Chapter 5 Quadratic Equations in One Variable Ex 5.3

Solve the following (1 to 8) equations by using the formula:

Question 1.

()2x2—=7x+6=0

(i) 2x2—6x+3=0

Solution:
(i) 2x2-7x+6=0
Herega=2 b=-7,c=6
D=bz-4ac'=(—'?)2-4 x2x6

=49 -48=1
;. —biNb? -dac _—bi,jﬁ
v 2a " 2a
(=D 71
T 2x2 4
7+1 8 -1 6 3
smEeEgTlad g = Tmegsg
Lx=2,32
(i) 22 -6x+3=0

Herea=2,b=-6,c=3
then D=5 —4dac=(-6>-4x2x3

=36-24=12
N C-btD (612 64243
METT2a 0 2x2 TTa
. 6423 _2(+43) _3+43
A 4 4 T2
6-2v3 _2B-43) 3-43
I2= = =
4 4 2
3+43 3-8
Hence x = 3
2 2
Question 2.

()x2+7x—-7=0
(i) (2x+3)(3x—-2)+2=0




Solution:
(yx2+7x-7=0
Herea=1,b=7,¢c=-7
D=b—-dac=1P2-4x1(-17)

~49+28=77
 bxdD 15T 7277
XE e T T 2x1 T
“Fe:fTT = )
.x1= 2 andx2_~_2—-—
o e R o &
Hence x = > 3 5

(i) &x+3)Bx-2)+2=0
6x2 - 4x+9x-6+2=0
62+ 5x—-4=0
Here a=6,b=5,c=-4
D=6 -4ac=(5%-4x6x(-4)

=25+906 =121
_-bxyD _ 54121 5111
AT g 2x6 12
e TS _6 1
merdli iy 12. 3
-5-11 =16 -4
x2= == e —
12 12 3
1 -4
Hencex=5,—3
Question 3.

(i) 256x2—32x+1=0
(i) 25x2+ 30x+7=0




Solution:
(i) 256x%2 - 32x+1 =0
Herea=256b=-32c=1
D =% — 4ac = (- 32)> — 4 x 256 x |

= 1024 — 1024 = 0

. -b+dD _ -390 _ 32 _ 1

"X 2x256 512 16
x _—1'—1' —i H x-—n_]-L
I TR T R T AT

(i) 25x2+30x+7=0
Herea=25,6=30,c=7
D = b? - dac = (302 — 4 x 25 x 7

~ 900 — 700 = 200
_—b+4D _ -30++200
SR PR T

_ -30+100x2  —30£10v2 _ -3+43

3442 3-42

Hence x =
1 5 3

Question 4.
(iY2x2+\V5x—=5=0

(i) V3x2+ 10x —8V3 =0
Solution:




(i) 2x2+V5x - 5=0
Herea=2,b=+v5¢c=-5

D=b2-4ac=(J§)2-4x2x(-5)

=5+ 40 = 45
_—b+JD _ 545
e
_~J§i,/9x_5 5345
- 4> 4
2 =—J§+3J§=2J§=J§
' 4 4 2
_=5-35 a5
o e 4 - 4 =-J§

Hence X = 1’;’-,-«/—5-

(i) V3x2+10x-8V3=0
Herea - [3,0=10,c = _3./3
D = b2 - dac = (102 -4 x [3 x (-8,/3)
= 100 + 96 = 196

__-bJD _-10£4196 _-10+14
2a 2x43 243

o _-10+14 4 2xf3 3

S X T 2\/-3- —2J§—J_-XJ.§-=T
-10-14 24 -12x43

2T 2B B

_ -12J3- =_4ﬁ
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Hence xzd-s—, -43
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| Question 5.
(i) x—2x+2+x+2x—2=4
(i) x+1x+3=3x+22x+3
Solution:
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3]

()zm tm =1

' (z—2P+(z4+2)* _ 4
= (z+2)(z-2)

x2 —4x+4+x2 +4x+4
x2 -4 -

= 22+8=4x2-16

= 22 +8-4x2+16=0

= -22+24=0 = 2-12=0

Herea=1,b=0,c=-12

D=5 -4ac=0yF~-4x1(-12)

= 4

=0+48 =48
_—b:t‘/-ﬁ =Oiw[4_8 _im
¥ =T T 2x1 . 2
+[16x3 43

3

Hence roots are 2./3. -2./3



x+1 N 3x+2
x+3 2x+3

x+D(22x+3)=03x+2)(x+3)

= 22 +3x+2x+3=324+9x+2x+6
= 22+5x+3-32-1lx-6=0
= —x-6x-3=0=x2+6x+3=0
Here a=1,b=6,c=3
D=b-4ac=(6>-4x1x3

(ii)

=36-12=24
514D _ 623

* ey 2x1
6+ J4%6

x,=—3+~/§,x2=—3—\/—6"
Hencex=-3+ f¢,-3 - f¢

Question 6.
ax*+1)=(a*+1)x,a#0
(i) 4x2 —4ax + (a2—=b3) =0
Solution:




(Ja(x2+1)=(a%+1)x

axt-(a*+1m+a=0
Here a=a, b=-(a+ 1), c=a
D=4 -dac=[-(@®+DE-4xaxa
=d*+28 +1-4at=a* - 242+ |

= (a? - 1)
. _—bxJD
~ 2a
_(@+D)xy(@ -1 (a2 +1)(a? - 1)
2xa B 2a
s a’+1+a’ -1 _ 2a* _
- 2a "
_a*+l-a2+1 2 1
2 = 2a " 2a a

1
Hence x=a, —
a

(i) 42 —dax+(@®-b%)=0
Herea=4,b=—4qa, c = a* - b?
D = b? - dac = (- 4a)* — 4 x 4 (@® - b?)

= 16a* - 16 (a* - b?)

= 1642 —216a2 + 1652

vole l—)-bt\/—[; _ —(-4a)++16p2

= 2a B 2x4

_4ax4b _atbh

-8 2

) a+b a-b

X = 2 ,x2=—2——-

_ a+b a-b

Hence x—T,T
Question 7.
()X—1x=3,X#0

(i 1x+1x—2=3 X#0,2




Solution:

(i~ ==3

¥ —=1=23x
=2x2-3x-1=0
Herea=1,b=-3, ¢ = -1
" b —dac=(3) -4 x 1 x (-1)
=90+4=13

_ —b++b’ —dac

x_
2a

_-(32\13 32413
2x1 2
3+413 5 3-413

;A

=

(i1)

x—2+x 2x-2

x(x-2) T3 2 73

I -6x=2r—2=3x2-6x—-2x+2=0
I -8x+2=0
Herea=3,b=-8,c=2

b* —dac= (-8 -4 x3 x2

J{

=64 -24 =40
e —btw.l'f:z—fiac
2a
_—(-8)£420 _ 84210 _ 4xy10
2x3 6 3
. 4+Jﬁ 4—1:"1_6
. X, and .
3 -3
Question 8.

1x—2+1x—3+1x-4=0
Solution:




=, x-3+x-2 1
(x=-2)x-3) x-4

2x-5 -l
x?-5x+6 x-4

(2x=5)(x—4) =-1 (x*-5x + 6)
= 22 -8x-5x+20 =x2+5x-6
= 22 -8x—-5x+20+x-5x+6=0
= 32 - 18x+26=0

Here,a=3,b=-18,¢c =26

o x-3+x-2 1
(x-2)(x-3) " x-4
2x=5 -l
x2-5x+6 x-4

(2x~5)(x—4) =-1 (x* - 5x + 6)
= 22 -8x-5x+20 =x2+5x—6
= 22 -8x-5x+20+ 2 -5x+6=0
= 32— 18x+26=0

Here,a=3,b=-18,¢c =26

P Vb2 - 4dac
2a

Question 9.
Solve for X:2(2x—1x+3)—3(x+32x-1)=5 ,X#—3,12
Solution:




€T (OI l) 3(21:31):
o+3
Let 2 Jthenzl‘l
2 2 5
‘ y—y-
22 -3=5y=>22-5y-3=0
Here,a=2,b=-5,¢c=-3
b? - dac = (-5)* — 4 x 2 x (-3)
=25+24=49

—b:t\/bz-4ac

2a

|
S~

Now, y =

_=(=5)49

%7
2%2 4




- v,
Ly=35

X
When y = 3, then =3

x+3
= 3x+9=2x~-1
=> x-2x==1=-9=x=~10

When y = —2',then
Zx=1 =l

o x+3 2

4x-2=-x-3

dx+x=-3+2=>5x=~1

5
iy, =L
x=-10,
Question 10.

Solve the following equation by using quadratic equations for X and give your
() x2—5x—-10=0

(i) 5x(x+2) =3

Solution:




(()x2-5x-10=0
On comparing with, ax2+bx +c =0
a=1,b=-5c¢=-10

o ~b+yb? -4dac
2a
o ~E3)£E5) -a0)(-10)
2x1

v 5+4/25+40
2

oo 52465 _ 5%8.06

2 2
Bither 31806 1306 _
1mner x 5 = 2

_5-806 306
orx 2 5 -1.

. x=6.53,x=-1.53



(i) Sx(x+2)=3
Sx(x+2)=3

= 5x%+10x=3

= 52+ 10x-3=0
Herea=5,b=10,c=-3
D=5%—4ac= (102 -4 x 5 x (-3)

=100 + 60 = 160
_ ~bib? —dac _ ~10++/160
2a 2x5
_ -10£4/16x10 _ ~10+4410
10 10
_ —10£4(3.162) -10+12.648
10 10
~10+12.648 2.648
L %= 0 - 10 ~0-2648
=0.265
-10-12.648 -22.648
. x=0.26,-226
Question 11.

Solve the following equations by using quadratic formula and give your
answer correct to 2 decimal places :

(i)4x2—-5x—-3=0

(i)2x—1x=1

Solution:




(i} Given equation 4x2 - 5x - 3=0
Comparing with ax? + bx + ¢ =0, we have
a=4,b=-5,c=-3

i ~-bt4b? -4ac

2a

_ —(=5)+y(=5)% ~ 4x4x(-3)

2x4
_5:+4/25+48 5473 58544
8 g 8
_ 5+8.544  5-8.544
g "y

13544 3544
g g

= 1.693 or —0.443

= 1.69 or —0.44 (correct to 2 decimal
places)




1
(i) 2-—=7 = 22 -1="7x

= 2-Tx-1=0 ...(i)
Comparing (i) with ax® + bx + ¢,.we get,
a=2,b=-7,¢c= -1

_ —b++b ~4ac
e

2a
2
I L (S o )
- C2%2
7+/49+8 71457
_—_>. —
4 4
?+«f§ ?—ﬁ
- x= or x=
4 4
_ 7+7.55 B 7-=755
== X 4 aor x= 4
_14.55 _ —055
= X —4 or x= 4
= x=3.64 or x=-0.14
Question 12.

Solve the following equation: X—18x=6. Give your answer correct to two x
significant figures. (2011)




Solution:

r— 1B _§
Fy

=x2-6x—-18=0
a=1b=-6c=-18

-bﬂ:dbz-dac 6++36+72
x= =

2a 2
6+4108 61643 6(1-1.73)
= = = o —
2 2 2
=3x2730r3 x-073=8.19 or-2.19
Question 13.

Solve the equation 5x2 — 3x — 4 = 0 and give your answer correct to 3

significant figures:
Solution:

Wehave 5x2-3x—-4=0
Herea=5b=-3 c=-4

—bi+b? —dac 3t9+4x5x4 3:1':@
X= . =

2a ' 2x5 10
34943 3-943
ST T 10
1243 643
= X = '10 .. OTXxX*= ”}

= x=1.24 or x = -0.643



