) =6

) ] Visit us @ YouTube “Learning with Usman Hamid”
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2 If f(x) =25 —x?and g(x) = 5 + x, then find
i) Sx)+gx) i)  f(x)—gx) (i) f(x)gx)

. x .
i L2 ORLG &) ged)
g(x)
Solution
(i) (ii)
f(z)+g9(z)=(25—-2*)+(5+2)=30+z— 22, f(z) —g(z) =(25—2%) - (5 +2) =20 — 2 — 2
(i) fl@) _95-—a? _(5-2)(5+2) _._
(@) - g(x) = (25 — 22)(5 + ) = 125 + 25z — 5z (iv) g(z) Stz S+z
(v) f(7)=25-T7>=25—49=—24 (vi) 9(—=8) =5+ (-8)=-3.
3. If £ (x) = x> and g(x) = 14 + 2x, then find
1)  (fog)x) (i)  (gof )x)
(i)  (fof )(x) (iv)  (gog)x)
Solution

(i) (fog)(zx)=f(g(z))=(14+2x)".
(ii) (gof)(z) =g(f(x)) =14+ 2(z°) =14 + 227

(i) (fof)(x)=f(f(z))=(x®)° =2?

(iv)
(909)(z) = g(g(z)) =14+ 2(14 4 22) =42 + 4z

) ] Visit us @ YouTube “Learning with Usman Hamid”
Available at MathCity.org



Mathematics 10: PECTAA (2026)

Authors: Arshad Ali & Muhammad Usman Hamid

4. Find /~'(x), if

1 f)=9%-1 (11)
(i)  f(x)=~x=3,x25 (1v)
Solution
() f(x) =9x — 1 (i) f(x) = —
y=9x—1 g *t
Ix=y+1 Y=
=21 yx—y =
9 =5
Frigy) = 221 A
—1py _ XL y
f70=5 Fri(y) =2
[ =27
<m> fo) = vx = (V) f(x) = 2F
=\x — — 3-x
y2 =x— 5 2
x=y%+5 2y=33—2x
o) =y*+5 PRI
“1(%) = %2 fm)=3-2y
[ =x+5 fi(x)=3-2x
5. Plot graph for the following absolute valued functions:
@® SO =Tx] (1) = |x+6[-2
Solution

(i) LJ:

r s

—6 -4 2 0] 2 4
2
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6. Solve and express the solution on number line:
i) |3x-2|=1 (ii) 6x+ 1 =9
Solution
() 13z —2|=1. (ii) 6z +1[=9.
3x—2=1 or 3x—2=-—1 br+1=9 or 6r+1=-9
1 r = i or r= —E
r=1 o1 ar:—3 =z z=—g
2 .1
| —1=.1=
(L -214]
3
| o+ i o+ |
| jo—@ } } > 3 2y -l 0 1 + 2 3
-1 o0l 1 2 3 -3 15
7. Solve and express the solution on number line:
i) |[7-2x<1 (i)  |6x+ 18] <24
Solution
() 17— 22| <1, (ii) 16z +18[ <24
—1<7T-2x <1 —24<6zx+18<24
—8< 9 < —6 —42 < 6x <6
L 4, —T7T<x<l.
3, 4] -7, 1]
«— } } | ~—e . . . |
40 1 2 3 4 R IS I

8. Given that f(x)=3x+ 7, find

A 't (i) the value of x for which £ (x) = "'(x)
Solution
) f(x)=3x+7 () f(x) =f'(x)
y=3x+7=>3x=y—-7 3x +7 =7
-7 3
x == % +21=x—7
f—1(y)=3’3;7 Ox —x=-7-21
f—l(x) — 353;7 8x==_—228
2

) ] Visit us @ YouTube “Learning with Usman Hamid”
Available at MathCity.org



Mathematics 10: PECTAA (2026)
Authors: Arshad Ali & Muhammad Usman Hamid 101

9. A company earns a profit of Rs. 100 for each item sold after a fixed monthly
expense of Rs. 10,000. A function P(x)= 100x — 10,000 represents the profit
after selling x iterns. How many items must be sold to break even (profit = 0)?

Solution
P(x) =100z — 10000 .

Px)=0
1002 — 10000 = 0
10000
r = ——=100.
100

100 items must be sold to break even.

10. A store offers a 15% discount on a product. A function D(p) = 0.85p gives
the selling price after the discount on an original price p. What is the selling
price of an item that originally costs Rs. 2,000?

Solution
D(p)=0.85p.

For an original price p=2000,
D(p) = 0.85 x 2000 = 1 700.
The selling price after discount is Rs. 1,700.
11. A GPS system is considered accurate if the actual position differs from the
reported position by no more than 6 metres. If the actual location is at point
x =100, the allowed range is defined as: Ix — r| £ 6, where r is the
reported location. What is the range of acceptable reported locations?
Solution
GPS accuracy range |1 — A| <6 with
actual location A=100.

r —100| < 6
—6<r—100<6
94 < r < 106.

The acceptable reported locations are in the
interval [94, 106]. ¢ 4,.
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