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ERCISE

1. Write the following quadratic equations in s in standard form:

i)  3x—1=2x

(i) 2x*—4dx=4x+7

z-X

(i)  2x(x+1)=4(2x+3)
(iv)  4(3x—2)=9x2

(v) 2x+l = 5—lax¢0 (v1) 6x+6=lsx;t0,2(}
X > 20—x  x
Solution
i. 3x — 1 = 2x? ii. 2x(x+1)=4Q2x+3)
Solution Solution
3x — 1 = 2x? 2x(x +1) = 4(2x + 3)

2x2—-3x+1=0

2x% +2x =8x + 12
2x>+2x—8x—12=0
2x2—6x—12=0
x>—=3x—-6=0

iii. 2x2—-4x=4x+7

iv.

4(3x — 2) = 9x?

2x>+1=5x—-1

2x%2 —-5x+2=0

2x°4+1—-5x+1=0

Solution Solution
2x%2 —4x = 4x + 7 4(3x — 2) = 9x?
2x%> —4x —4x—-7=0 12x — 8 = 9x?
2x2—-8x—-7=0 9x%2 —12x+8=0
v. 2x+i=5-1 x=%0 vii 26 _ 1 x#0,20
X X 20—x X
Solution Solution
2x+1=5—1 6x+6_l
X X 20—x

x(6x+6) =120 —x)
6x%+6x =20 —x
6x>+6x—204+x=0
6x2+7x—20=0
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2 Solve the following quadratic equations by factorization method:
Solution
i. x*—x—-6=0 ii. x*+3x—-28=0
Solution Solution
x?—x—6=0 x> +3x—28=0
x> —3x+2x—6=0 x>+ 7x—4x—28=0
x(x—=3)+2(x—-3)=0 x(x+7)—4(x+7)=0
x—3)x+2)=0 x—4)x+7)=0
x—3=0;x+2=0 x—4=0;x+7=0
x=3;x=-2 x=4;x=-7
S.S ={3,-2} S.S = {4,—7}
iii. 6x2+13x—5=0 v, x2_3x=2
Solution Solutizon :
6x*+13x—5=0 , 3 9
6x2 +15x —2x — 5 = 0 X TEX TS
3x(2x +5)—1(2x+5) =0 2x* —3x =9
Bx—-1)(2x+5)=0 2x>—=3x—-9=0
3x—1=0:2x+5=0 2x2—6x+3x—9=0
yx=1 ;x=—§ 2x(x —3)+3(x—3)=0
3oy 2 (x-3)2x+3)=0
SS={-;;} x—3=0;2x+3=0
x=3,x=—E
3
3x-8  5x-2 S.182{13,_5}1
x— x— .
V. 2 =x+5 , X+ 2,—5 V1. ;_ng , X+ 1,-3
Solution olution
3x—8 _ 5x-2 1 11
x-2 - x+5 E_E_g
Bx—8)(x+5)=0GBx—-2)(x—2) x+3-x+1 _ 1
3x% + 15x — 8x — 40 = 5x% — 10x — 2x + 4 (r-1)(x+3) 35
3x2+7x—40 =5x*—12x + 4 213r—r—3 _ 35
5x2—12x+4—3x*—-7x+40=0 e
2x? —19x + 44 =0 oy 3= 140
2x*—8x—11x+44 =0 X2 4 2x — 143 = 0
2x(x—4)—11(x—4) =0 X% — 11x + 13x — 143 = 0
(x—4)(2x—-11) =0 x(x—11) + 13(x — 11) = 0
x=4=0;2x-11=4 (x—11)(x +13) = 0
x=4;x=— x—11=0;x4+13=0
SS={4,E} x=11;x=—13
2 S.S ={11,—13}
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3. Solve the following quadratic equations by completing square method:
(1) 22 +5x+2=0 (i) x*+x=42
i x+3 2x-1 7
(i) 12x*+7x=12 (1v) = X#E=,3
2x-7 x-3 2
1 1 6 : 3x-1 6 —7
vy ————=—x#-1L3 (vi =1- X #E—,—7
1+x 3—-x 35 4x+7 x+7 4
Solution
() 22* +52+2=0 (i) 22 +z =42
222 + 5z = —2 . . -
! +;r :1:3+:1r+(;)2: ]2+(;)2
9 < 2 2
o+ —x = —1 1 1
2 ; i
, 5 5., 5 (l+;) =»]2+1
1~+SI+(—I)— = —1+(1)“ T ) 169
c 5, 25 (@+35)"=—
(bt = =14 — 1 13
s S N
o416 Lo L 13
D — 4O 52"
T 1 == H} , . )
O < r=0o0orx=—/.
r=-20rz=—3
2 . : z+3 _ 2x—1
(iii) 122° + Tz =12 (iv) o= = —
122+ 72— 12=0 (z+3)(z—3)=02z—-1)(2z =7
5 7 2 —9=42% — 14z — 2 + 7
g 4—z=1 : 2 ap L 1p
_ 12 _ 0 =3z" — 162 + 16.
2, o _ By
Tt =ty 2 16 16
( +7)2 l+49 ) 37 3
bt o) =it 5 8., 5 B
24 576 e EI i (éy = 71_0 i (3)2
.5 625 3 3 3 '3
(4= =— 8, 16 64
24 576 (iT e f)u = == —
T % g gt
T+ — = 4+— > 8 92 16
24 U - -3V =73
LB 8 4
r=—-—=— _
217 2 vog =t
T:%OH:—%‘. ;1?=40r;1f=§.
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1 1 _ 6 3 ] T 6
V)37 T=="-% (vi)4i—_7—1_1+7
@—z)—(1+3) 6 3r—1 ax+7—-6
Q+z)3—z) 35 Az +7 =+ 7
2 —2x 6 3:17—1_I+1
3+2z—22 35 Agp g F T BT
35(2 —2x) = 6(3 + 2z — 2 Bxr—D(xz+7) =@z +T7)(x+1)
70 — 70z = 18 + 124 — 622 302 + 20 — 7T=422 + 11z + 7
622 — 82z + 52 = 0. 0=2z?—9z+ 14.
2 9. <
5 41, 26 41, 22— 9z + (2)2 = —14 + (=2)?
= zx+(=) =—F5+(x) 2 >
'S) () ) () _() 81
41, 52 1681 (x—2)?=—-14+
(0 = = e 2 4
6 6 36 9 25
41, 1369 —e==
(x——) =— 2 1
6 36 5 _
L —— = T—. ‘ 9°
6 6 2 2
azla’orT:-; L ="T:0L.2 =2
4, Use quadratic formula to solve the following equations:
() 2 -5x+3=0 (i) 22— Tx—15=0
(i) 22+ 7x=15 (iv) *+11=7x
x+4 x-2 1 ; Ix—3 2x-1
(v) + =6—,x#4,3 (vi) = x#—11
x—4 x-3 3 x+1 x—1
Solution
(i) 22% —5z+3=0. (i) 22® —7x—15=0,

. - —bEV b dac R o o =
Quadratic formula © =———=,——, where a=2,b=—-7,c= —15.
a=2,b= -5, c=3.

g D EV (D —42)(-15)
7= V(5 —42)(3) 2(2)
’ 2(2)
7++v49+ 120
g::)—\/is 24. x:%
z =541 - 74;'13
Solutions: x:é z=1. Solutions: z=5, £= —3.
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(i) 222+ 7z =15.
202 +Tx—15=0.

a=2,b=7,c= —15.

7:—_7+‘/49+]20
S A .
_ —T7+13
=
) B
Solutions: £ =35, x= —5

(iv) 22 +11="T7zx.
z? —Tr+11=0.

a=1; b= —7T; e=1l,

o —EDEVED? -4

2(1)
_ 7++v49 44
0 e i i
p)
7+vV5
$:l~\ D

Combine LHS,

(x+4)(x—3)+(x—2)(z —4)

__ 19
(x —4)(x — 3) -

222 —5x — 4
x? —Tx+ 12

19
3

Cross-multiply,
3(2x2 —5x —4) =19(x2%2 — Tz + 12) .

6x2 — 15x — 12 = 1922 — 1332 + 228 .

1322 — 118z + 240 =0..

a=13, b= — 118, c¢= 240.

o —(C11®) 1 Vv (—118)2 — 4(13)(240)
3(13)

2 — 118+ V(13924 — 12480

26

__ 11838

& 26

2 ___ 40
Solutions: =6, €= 13.

3r—3 __2zx—1
Wi} T =T, i ~ 1,1,

Cross-multiply,
Bz—=3)(z—-1)=Qz—-1)(z+1).

3(x—1)2=(2x—1)(z+1).
322 —6x+3=222+2—1.
2 —T7rx+4=0.
a=1,b=—-7,c=41.

’

oo —EDEVED 4@

2(1)
s TEV49—-16
= :
5 s
g =T£Y33
. _7+V33 _7-V33
Solutions: T=——=%—, T=—=—_
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5. Solve the following quadratic equations graphically:

@ P¥-3x—18=0
(i) 22+ 13x+6=0

Solution

(i) z* — 3z —18=0.
2% — 3w —18=0,

z? —6z+3z—18=0.
z(z—6)+3(x—6)=0,
(x—6)(z+3)=0.
r—6=0 5 =6,
z+3=0 &5 z=—3.

Solutions: =6, t= —3.

Graph cuts z-axisat 6 and —3

i) x*-5x—-14=0
(iv) 4x*+12x-27=0

£y
5
- \ f >
=STAENETR e
-5
10
=
—20[>
v)
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(ii) z? —5x—14=0.

z? —br—14=0.

r? —Tx+2x—14=0.
z(x—T)+2(z—-7)=0,
(x—7)(x+2)=0,

= =) e =T
z+2=0 5 z=—2,
Solutions: z=7, x= — 2.

Graph cuts z-axisat 7 and —2.
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(iii) 222+ 13z +6=0.
222 +13z+6=0.

134+ v 169 — 48

L= 1

169 —48 =121,

:z:=_134“1

T = 13{11 11 o _%.
a:=_134_11 — 6

Solutions: * = —f &=—8.

27

Graph intersects z-axis at —% and —6.
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(iv) 4z%+ 122 —27=0.

A%+ 122 —27=0.

124+ 144+ 432
L= ]

144 + 432 =576 .

_ —12+24
LT =—F
_—12+24 3
- T 5.
12 24 9
T=—F—= "3

. 3
Solutions: £ =3,

|

Graph cuts z-axis at % and %
J:L
F Xll] T
X X
“30-15-10 = 5 10 15 20

28
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[exercise 00

Find the points of intersection of the following linear equations with

1.
coordinate axes graphically:
(1) x+y=28 (i) x—y=1 (i) x—-2p=1
(iv) x—-2p+2=0 (v) Sx—5y=1
Solution
(i) z+y=8. (i) e —y=1.
* z-intercept:set y =0 = z =8. Point * z-intercept: y=0 = 2 =1.Point (1,0).
(8,0). * y-intercept: © =0 = y = —1.Point
* y-intercept:set x =0 = y = 8. Point (0, —1).
(0,8).
¥y Ty

\ | , /

i
| /1

»
3 '"'J

(ii) = —2y=1. (iv) £ —2y+2=0.
z-intercept: y =0 = z = 1. Point (1,0),
* y-intercept: # =0 = y = —3. Point

(07 _%)

* z-intercept: y =0 = x = —2. Point
(—27 0)
* y-intercept: 1 =0 = y=1.Point (0,1).

F 3 =

. ' 30

2/

H—.-
¥ -

L ¥
_—7 +
0s /_jLi—"/_l i /2 0 2
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i):
0.6
(V) or —oy=1. 0.4
* z-intercept: ¥ =0 = 2 =1 Ppoint (5:0). . 02
X e
L4 y-intercept: g =0 = 1= —é. Point C 06 04 02 0 /ﬁz 04 06
.
1
(0 _g), 0.4
0.6
L

2.
(1) x+y=8 (11)
Ix—y=4
(iv) y=2x+2 (v)
3x+2y=4
Solution

Solve the following system of linear equations graphically:

x—y=1 (i) x-—-2y=1
x+2y="17 2x+y=2
Jy=2x+8

x+y=1

() r+y=8 and 3z —y=4.
e Solve algebraically: add equations
= A5 =12 = &=23.

3
.1.

[

F o

* y=8—x=8-3=5_Solution (3,5).

(i) z—y=1and z+2y="7.
e Subtract equations
= —3y=-6 = y=2.

* x=y+1=3. Solution (3,2).

10

"\

.TJ

=/f !
=10
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second:

(iii) ¢ —2y=1and 2z +y=2.
* From first: * =2y + 1. Substitute into

2y+1)+y=2 = by=0 = y=0.
* x=1.Solution (1,0).

.‘.I

(iv) y=22+2 and 3z +2y=4.

* Substitute y:

3r+22r+42)=4 = Tx=0 = =0,

* =2 Solution (0,2).

[

(v) 3y=2z+8 and z+y=1.

2 8 5 i
* y=3T+3 Substitute into second:

x+§x+§:l — dp=-2 — g=-1

3

3

* y=2.Solution (—1,2).

F P

dk_-l_-

wH

10 s ]

10

» 11
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3. Solve the following equations graphically:
(1) y=8x—32 (11) p+x=2
y=x"—6x+8 yp=2"+x-10
Solution

(i) y=8z—32 and y=z* — 6z +8.

* Setequal: 87 —32=x2%—6z+8.

o 2 _14z4+40=0,

e (z—10)(z—4)=0. =10 or z=414.
o y=8(10)—32=48 y=8(4)—32=0, |« _ g

* Solutions (10,48), (4,0).

(i) y+x=2 and y=2z2+2—10.

* Substitute ¥y=2 — z into second:

2 —1=22%4+2—10.

e 222422 -12=0. mj

e 224+ —-6=0. AENEE Y EE.
¢ (3+8)#—2)=0,m=~8 or x=2. \n

* y=9 when = —-3. y=0 when z=2.

* Solutions (—3,5), (2,0),

) ) Visit us @ YouTube “Learning with Usman Hamid”
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1. Form a quadratic equation whose roots are given below:
i —4,9 i) 5,-7 i) —, —
(1) (ii) (iif) 53
: -3 7 :
() =3 V) 3++5,3-5 (V) —2+43,-2-3

Solution

The quadratic equation with roots « and 3 is
z? — (a+PB)z+aB=0.
(i) Roots -4, 9:

1? — (—4+ 9z + (—4)(9) =0
22 — 5z — 36 = 0.

The quadratic equation with roots a and 3 is
z? — (a+ B)z +af=0.
(i) Roots 5, -7:
?—(B-Tz+(G)(-7)=0
22 +2x—35=0.

The quadratic equation with roots « and 3 is
z? — (a+ Pz +aB=0.
(iii) Roots =, =
7

.1727(_

2522 + 652 + 42 = 0.

The quadratic equation with roots « and 3 is
2’ — (a+ Bz +aB=0.

(iv) Roots %j, %

N
S
U —itlim= — =

T

47° — 81 — 21 = 0.

The quadratic equation with roots « and 3 is
z? — (a+PB)z+aB=0.
(v) Roots 3+ V5, 3—V5:
2 — 6}z + 3+ V5B - v5) =0
2 — 62+ (9-5) =0
22— 6x+4=0.

The quadratic equation with roots « and 3 is
x> — (a+B)z+af=0.
(vi) Roots —2+ V'3, —2— V3
2 — (—4)z + (—2+ V3)(—-2—V3) =0
> +4r+(@4-3)=0
2 +4r+1=0.

2 Find the quadratic equation with roots exceeding by 2 than those of

roots of xZ + 9x + 20 =0.
Solution
Roots of %+ 92+20=0 are —4, — 5.

Roots increased by 2 are —2, — 3.

= (-2 -3z (-2)(-3) =0
P +5r+6=0.
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Solution
If roots are a, 3, then new roots are 2a,23.

Find the equation whose roots

34

are double the roots of x* —px + g =0.

2’ — (204 28)z + (20)(28) =0. = x? —2(a+p) +2(af) =0

z% — 2pz 4+ 4q=0.

4, If o, B are the roots of the equation x*+ 2x + 4 = 0, then find the equation
whose roots are:
. 1 1 " 1 1
O @ 2L i) 2e-—2p-1
a p B« Jii o
(iv) a’p’ v)  2a-1205-1
Solution
a+fB=-2, af=4. a+ 8= -2, af=4.
1 1 a B
(i) @3: (i) 3@
g ,1 1 1 o+ (a+B)?2—-2a8 4-8
r—=—(—+s)r+—= Sum = - A i =
((,r “,J,) aB Sum of B 1
72 7t == roduct .
l ( afs ot 4
, 1 1 % PR
lz“l";.T—FI:() - +ax+1 0.
4a? +2x+1=0.
a+pB8=-2, af=4. a+B= -2, af=4.
(iii) 200-5,20~7, T
11 17 (i) o, 5"
Sum = 2(a + B) — (— 4 §) =—4— (75) =—5 " 5 _
“ , Sm=a‘+f=(a+pf)-2f=4-8=—4
Product =4a8 —2— 2+ — =16 — 4+~ ;
R af " | Product = ()’ = 16.
22+ 1z + % =0 9
: z”+4r+16=0.
4 + 14x +49 =10
a+B8=-2, af=4.
(v) 20 — 1,20 —1:
Sum =2(a+f)—2=—4—2=—6.
Product = 408 — 2(a+ ) +1=16+4+ 1= 21
2 + 6z +21=0.
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5. Find the condition that roots of ax? + bx + ¢ = 0 should be reciprocals of each
other,
Solution

a = % = af =1.

z=1 = a=c

6. Find the value of k, given that one root of x> — (2k+4) x + (7k + 1) =0 is 3.
Solution

2 — (2k+4)z+ (Tk+1)=0
32— (2k+4)3+(Tk+1) =
9—6k—124+7k+1=
k—2 =0
k=2
7. Find the value of m in the equation 2x* + 3x + m = 0 when sum of its roots is
equal to double the product of its roots.

Solution

0
0
(

3 m
Sum=——, Product= =

~

)
~

(i

=~

—9.

N | o
o |

N | QO

m=-——,

8. If &, B are the roots of x> + ax + b =0 and az,ﬂz are the roots of x> + Ax + B =0,
then prove that 4 = 2b — a%, B = b
Solution
a+f8=-a af=0">.
o+ 2 = (a+ B)? — 208 = a® — 2b.

2 19 3
a’f = b°.

A= —(a?+p4Y)=20—a%, B=b2
9,

If o, B are the roots of x> + px + ¢ = 0, then find the condition that

: 25 1
(1) a=p (i1) o =—
B
Solution
If @ = [ then |
(i) 73
(x+ﬁ=2a=—p=>a=—§
af=l = g=1.
aﬁ=a2=q=>z;—2=q=>P2=4q

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



Mathematics 10: PECTAA (2026)

Authors: Arshad Ali & Muhammad Usman Hamid 36
| EXERCISE 202 |
I; Examine the nature of roots of the following quadratic equations:
(1) 3x2—9x—-2=0 (i) x*+6x+9=0
(iiil) 2x*+4x+5=0 (iv) Tx*—6x-1=0
(V) 5x —2x+10=0 (vi) x*—8x+16=0
Solution
D=0b?—4ac D=0b?—4ac
() 3* - 9z -2=0: (i) 22+ 62 +9=0:
D=(-9)* - 4(3)(-2) =814 24=105>0 D=6"-4(1)(9)=36-36=0
Irrational and unequal Roots are real and equal.
D=0b%—4ac D=b%—4ac
(ii) 22* +4z+5=0: (iv) 7z* =6z —1=0;
D=4 -4(2)(5)=16-40= - 24<0 D=(—6)2—4(7)(~1) =36 +28 =64 > 0.
Roots are imaginary. Rational and unequal
D=b?—4ac D=b*—Aac
(v) 52* - 22+10=0; (vi) 22 -8z +16=0:
D=(-2) - 4(5)(10) =4-200= - 196 < (. D=(-8)% —4(1)(16) =64 — 64 =0.
Roots are imaginary. Roots are real and equal.
2. For what values of £, the roots of 3x* + x + 9¢ = 0 arc real and uncqual?
Solution

D=b%—4ac >0
D=1%—4(3)(9t) > 0.

1
1-108t>0 = t <.

) ) Visit us @ YouTube “Learning with Usman Hamid”
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3. If the quadratic equation 16x* + 7px + 49 = 0 has equal roots, then find the
values of p.
Solution

D=0b%—4ac =)
D= (Tp)? — 4(16)(49) = 0.

49p> =4-16-49 = p?’ =64 = p= +£8.
4. If the quadratic equation 4u” + 8u + g = 0 has uncqual and real roots, find the

possible values for g.
Solution
D=0b%—4ac > ()

D=8%—4(4)(q) > 0.

64 —16g>0 = g<A4.

3. Find the value for m, if the quadratic equation mx’ — 8x + 1 = 0 has real and
equal roots.
Solution

D=0b?—4ac=0
D= (-8)*—4(m)(1)=0.

64 —4m=0 = m=16.

) ] Visit us @ YouTube “Learning with Usman Hamid”
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1. Solve the following inequalities:

i) x*+3x—4>0
(iii)
(v) 4x’—16x+15<0

XH+x—6<0

Solution

38
(i) 2°-8x+6>0
(iv) x*-6x+9<0
(vi) —x"+3x-220

Hx2+3x—4>0

Solution

x> +3x—4>0

Solve Associated Equation
x>+3x—4=0

x> +4x—x—4=0
x(x+4)—1(x+4)=0
x+4)(x—1)=0
x+4=0 ; x—1=0
x=—4 ; x=1

Critical Points: (—4,0),(1,0)
Find Interval: (—o, —4), (—4,1), (1, )
Test Points

Test z= —5: (—5+4)(-5—-1)=6>0_ satisfied
Test z=0: (0+4)(0—1)= —4<0_, satisfied
Test z=2: (2+4)(2—1)=6>0_ satisfied

Conclusion

z € (—o00, —4)U(1,00)

(i) 2x2 —8x+6 >0
Solution

2x>—8x+6>0

Solve Associated Equation
2x>—8x+6=0
2x2—=3x—x+6=0
x(x—3)—1(x—3)=0
x—1)x-3)=0
x—1=0 ; x—3=0
x=1,; x=3

Critical Points: (1,0),(3,0)
Find Interval: (—, 1), (1,3), (3, )
Test Points

Test z=0: (0—1)(0—3)=3>0, Satisfied

Test z=2: (2—1)(2—3)= —1<0_. Satisfied
Test t=4: (4—1)(4—3)=3>0_,  Satisfied
Conclusion

x € (—o0,1)U(3,00)
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(i) x*+x—-6<0 (iv)x2—6x+9<0
Solution Solution
x’+x—-6<0 x> —6x+9<0
Solve Associated Equation Solve Associated Equation
x’+x—-6=0 x2—6x+9=0
x?+3x—2x—6=0 (x—3)2=0
x(x+3)—2(x+3)=0 x—3=0
x+3)(x—2)=0 x=3
x+3=0 ; x—2=0 Critical Points: (3,0)
x=-3; x=2 Find Interval: (3, )
Critical Points: (—3,0),(2,0) Test Points
Find Interval: (—, —3),(—3,2), (2, ) Test z=3: (3—3)>=0
Test Points .
Test z= —4: (—4+3)(-4—-2)=6>0, satisfied COHCluSl.On
7 No Solution
Test z=0: (0+3)(0-2)= —-6<0, satisfied
Test z=3: (3+3)(3—2)=6>0, Satisfied
Conclusion
z€(—3,2)
(V) 4x*> —16x+15<0 (vi) =x*2+3x—-2>0
Solution Solution
4x2 —16x+15<0 —x2+3x—-22>0
Solve Associated Equation Solve Associated Equation
4x2 —16x+15=0 x>—3x+2=0
4x?> —10x —6x +15=10 X2 =2x—x+2=0
2x(x—5)—3(x—-5)=0 x(x—2)—1(x—2)=0
(2x—-3)(2x—-5)=0 x—-1Dxx-2)=0
2x—3=0 ; 2x—5=0 x—1=0 ; x—2=0
x=32 . x=2 x=1; x=2
2 2 Critical Points: (1,0),(2,0)
Critical Points: (% 0) ’ (g 0) Find Interval: (—o0, 1],[1,2],[2, )
Find Interval: (—00,%] , E, g] ) E, 00) Test Points o
Test z=0: (0—-1)(0—-2)=2>0, Satisfied
Test Points i . "
Test #=1: (2—3)(2—8)=350, ssiud | Test@=15: (16— 1)(1L5—2)= ~02520, Satshed
rastopreBe [l B~ Bl —1 20 R Test z=3: (3—1)(3—2)=2>0. Satisfied
Conclusion
Test z=3: (6-3)(6-5)=3>0. Satisfied 5 .
Conclusion r€(1,2]
RS [‘r%]
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2.6 |

| EXERCISE

1. Make F the subject of the formula, C”zg (F=-32).

Solution

Co = g(F° —32)

= 2(° = F° - 32

> F =2(°+32

2. The formula for finding simple interest is / = PRT.
(a) Make P the subject of the formula.

(b) Make T the subject of the formula.

Solution

(a) We know that I = PRT (b) We know that I = PRT

P the subject of formula = P = RI—T T the subject of formula =T = #
3. Make ‘a’ the subject of the formula S=2a +(n—1) d.
Solution

S=2a+(n-1)d
=>2a=5S—-(n—1)d
S—-(n-1)d
>q=—"

4. The volume of a cylinder is given by the formula, ¥ =z#*h. Make ‘A’ the

subject of the formula.
Solution
V =nr2h

4

> h=—
T2

5. The area of a trapezoid is 4= é h (b, +b,), make h the subject of the formula.

Solution
A=-h(by +b;) > 2A=h(b; +by) > h =

24
bi1+b,
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6. If y =mx +c, then make ‘x’ the subject of this equation.

Solution
y=mx+c

7. Perimeter (P) of a rectangle is P =2 (f + w), make ¢ as the subject of this
formula.
Solution
P=2(l+w)
:§=l+w

P
>l=-—w
2

= = P-2w
8. The equation of a parabola is y* = 4ax, make ‘x” as a subject of this equation.
Solution
y? = 4ax
2
>x=2L
4a

9. If P=5—C, where § is selling price and C is cost price. Make S as subject of
the equation.
Solution
P=S-C
=>S5S=P+C

. : 1 . :
10.  Volume of the cone is ¥ = —z+*h, make ‘h’ as subject of this formula.

Solution
V= %n’rzh
3V

$h=—2
r
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| EXERCISE 29% |
1. A town’s population is modeled by P(f)=—2¢"+40¢+800, where ¢ is years

since 2020. Find the years when the population will be at least 1000.

Solution
Model: P(t) = —2t* + 40t + 800, Find ¢ for
P(t) > 1000 (Years since 2020)

o —2t2 + 40t + 800 > 1000

o —2t2 440t —200 >0

« Divide by —2: % — 20t + 100 < 0
e Factor: (t —10)2 < 0

e Solution:t = 10

e Year: 2020 + 10 = 2030

2. A company models its profit P in thousands of rupees by the equation:
P(x)=—5x>+150x—1000, where x is the price per item in rupees.

Find the price that gives maximum profit.

Solution

Model: P(z) = —5z? + 150z — 1000
e Maxatx = —%
o= _212%
o 1 = :1—15(?

e Price:Rs.15
% A toy car rolls down an incline and covers a distance given by the equation
d=t*~0.5¢ metres, where ¢ is the time in seconds. Find the time when the car
has travelled a distance 12.5 metres.

Solution
Model: d = t2 — 0.5¢, Find t ford = 12.5

e t2—-0.5t=125
e« t2-05t—125=0
e Quadratic Formula: t = =

0.5+

B (C0.5)7—4(1)(—12.5)
v t= (1)

. t— 05+y03550
= 05EV/0.25+50

o t= USHT0S8 3 794

e Time: 3.79 seconds
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4. A ball’s height (in metres) after f seconds is /i(¢7) = —4f + 24¢. For what time
interval is the ball at least 20m above the ground?

Solution ‘
Model: h(t) = —4t* + 24¢, Find t for

h(t) > 20
o —4t* 424t > 20
o —4t?+24t—20>0
e Divide by —4:t2 — 6t +5 <0
e Factor: (t —1)(t—5) <0
e Critical points:t = 1,t =5
e Interval: 1 <t < 5 seconds

5. A ball is thrown upward with an initial velocity of 40ms™. Calculate the
maximum height it reaches above ground level.
Solution
Given:u = 40m/s, g =~ 10 m/s2, Max
height atv = 0
o v2=1u?+2as
o 02 =40%+2(-10)s
e 0=1600 — 20s

e 20s = 1600
1600
* 87

¢ Max Height: 80 metres
6. A freelancer’s earnings follow the model E(h)=-2h>+40h, where E is

earning in rupees and A is hours worked per week. What is the maximum
number of hours he should work to maximize earnings?

Solution
Model: E(h) = —2h? + 40h
e Maxath = —%
40
* b=y
h = =20

—4

e Hours: 10 hours per week
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l REVIEW EXERCISE

l. Four possible answers are given for the following questions. Choose the correct answer:
(i)  The type of the equation 2x* —x + 1 =0 is:

quadratic (b) linear (c) third degree (d) Pure quadratic

(i) ~ What is the discriminant of x* + 5x— 5= 07

(20 (b)20 (c) 25 o 45
(iii)  The solution set of 3x" — 9 = 0 is:

(@) 3} O w5 @B
(iv)  Sum of the roots of 3x* + 5x— 12 =0 is:

@3 -3 © 4 @ 3
(v)  Product of the roots of 3x* + Sx— 12 =0 is:

W4 03 (©) 4 @5
(vi)  What are the roots of (x —3) (x +3) =07

W33 (b33 () -3,-3 (d)9,0
(vi)) 3 and 2 are the roots of:

(@) ¥*+5x+6=0 (b) x*+6x+5=0

of 2 5x+6=0 (d) 2 +6x—5=0

(viii) IfH* —4ac > 0 and is a perfect square, then the roots of ax” + bx + ¢ = 0 are:
(a) equal (b{unequal (c) imaginary  (d) irrational

(ix) Ifb*—4ac =0, then the roots of ax? + bx + ¢ = 0 are;
(a) unequal  (b) irrational (¢) imaginary (Wf equal

(x)  Subject“c”ofx—2c=bis:

@ x+b  (b)b-x @{f%ﬁ m)égf
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2. Solve the following quadratic equations by factorization method, by completing
square method and by quadratic formula:
(i)  8Z=x+7 () 22-x—10=0
Solution
(i) 8x2=x+7 (i) 2x2 —x—-10=0
Solution Solution
e Quadratic formula: o Quadratic formula:
2 _
==l (~1) £/ 1-4(2)(-10)
- - .
o — —CVEVED? - 4E)(=T)
2(8) —
= 1+ V81
v 1
, 1V 1+224
X =15 )
) .
] L= 3 = _2
P=pld fﬁl‘) . o
* Factorization:
r=1 z=-L, ‘
’ § 22—z —10=(2z - 5)(z +2)=0.
» Factorization:
= e |
8% — ¢ — 7= (8¢ +T)(z — 1) =0. r=3 T=-2
r=1, z=-1. o Completing the square:
| 5% —1p=5
e Completing the square: 2~ °
59— T,
B* B 2 _1 Ly 1
ad El + 6= 5 + 6
2 1N2. Y 1
xr —il?+(-1-(_7') _§+—‘273—6 (,r_l)g_b’]
D I — Eu
@4y =5
1_ 19
E—pp= Lz
" r=2 r=-2
r=1, z=-—3. 27
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3 Form a quadratic equation whose roots are; 6,

B |

Solution
a=6 0= 3

2
S=0¢+,8=6+%=12—5

3
P=aﬁ=(6)(5)=9
Required Equation is x> —Sx + P = 0
xz—%sx+9=0

2x2 —15x+18 =0

4. Examine the nature of the roots of the following equations:
(i) 15x* +11x+2=0 ) x—x-1=0
Solution
(1522 +11x+2=0 ()x*—x—-1=0

D=112 —4(15)(2) =121 — 120 =1.
Rational and unequal

D=(-1)2-4(1)(-1)=1+4=5.

Irrational and unequal
5. If a ball is thrown upward with a velocity v, the maximum height it reaches
can be determined by using a formula /2 = % . Rearrange the formula to make
v the subject.
Solution
v2
T2
v? =2gh
v = J2gh
6. If the equation x* + 2(1 + k)x + k* = 0 has equal roots, then find the value of k.
Solution
D=b%—4ac

D= [2(1+Kk)]? —4(1)(k?) =0.
4(1+ 2k + k%) — 4k* =0.

44 8k=0.
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