Chapter 7 173 ; Exercise No. 7

EXERCISE NO. 7

SET - A
3 -:7.9:-
- Solve the equation X+Tx+12=0
SOLUTION

v +7x+12=0

‘Herea=1.b-T7andec=12

Ve multiply 1 and 12 get 12.

Two tactors of 12 with their sum = 7 are 4 and 3 as
g3 =12 '
4+3=7

Hernice

X +4x+3x+12=0
X(x+4)+3(x+4)=0
(x+4)x+3)=0

xt4=10 = e x+3=0
x==-4 x=-3
-27.10:-
Solve the equation x’ + 9x + 20 =0
SOLUTION
X +9x+20=0

Herea=1.b=9and c =20

We multiply | and 20 get 20.

Two factors of 20 with their sum =9 are 5 and 4 as
Sx4=20
5+4=9

Hence

' x> £5x+4x+20=0
x(x+3)+4(x+5)=0
(x+5)(x+4)=0
x+5=0 or  x+4=0
X=-5 x=-4




Chapter 7 174 ~ Exercise No. 7

-:7.11:-
Solve the equation 2x° + 15x + 18 =0
SOLUTION
22X+ 15\ + 18=0
Herea=2 b= 15andc= 18
We mukltiply 2 and 18 get 36.
Two factors of 36 with their sum = 15 are 12 and 3 as

12x3=36
12+3=1]5
Hence
2% +12x+3x+18=0
2X(x+6) + 3(x +,6) =0
(x+6)(2x+3)=0
x+6=10 or xx+3=0"
X=-6 X'-'—-jf"g
-:17.12:-
Solve the equation x* - 4x - 21 =0
SQLUTION

_ X -4x-21=0
Herea=1,b=-4andc=-21
We multiply 1 and -21 get -21.
Two factors of -21 with their sum = -4 are -7 and 3 as

-1 x3=.2]
-1+3=-+4
Hence
x? —7x+3x-21=0
X(x-7)+3(x-7)=0
(x=-THx+3)=0
x-7=0 or X+3=0
x=17 x=-3
-:7.13:-
Solve the equation 10x’ - 19x - 15=0
SOLUTION

10x*- 19%-15=0
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Herea=10,b=-19 andc=-15
We multiply 10 and - 15 get -150. :
T'wo factors of -150 with their sum =-19 are -25 and 6 as
: 25 x 6=-150
254+6=19
Hence
10x" —25x 4+ 6x-15=0
5x(2x-5)+3(2x-5)=0
(2x-5)(5x+3)=0
2x-5-=10 or 5x+3=0

M= 54"]] = ';/::
-:7.14:-
Solve the equation x* + 10x = 18x - 15
SOLUTION

X'+ 10x=18x- 15
X+ 10x-18x+ 15=0

Herea=1,b=-8andc=15

We multiply 1 and 15 get 15.

Two factors of 15 with their sum =-8 are -5 and -3 as
Sx-3=15 '
5+(-3)=-8

Hence

x* —5x-3x+15=0

X(x-5)-3(x-9=0

(x-5Xx-3)=0
x-5=0 or - x-3=0
Xx=35 x=3
=27.15:-
Solve the equation (x — 1)(x+5) =7
SOLUTION

(x-D)(x+5)=7
%+ 5x-%-5=7
x’ +4x-5-7=0

x? +4x-12=0
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Herea=1l.b=4andc=-12
We multiply 1 and -12 get-12.
Two factors of -12 with their sum = 4 are 6 and -2 as
Hx-2=-12
6+(-2)=4

Hence
x> +6x-2x+12=0

X(x +6)-2(x +6) = 0
(x +6Xx-2)=0

x+6=0 . O x-2=0
X =6 x=2
-:7.16:-
Solve the egquation 9%’ — 16 =0
SOLUTION
9x’-16=0

Bx)’-(4* =0
(3x-4)3x+4)=0

IJx-4=0 ar Ix+4=0
X=4/3 . : X:-—‘f‘_:

: ~:7.17:-
Solve the equation 21x" + 40x - 21 =0
SOLUTION
S 2K+ 40x-21=0
Herea=21,b=40and c=-21

We _multiply 21 and -21, get -441.
Two factors of -44 1 with their sum = 40 are 49 and -9 as:

49 x -9 =441
49 -9 =140
21x% +49%-9x-21=0
TX(3x +7)-33x+7)=0
OBx+7H7x-3)=0
Ix+7=0 or 7x-3=0

o T s x=%

i
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-:7.18:-
 Solve the equation 6x"+ 17x — 14 =0 -
SOLUTION
6x +17x—14=0
Sum of 17 and Product of 6 x — 14 = —84
We need to find two integers whose product is -84 and whose
sum is 11. Obviously, 21 and —4 satisfy these conditions. We can
proceed as follows:
6x? +21x-4x-14=0
x(2x+7)-2(2x+7)=0
(Zx+7)3x-2)=-0
2x+7=0 or 3x-2=0
2x =-7 3x=2
7 “ :

2
Which gives the solution set { -712, 213}

-:7.19:-
Solve the equation 24n” - 38n + 1S=0
SOLUTION
24n°—38n + 15=¢
Sum of -38 and Product of 24 x 15 =360

We need to find two integers whose product is ~360 and whose
sum is —38. Obviously, 20 and 18 sansﬁ_y these conditions. We can
proceed as follows:

(VLIS

24n’ - 20n—18n+15=0
© 4n(6n - 5)-3(6n-5)=0
(6n-5)4n-3)=0

6n 0 or 4n-3=0
% 4n =3

5 3

n=— n=—

6 4

Hence the solution set {5/6, 3/4}
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: “:'7020:"
Solve the equation x* + 20x + 96 = 0

SOLUTION

X+ 20x 496 =0
Sum of 20 and Product of 1 x 96 = 96

We need to find two integers whose product. is. 96 and whose
sum is 20. Obviously, 12
as follows:

and 8 satisfy these conditions. We can proceed

x2+20x+96=0

X“ 4 20x+8x+96=0
X(X+12)+8(x+12)=0

x+12=0 or x+8=0
X=-]2 _ x=-8
‘Hence the solution set 112, —8}
-:7.21:- '
Solve the equation 20x* + 41x + 20 =0
SOLUTION

208° +41x+20=0
Sum of 41 and Product of 20 x 20 = 400

We need to find two integers whose product is 400. and whose
sum is 41, Obviously, 25 and 16 satisfy these conditions.
proceed as follows:

We can
20x% + 25x 4 16x + 20=0
5x(4x +5) + 4(4x +5)=0

(4X +5)(5x +4)=0
4x+5=0 - or Sx+4=0
4x =-5 E © 5xteq
5 4
X=—— p
4 5
Hence the solution set {—5/4, 4/5)

-:7.22:-
Solve the equation (x + 8)(x-6)=-24




Chapter 7 179 Exercise No. 7

SOLUTION
(x +8)x-6)=-24
X" —6X+8x - 48+24-0
x? +2x=24=0
Sum of 2 and Product of 1 x 24 = —24

We need to find two integers whose product is —24 and whose
sum is 2. Obviously. 6 and -4 satisty these conditions. We can proceed
as follows:

x*+2x-24=0
xz_+6}(—4x—24-0

X(X+6)-4(x+6)=0

(X +6}x—4)=0

X+6=0 or x—-4=0

X=6 x=4

Hence the solution set {6, 4}
-:7.23:-
Solve the equation 5x” = 43x - 24
SOLUTION
5x% =43x — 24 .

5x% —43x +24=0
Sum of -43 and Product of 5 x 24 = 120
We need to find two integers whose product is 120 and whose
sum is —43. Obviously, —40 and -3 satisfy these conditions. We can
proceed as follows:
5%2 —40x -3x+24=0

Sx(x—8) - 3(x —8)=0

(x-8)(5x-3)=0 :
x—-8=0 Qe A 5x-3=0
x=8 %=1
3
X==
3

Hence the solution set {8, 3/5}
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: -:7.24:-
Solve the equation 153" + 34y + 15=80
SOLUTION
159>+ 34y +15=0
: ‘Eum of 34 and Product of 15 x 15 = 225
We need to find two integers whose product is 225 and whose
sum is 34, Obviously, 25 and 9 satisfy these conditions. We can proceed

as follows: _
15y> + 25y +9y + 15=0
5y(3y +5)+ 33y +5)=0

3 Gy + 505y +3)=0
3y+5=0 or Sy+3=0
3y=-5 Sy=-3
_ e
¥y 3
.I Hence the solution set {-5/3, —3/5}
-:7.25:-
Solve the equation 2x” + 3x - 8=0
' SOLUTION
2x° +3x-8=0
X +2 x-4=0
2
X +ix=4
2

For completing the square of the left sides, we take one half of the co-
efficient of x, and square the result. Add this numbar to both sides. In
this exampile one half of '/ is % and its square is (*/;)>. Add (/¢)’ to both

sides. _
, ; 2 52
X +3x+(§} =4 +(3)

2 4 4

[- 3)2 9 16+9 73
x+—| =4+—= =—=
16 16 16
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-:7.26:-
Solve the equation 15x" -3 -2=6
SOLUTION
15x* -x-2=0

For completing the square of the left sides, we take one half of the co-
efficient of x, and square the result. Add this number to both sides. In
this example one half of '/is is /30 and its square is (o). Add ('/3) to

both sides.
S (1)’ 3 LY
XX —— 4| —1 =—+| =
15 (30) 15 \30
[ 1]l 2 f  12esl 421

X-— | =—+——=
30 15 900 900 900
Taking square root of both sides

30 30
3
%=—t —
30 30
F oAl o2
X=—+—-=——:—
30 30 30 5
; ] - Fhe=ig -l
OF M= —aasn—uim

30 30 30 3
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=:17.27:-

Selve the equation x* —ox + 8 =0
SOLUTION
x}=6x +8=0
x*-6x=-8
In this example one half of 6 is 3 and its square is 9. Add 9 to both sides.
X -6X+9=-8+9
{x=3) =]

X-3=%1
X

X-3==1 or

(@8]

xl—'—'

-:17.28:-

Solve the equation 3x* —9x + 5=¢
SOLUTION
3x29x+5=0

3x'-9x=-5
=5

x=3x=—

In this example one half of 3 is ¥/, and its square 15 (914). Add (°4) to both
sides.

xz-—3x+2=—~5-+2
4
( .3)2 7
Rem— e
2 12
Taking square root of both sides
12 A2
1 3 1433
W3 2 2h
or \:_J?—-{ izh 7+_3\/—§
2J3 2 243
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-:7.29:-_

Solve the equation X" —4x-5=0
SOLUTION
X —4x-5=0
X’ -4x=5
In this problems one half of 4 is 2 and its square is 4. Add 4 to both

sides.

* X -4x+4=5+4
(x-2)°=9
(x-2)" =)

x—2==43
x — 3+2 or x =-3+2
x=35 x=-1

. -:7-30:"'
Solve the equation x’ —10x + 7=10

SOLUTION
X - 10x+7=0
X - 10x =-7
In this problems one half of 10 is 5 and its square is 25. Add 25 to both
sides.
x*-10x+25=-7+25
(x-5)° =18
x-5=+/18 =432

= 3-\[5—1-5
or x=—3\/5+5

-:7.31:-
" Solve the equation 4x” — 123x =0
SOLUTION
4x’ -12x=0
Z x> -3x=0
In this problem one half of 3 is ¥/, and its square is "/s. Add */; to both
sides.
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5 —3’(+2—2
4 4

[ 3)2 3)2  farne it e
el e Ll e T e
, 2 2 i T

Taking square root of both sides

313 6
=4 —=—=
242D
-3
or x=—'+270
2 g
-7.32:-
216
Solve the equation 25x” +30x+—2—5— =0
SOLUTION
25x% +30x A 0= 25x" +30x—-ﬂ,-
25 25
2,30 WG, 506 216
X X=—— X +—X=———
25 25 5 625

~In this problem one half of z’s is */,p and its square is (/10)". Add (*/;0)’ to
beth sides.

g 8 (6)2 %6 {6V
X4 —X+|—| =] —
57 110 25 10

( 6)2 216 36 _ 36 ( 6)2 (6]2
ixt—l = g =it =f—
10) 625 100 2500 10 50

6 6
Xt—=1—
10 . 50
& @i
X=t—-—
50 10

0 -10 50 35
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-:7.33:-
Solve the equation by completing the square x>~ 2x - 8=19
SOLUTION
x’-2x-8=0

x? - 2x=8
In this problem one half of 2 is I and its square is |. Add | to
both sides

2o i1=8+1

(x=-1%=9
(x-1)?=(3)°
Taking square root of both sides
Xx-1=43
Xx=+3+1
XxX=3+1=4 or X=-3+]1==2

Hence solution set is {4, -2}

-:7.34:-
Solve the equation by cnmpléting the square x’ + 10x - 2=10
SOLUTION
X2 +10x-2=0
x2 +10x=2

In this problem one half of 10 is § and its. square is 25. Add 25 to
both sides : ‘

x2 +10x +(5)> =2+25
(x+5*%=27
Taking square root of both sides
; x+5=4+27 =433
x=-5133
X=-5+33 or x=-5-343
Hence solution set is { -5+ 3\6 , =5 —3-\5}

-:7.35:-
Solve the equation by completing the square 2x’ + 12x - 5=0
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SOLUTION
2x2 +12x ~ 5=

2 -
2X°F 12x% =5

5
X" +06x=

k| s

In this problem one haif of 6 j

s 3 and its square is 9. Add 9 o
both sides
x2+6x+{3)2-—-f-+9'
' 5+18 23
+3)2 = e
ol 2.3

Va6 or
- _ o S b

Hence solution set i« {—3+ :6 =3 ik

-:7.36:-
Solve the equation by com pleting the s

SOLUTION
v +6y-15=0
Y +6y =15 .
In this problem one half of 6 is 3 and its Square is 9. Add 9 to
both sides

quare y’ + 6y — 15 = ¢

Y +6y+(3)? = 1549 = (y+3)2 = 24
Taking square root of both sides

Y+3=+V24 = yi3. 2 ave = £2./6
y=-3+26

Hence solution set is {-3+2J5 =3~ 2\/3}
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=13 T=
Solve the equation by completing the square x*+ 5x — 14 = ¢
SOLUTION
X +5x-14=0
x?+5x =14

In this problem one haif of § is 5/2 and its square is (5/2y=25/4,
Add 25/4 to both sides : :

2
x° +5x+(£] =14 +§-
i 2 4

e

5 9 5.9
L g e B e
2 2 22
3.9 =850 2 . or 5839  gs
X'—"“-‘j"'."—"——‘_——-="-’—_ x:____:-—__..=-_——-=—7
2122 2 2 2.2 2 - §]
Hence solution set is {2. -7}
- =27.38:- :
Solve the equation by completing the square 6x* — 13x = 28
SOLUTION
6x%—13x = 28 = xz—-l-ix :l’§
6 6

In this problem one half of —13/6 is -13/12 and its square is
(-13/12)’= 169/144. Add this square to both sides

2 +_1_3_x+(_g)3 _28 169

Sl

6 12} 6 144
(x_ 13}"’ _ 6724169 84
12 144 |44

-2 3
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Taking square root of both sides

i3 b 13- 29
—_—_— =—t
12 12 S 5
13429 42 7 or 13-29 16 4
B i e P - e — = e —— = ——
o 1252 - 12 12 3
Hence solution set is {7/2. —4/3}
-:7.39:-
Solve the equation x* + 8x + 15=0
SOLUTION

: : X +8x+15=0
_ I'he equation is in general form
a=1,b=8andc—-15

—b+vb? —4ac
i 22 ' :
_ -8+ J64-4(1¥15) _-8+64- 60

A ) 2
—8+J4 -8:2 -8+2 6
2 SR 2

o X=———=——=-13§

-:7.40:-
Solve the equation 2x’ - 7x - 15= 0
SOLUTION
- Tx-15=0
Herea=2 b=-7andc=-15

o :B:t‘\sz ~4ac
; 2a
- (DT -4Q)K-15) _ 7+/294120
2(2) 4
_7+4/169 7413 741320

=——=S

4 4 4 4
7-13_ 6 3

4!42
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-17.41:-
Solve the equation 6x* - 7y . 3 = 0
SOLUTION

6x’-7x-3=¢
Herea=6,b=-7andc=-3

b+ Vb? 4
s bty

———

Z2a
x= ZEDEVEN? - 463y _7+J195 72
= TN 23y
2(6) 12
SPENII ey S .
R T e »
T+11 18 3
X =- = e— =
B2 4272
o xmdll_ 4Ty
G TR e
-:7.42:-
Solve_theequaﬁnl‘l212+7x-l=0
SOLUTION

2+ 7x-1=9
’Herea=2,h=7andc=l

.
- —
s —71‘_/(-7)2-—4(2)(_-1) _-7+J4948 74 57

202 _E__}—_*_=T
~T+457 ~7-4/57
A S e UG iy T
4 4
/
-:7.43:-
Solve the equation x* - 125 + 36=0
SOLUTION
x2-12x+36=0

Herea=l,b=-l2andc=36
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_ —bxb? —4dac
e g

L 12122 ~ADG6) 124 VTdd- 144

2(1) 2

-:7.44:-
Solve the equation 12x* - 13x - 14=0
SOLUTION
12> - 13x - 14=0
Herea=12. b=-]3andc=-14

. by b® - dac
& 2a :
e ~(~13) £(-13)% ~4(12)-14) _ 1314169 +672
2(12) ' 24
_13+4/841 13229
24ty
13429 42 3§ 1329 16 & °)
Rse—i—mmmi - g M= o
24 24 4 24 24 6 73
-:7.45:-
Selve the equation 2x(3x — 5) = 3(7 - 8x)
SOLUTION

2x(3x-5)=3(7-8x)
6x” -10x=21-24x
6x%-10x+24x-21=0

6x’ +14x-21=0
Herea=6,b= 14 and ¢ =-21

= -b+vVb? - 4ac

2a

_ ~14£(14)> —4(6)-21) _—14+ 1964504

2(6) 12
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. -:7.48:-
Solve the equation by quadratic formula 2x’ +5x—2=0
SOLUTION
Herea=2.b=5andc=-2
~b# N 4ac
ZJa

R T 2
~5= 5 A 55

2A2) 4 4
Here Solution set is

Xi=

—

Lhn
——
@

il

|
s
!q.
o
il

-:7.49:-
Solve the cquation by quadrgtic formula n (3n — 10) = 25
SOLUTION
n(3n ~10)=25
3n’ -10n=25
3n" =10n-25=0

Herea=3,b=-10and c=-25
—b++b* - 4&{_:

2a

- (C10)£y(-10)* - 4(3(-25) _ 10 +/100 + 300
; 203) 7 i
104400 1020

g g
10£20 30 .  or 10-20 10 5
Xx= Z-—-—:‘S = )(:.—_:—__—__._
AR TR okl 6 g3
Here Solution set is {5, -5/3}

-17.50:-
Solve the equation by quadratic formula 2x' - 17x+30=0
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SOLUTION
, 2~ 17x+30=0
Herea=2.b= 17andc=30 ;

! —b_%x-’(bz—éiac
s e e R L S AT
a
(~17) £ J(-17)F - 4(2)(30) _17:4/289 240
2(2) 4 -
17:449 1747
4 4 Nt
[T 28 s or 17-7 10 5
X = =—=86 x= S——=
4 4 4 4 2
Here Solution setis {6, 5/2}
3781
Solve the equation 3" + 4.3™ - 7=0
SOLUTION
3143 -T7=0
3344373 -7=0
3.3% ¢ i ~7=0
3}\
g 4
Put3" =t 3t+?—?=0
Multiply t both sides
3t +4-T1=0
3 -Tt4+4=0
3 -3t-4t+4=0
3t(t-1) - 4(t-4)=0
Gt—4a)t-1)=0
3t—4=0 o T=1=0
t=4/3 ......... () L -G
Putting value of tin (j) - Putting value of t in (i)
P SR R

3 : X = 0
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[aking In both sides S5 =140, 0.26]
xin3=m4=In3 : -

In4-in3 _1.386 - 1.099

In3 1.099
298 o506
1.099
-:7.52:-
Solve the equation 2° - 327 +32=0
\ SOLUTION

2230k L0
(?‘*)z ~32%4+32=0 :

( "‘)2—12,2f 43220

Put 2" =t
: ' t2-12t+32=0
t? —Bt—4t+32=0
t(t - 8)—4(t —-8)=0
(t—4)t-8)=0
t-4=0 . : t-8=0
=4 (1) e (ii)
Putting value of t in (i) Putting value of t in (ii)
5% 24 - 38
2% =22 2% =
X 2 _ Xx=3
' $.5.={2,3]
-7.53:-
Solve the equation 2* + 27 -20=0
‘SOLUTION

2% L9784 an 0
%427 %2% _20=10
2% 46427 -20=0
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tH(t=27)=-9(t-27)=0
(1-9)t-27)=0
t=9=0" t=37 =4
=8 (1) e PR s (1)
Putting wvalue of tin 3" =t Putting value oftin 3" = t
3% =9 Gy
3‘ :32 ak 33
=2 %= 3
YRe AT
: -17.58:-
Selve the equation 2Jx =x-8
SOL UTION
2x =% -
Takmb the square of both sides
(2vx)? =(x -8’
4% - x° — 16x + 64
— X" +4x+16x - 64 =0
~x’+20x-64=0
x? —20x+64=0
Sum of —20 and Product of’l x 04 — 64
x* —16x —4x + 64 = 0
x(x—16)—4(x —-16)=0
(x=16)(x-4)=0
- x-16=0 or X=4=
x=16 =
Check :
When x = 16 Whenx =4
2Jx =8=-x T 2dk=8-x
216 =16 -8 2d4 =48
2x4=16-8 2x2=-4
§=8 4+-4
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Hence Solution of this problem is { 16} only.,

-:7.56:-

Solve the equatian \-'“IS-; + 4 — \/3_x+_l =

SOLUTION

\f";i_x+4-u'3}<+l =]

; i o
Vix+4 =] +43x% + ]
Taking the square of both sides
57¢-~'H$—.(I+\/3,\'+I}2
Sx+4=1+2<3x+1 +3x+1
Sx+4—=1-3x=1=23x+1

Sx=3x+2=243x+1

2x+2-—2\i3x+l':ﬁx+l=v‘3x+l

Taking square of both sides. we
(x+ B =(3x 1)

X2+ 2x+1=3x+1 -

x2+2x—3)<+]'~l—0

4 X2 -x=0

< x(x -1)=0
x =0 Or x—1=0=x=1

Hence Solution set is {0, 1}

-:7.57:-

Find the discriminant of each of thre following quadratic
equations and determine whether the equation has (1) no real

solution (2) one real solution (3) two real solution

51 SOLUTION S
Equation Discriminant Nature of roots
(1) : b® - 4ac = (=3)>.— 401)(7) No real solution
X =3x+i=0 ~0_28=_19 _
(ﬁ)) b? — dac = (=12)% — 4(9)X(14) On real solution
_9x—12x+4'—"ﬂ — 144 — 144 =0
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, Eqnatig'n | Ijisf:rini_inant_ =X | Nature of roots
(iii) b2 - dac=(5)" 42X -3) | Two real solution
2% S0 o0 L Sk Bdedo |
I (wl 4_ ;2 'U b? - dac = (4)> — 4 12) Two real solution |
T i =16+ 48 =64 |
(v) y | b? - dac=(-6) - 41K Noreal solution JI
Rleo s s =36 44= 8 R
(vi) 2 _dac=(4) 40N 2) | Two real solution
g S : : = _ |
3x +4x—2--U. ' ey a0 !
{vii) b - dac =(7) - 415%=2) ! Two real solution
2 el : e enian
Yoy e lfan’ —arin=ie9: | _
{viii) b? - 4ac = (4)" - 4(4)(1) One real solution
it l=0 | ¢ : : |
4x 4x ] 0 ! = l6—16=0 |
-:7.58:-

Find the discriminant of caeh of the fﬁllowmg qnadmn;
eguations and determine whether the equation has (1) two complex
but no real solution @) two equal real solution or (3) two unequal

real sulutmn

_ SOLUTION
. Equation . Piscriminant - Nature of roots |
(i) i . : b.z _dae = (_3)2 T, 4(1}{9) i T\'fva'complex hl_lt
1 x*=3x+9=0 i 91—36 3 _2'.! . fion real solutions
(_ii), _ Bl . 435'3'{'_20)1’ __4(4)(275“; -:-— Two equal real
4x"” - 20x + 25=0 : =400 - 400=0 ' j_snlutin‘ns
(iii) @ —(2)° - 4B3)(=1) Two uneguai real
13 25120 :4+l':16- ' solutions
(i;) b’ - dac=(6)" ~ 4(I)=T) | Two unequal real
+ fx — 7 = : I
X +6x~7=0 =364 28 = 64 solutions
(V) b? — 4ac = (3)% — 4(5%-9) Two unequal real
5x% +3x 9 0 . =9.4180=180 solutions |
i), | b’ —4ac=(-40)' ~4(16)25) | Two equal real
16x*+-40x+25=0 ~1600 ~ 1660 =0 solution
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SET-B

—-:.’?;l :.—

Find two consecutive integers whose product is 56
_ SOLUTION
Let The first number = x, then

The second number = x + |
Aceording to given condition

x(x +1)=56
x2 4+ x=56
X +x-56=0

x +8x~7x~-56=0
X(x+8)-Tx+8)=0
(x+8x-7)=0

x+8=0 . Of x;'.'-'D
x =-8§ 3 x=T7
When When
x=-8 3 ; .' i
x+l1=-8+1=-7 X +l=T+1=8

" The integers are (7, 8) or (-8, -7)

: B :
Find two consecutive integers whose product is 91 such that "
ne of the integers is one less than the twiee the other number. '
- SOLUTION

et the one nuinb'cr is x, then the other number is 2% - 1
Product of two such integers = x(2x — 1)

x(2x-1)=91
2% —x=91
2x* -x-91=0

2%’ —14x+13x - 21=0
2x(x - 7)+13(x~7)=0
(x-TN2x+13)=0
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x-7=0 _ or 2x+13=0

x=1 2x=-13
13
A e
s 4
If One integer = X = 7, then
Second infeger=2x—-1=14-1=13
-:7.3:-

Find the numbers whose product is 150 such that the ome of
the numbers is one more than four times the other numbers.

SOLUTION
Let The first number = x. then
The second number = 4x + 1
X(4x +1)=150
4% + x =150
: 4x* +x-150=0
Here a=4,b=1,c=-150
axc=4x-150=-600
4x” +25x =24x~150=0
X(4x +25)-0(4x+25)=0
(4x +25)(x-6)=0

4x +25=0 DR Xx-6=0
: 25 Xx=6
X =——
4
When x=6
Then4x+1=24+1=25
Hence the required numbers are 6 and 25
L ] z
-:7.4:-
Find two positive numbers having a sum 23 and a product of 126
SOLUTION
Let The one number is X

Since the sum of two positive number is 23
Then the second number =23 — x
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x(23 —x%) =126

23x —xi =106
5% — X2 126=0
-x" +23x—-126=0
%208 A 106 =1
X' —14x —9x 126 =0
X(x —14)-9x -14)=0
(x 140x 9)=0

x—14=10 or x-9=0
led x =90
=14 =9
When 3 When .x
23-%x=9 ' 23-x=14

Hence required numbers are 14, 9 or 9, 14

-:7.5:-
Sum of two numbers is 12 and the sum of their squares is 74.
Find the numbers.

SOLUTION

Let The first number = x, then
The second number = 12 — x
X2 +(12-x)* =74
X2 4144 -24x +x? =74 -
2x% —~24% 144 = 74
2x% —24x +144~74=0
'2x2 - 24x+76=0
X =12x+35=0
x? ~7x-5x+35=0
X(x~7)-5(x=T)=10
(x=T)%X~s)=0
x—7=0 or x-5=0
x=7 ; X =D

Hence required numbers are 7, 5or 5, 7
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-:7.6:-

Fiad two numbers such that their sum is 16 and their.
product is 22,

~ SOLUTION

Let The first number = x, then

The Second number = 10 — x
x(10-x)=22

10x —x? =22
X% =22=0 ,
T i 0

x2-10x+22=0
Using quadratic formula, we get
=1 b=-10and ¢ =22

(- 10) £ (~10)7 —4(1)22)
i :

2(1)
104410088 103412 10£2V3
2 SRR

=5+43

Hence the réquired numbers are 5+ V3 S ﬁ

~:7.7:- :
Two numbers differ by 7 and have a product of 120. What
_are they?

. SOLUTION
fet  The smaller number be x, then the larger number wili be
b el SRR # :

X(x+T)=120
x? +7x =120
x% +7x-120=0 »
A% 5% 28 S 13050 '
; . x(x+15)-8(x+15)=0
(x+15}x -8)=0
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o ils =1} . ar Xx—8=1
X =15 x=8 3
The numbers are either 8 and 8 + 7 = 15 or the numbers are

15 and 15 + 7=-8

7.8
Find three consecutive integers the sum of whose squares is 509.
SOLUTION
Let the three consecutive number be x, (x+1). (x+2)
Then
4 x+ D +(x+2)? =509
X2+ x% 4 2x+ | x* +4x+4=509
3x% +6x +3=509
3x° +6x+5-509=0
 3x% +6x-504=0 |
x* +2x-168=0 Y
x* +2x-168=0
Herea=1,b=2andc=-168
x? + 14x-12x-168=0
- x(x+14)-12(x +14)=0,
(x+14)x-12)=0
x+14=0 or x-12=0
x=-14 x=12

The consecutive numbers are 12, 13, 14 or-12, -13,-14
Whose sum of squares is 509. -

-27.9:- A
Find the number which added to 22 and 40 gives two
nambers with a product 1288.

3 _ SOLUTION
Let the number be x, then '
(x+22) +{x +40)=1288

x? +40x +22x + 880 = 1288 3
x* +62x +880-1288=0
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«? +62x-408=0
x* 1 68%-6x-408=10
X(x +6G8)-06(x +68)=0
(x+68)(x-6)=0
xt+68=0 of Liig=g=1
X = 68 X=0
The numbers is either 6 or -68 as (6+22)(6+40)=28x46=1288
and (-68+22)(-68+40) = (-46)(-28) — 1288.

~:7.10:-
Two positive integers differ by 6, and their product is 667.
Find the numbers.

SOLUTION -
Let The smaller number be x, then the larger aumber will be
x+6 )
x(x +6) =667

\{_-2 +6x —687=0

x? +29x - 23x - 667 =0
X(x+29)-=23(x+29)=0
o (x+29)(x—25)=0

X+29=0 or Xx—23=90
x=-29 i S
Hence required' numbers are x =23 and x + 6 =23+ 6 =29
":7.11:-

. A garden contain 90 trees. The number of trees in eaeh row
is 3 more than twice the number of rows. Find the number of rows
and number of trees per row.

SOLUTION

.Let  x represent the number of rows. Then 2x + 3 represent
the number of trees per row. :
Total number of trees are equal to the number of rows multiplied
by the number of trees per row. So
' x(2x +3) =90

2x2 $3x =90

o
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Ix° +3X-90=0
2x% +15x “12x-90 =0
A2y +15)-6(2x +15)=10
(2x=15)x 6) =0
2x+15=0 or - x—6=0
' ST S

The solution -15/2 must be disregarded, so there are 6 rows and -
2x + 3 or 2(6) + 3 = | trees per row. : :

i

-:7012:"

" A page for a Sunday Magazine contains 70 square inches of
type. The height of a page is twice the width. I the margin around
the type is to be 2 inches uniformly, what are the dimensions of a
page? ' :

- SOLUTION
Let x represcnt the width of a page. Then 2x represent the
height of a page. S0
Width of the typed material = x — 4 and height of the
typed material = 2x -4 : ;
Width of typed material x Height of typed material = Arca of
typed material - :
: (x—4)(2x=4)=70
Ix% —4x -8x +16=0
2x% -12x+16-70=0
2x% ~12x-54=0 -
x%—6x~27=0
% —9}5+3x—27¥0
X(x ~9)+3(x-9)=0
(x—=9x+3)=0
x-9=0 =S x+3=0
e =]
The negative solution has to be disregarded; thus the page is 9
inches wide and its height is 2(9) = 18 inches.
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-:17.13:-

The perimeter of a rectangle is 44 feet and Ms area is 112
Square feet. Find the length and width of the rectangie.

SOLUTION
_ Let the width be W feet. Then the length is 22 - W feet. Area of
rectangle is : EEkie
W(22- W)=112
22W W =112
2W-W2 112=0
-W2 422w -112=0
W2 —22W 4112
Wi 14W -8W 1 112=0
WEW —14) - 3(W-14) =0
AW -14XW-8)=0
W-i4=0 or - W-8=0
W=14 . C W=38
If width is 8 feet then the tengih is 22 —~ 8 = |4 feet
. -:7¢14:-
.Find the dimensions of a rectangular field which has an area
~ 0f 240 m’ and a perimeter of 64 m.

SOLUTION c
Let the width be W meters, then the length is (32-W) meters,
Hence

W(32-W)=240m?
32W-W? =240
W2 30W +240=0
W 12W-20W + 240 =0
W(W -12)-20(W-12) = 0
(W-12)(W-20)=0
W-12=0  or W-20=0

W=12 W =20
If width is 12 m then the length is 20 m.
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-:7.15:- :

A woman walks 20 km at a certain speed and then 10km at
3km/h faster. If the total time taken is 12 hrs. find her original
_ speed.

SOLUTION
Let The original speed by x km/h
Distance 20

Time for 20 km = - =—hrs
Speed X
Time for 10 km = i laco = 2 hrs
Speed X +3
Total time is as = -—!9—+—2-(-}~=13
x+3 x

Multiplying both sides by x(x+3) and simplifying, we get
[Ox+20(x+3}=12x(x+3)

10x + 20x + 60 =12x 2 + 36x
30x+60=12x2 +36x

o e v +30x —36x+60=0
—12x2 —6x+60=0

12x? +6x-60=0

2x2 +x-10=0

2x? +5x ~4x-10=0
X(2x+5)-2(2x+5)=0
2x+5)x-2)=0

2x+5=0 or x—2=0
&0 x=2

X ='——

2

Hence original speed was 2 km/h




