14. Quadratic Equations

Exercise 14.1

1. Question

Solve the following quadratic equations by factorization method
x2+1=0

Answer

Givenx2+1=0

We have i =-1=1 = -

By substituting 1 = - in the above equation, we get

x2-i2=0

S>(X+i)(x-i)=0["a2-b%2=(a+b)a-Db)]

=2>x+i=0o0rx-i=0
=S X=-iorx =i
SOX =

Thus, the roots of the given equation are =i.
2. Question

Solve the following quadratic equations by factorization method
9x2+4=0

Answer

Given 9x? + 4 =0

=»9x°+4x1=0

We have i =-1=1 = -i

By substituting 1 = -2 in the above equation, we get
9x2 + 4(-%) =0

=>9x2-4i2=0

= (3x)? - (2i)> =0

= (3x + 2i)(3x - 2i) = 0 [" a2 - b? = (a + b)(a - b)]
=3x+2i=00r3x-2i=0

= 3x =-2ior3x = 2i

2 ‘ZI
=>X=—§101 51
2

-'-x=i§1

Thus, the roots of the given equation areig i.

3. Question

Solve the following quadratic equations by factorization method



x2+2x+5=0

Answer

Given x2 + 2x +5 =10

>x2+2x+1+4=0

=>x2+2(x)(1)+12+4=0

=(x+12+4=0[" (a+b)=a’+2ab+ b
>(x+12+4x1=0

We haveiZ =-1=1 = -

By substituting 1 = - in the above equation, we get
(x+ 12 +4(-%) =0

= (x+1)2-4i2=0

=(x+1)2-(2)2=0

= (x+1+2i)(x+1-2i)=0[" a?-b%=(a+b)(a-Db)l
=>Xx+1+2i=00orx+1-2i=0
=>x=-1-2iorx=-1+ 2i

X =-1 %2

Thus, the roots of the given equation are -1 + 2i.

4. Question

Solve the following quadratic equations by factorization method
4x2-12x+25=0

Answer

Given 4x2 - 12x + 25 =0

=4x2-12x+9+16=0

= (2x)2-2(2x)(3) +32+16=0

= (2x-3)2+ 16 =0 [ (a + b)? = a% + 2ab + b?]
=(2x-3)2+16x1=0

We have i =-1=1 = -

By substituting 1 = - in the above equation, we get
(2x - 3)2 + 16(-?) = 0

= (2x - 3)? - 16i? =

= (2x - 3)? - (4i)> =0

Since a2 - b2 = (a + b)(a - b), we get

(2x -3 +4i)(2x-3-4i)=0
=22Xx-3+4i=00r2x-3-4i=0

=2x=3-4ior2x =3+ 4i



> 21 3-I—2'
=Xx=-—2ior 5 +2i
2 2

3+2'
S == 1
2

Thus, the roots of the given equation aregi 2i.

5. Question

Solve the following quadratic equations by factorization method
x2+x+1=0

Answer

Givenx2+x+1=0

2+ +1+3 0
SX+Xx+—-+-=
4 4

2

s ) o3

=;.(X+E)2+E=0['.'(a+b)2=a2+2ab+b2]
2 1
(+1)2+3 1=0
— — % =
“\*T3) Ta

We have i2 =-1=1 = -2

By substituting 1 = -2 in the above equation, we get

(x+%) +§ —i?)=0
=:-(X+1)2—§12=

2 4

12 (V3
=:-(X+E) —(?i) =0

2
+ +J§' 0orx+ 3,
= —+—i= . 1=
X 21 orx 21
1 V3 0 l_l_‘v"'g,
=X X=————/—1=U0ri=——+—1
2 2 2
1 \,@
AX= ot
272

Thus, the roots of the given equation are 2 + ¥3;.
27 2

6. Question
Solve the following quadratics
4x2+1=0

Answer



Given 4x2 +1 =0

We have i =-1=1 = -i

By substituting 1 = -2 in the above equation, we get
4x2 - 2 =

=(2x)2-i2=0

= (2x + i)(2x - i) =0 [~ a%2-b% = (a + b)(a - b)]
=22x+i=0o0r2x-i=0

22X =-ior2x =i

1 1,
=xXx=—;lor ;i
2 2

.'.X:i i

B =

Thus, the roots of the given equation areig i.
7. Question

Solve the following quadratics
x2-4x+7=0

Answer

Givenx2-4x+7=0

>x2-4x+4+3=0

=>x2-2(x)(2) +22+3=0
=(x-2)2+3=0[ (a-b)?=a’?-2ab+ b’]
=(x-22+3x1=0

We have i =-1=1 = -i

By substituting 1 = -2 in the above equation, we get
(x-2)2+3(-¥) =0

=(x-2)2-3i?=0

= (x—-2)2—(v31) =0

Since a2 - b2 = (a + b)(a - b), we get
(x—2+3i)(x—2-V3i)=0
=x—2+V3i=00rx—2—-+3i=0
=>x=2—3iorx=2+3i

~X =243

Thus, the roots of the given equation are 2 + ,/3j.

8. Question

Solve the following quadratics



X2 +2x+2=0

Answer

Givenx2 +2x +2 =0

>x2+2x+1+1=0

=>x2+2(x)(1)+12+1=0

=(x+12+1=0[ (a+b)=a’+2ab+b?]

We have i =-1=1 = -

By substituting 1 = - in the above equation, we get
(x+ 12+ (- =0

=>(x+1)2-i2=0

=(x+1)2-()2=0
>(x+1+i)x+1-i)=0["a2-b%=(a+b)a-Db)
=>xXx+1+i=0o0orx+1-i=0
s>x=-1l-iorx=-1+i

SXx=-1%]

Thus, the roots of the given equation are -1 * i.

9. Question

Solve the following quadratics

5%%2-6x +2 =0

Answer

Given 5x2-6x +2 =0

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a = 0, are given by
_ b+ VbZ—4ac

X =
2a

Here,a=5,b=-6andc=2

~ —(=6) £/(=6)2 - 4(5)(2)

2(5)
6 ++36—-40
SX=—
10
6+vV—4
= X=—
10
6+./24(—1)
=X=— "
10
We have 2 = -

By substituting -1 = i in the above equation, we get

6 + +/4i2

X
10



10
=:-x—6i21
10
=:'X_Zl:?:ii)
10
=:-x—3ii
5
.-.x=§+ii
575

Thus, the roots of the given equation arng_r -i.

m |

10. Question

Solve the following quadratics

21x2+9x+1=0

Answer

Given 21x%> + 9x + 1 = 0

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a # 0, are given by
~b + Vb2 — 4ac

2a
Here,a=21,b=9andc=1

X =

-9+ ,/92 —4(21)(1)
=X =

2(21)
—9++81_84
=¥=——
42
—9++-3
T
-9+ ./3(-D
=2¥=—"—
42

We have i2 = -1

By substituting -1 = # in the above equation, we get

—in@
X=—_-—
42
2
-9+ ((V/3i)
== 42
—9 ++/3i
=Y =
42
9+\,"§.
T TR T
3 \f@.
X=——+—1i



Thus, the roots of the given equation are_i + :_fl
11. Question

Solve the following quadratics

x2-x+1=0

Answer

Givenx2-x+1=0

1 3

=>X2—X+E+Z=O
1 12 3
=20+ 3) 450
=X (x) > 2 2
2
ﬁ(x_&) +3_0(a-b)?=a?-2ab + b?]
2 4
(x-2) +3x1-0
—_—— _>< —
= | X 5 2

We have i =-1=1 = -2

By substituting 1 = - in the above equation, we get

(x—E)er%(—i?):o

2
(x-3) -3
=[x 2 41 =
142 \.@ ?
i’(x 2) (21)
S (x=2+80) (x—2-Fi) —o[va2- b2 = (a + b)(a - b)]
2 2 2 2
B o1
= X 21— orx 5 21—
1 \.’E. 0 N /3
= X=-——1=U0ri =+ —/—1
2 2
1 \,"'5
=—+—I
X 2_21

—

Thus, the roots of the given equation arei + V3.

2

12. Question

Solve the following quadratics
x2+x+1=0

Answer

Givenx2 +x+1=0

1+ +1+3 0
=1 — —_ =
X“+x 173

s ) o1



2
:(H&) +3_glv(@a+b)?=a’+2ab + b’
2 4
(+1)2+3 1-0
=X+ —X1=
2/ 4
We have i =-1=1 = -i

By substituting 1 = -i2 in the above equation, we get

2

(x+%) +%(—12)=0

- (X+&+Ei) (H;_Ei) —ol a2-b2=(a+b)a-b)]

2 2 2
RS PP S P
=X 2 21— orx 5 21—
1 V3 0 l_l_‘v"'g,
= = —————1= i = —— _
X 2 21 orx 2 21
1 \,"'5
e =——+—I
X 2_21

Thus, the roots of the given equation are_g + \*;1

13. Question

Solve the following quadratics

17x2-8x+1=0

Answer

Given 17x2-8x+1=10

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a # 0, are given by
~b + Vb2 — 4ac

2a
Here,a=17,b=-8andc=1

X =

o 8 #V(-8)? — 41N ()

2(17)
8 ++64—68
==
34
8+V—4
=y=——
34
8 +/4(—1)
=y=—" "
34

We have i2 = -1

By substituting -1 = i in the above equation, we get



=T
x—gi"m

34

8+ 2i

= X= 34
I CED)
34

4+i
=X=—
x=i+ii
1717

Thus, the roots of the given equation are% + 1_171,

14. Question
Solve the following quadratics
27x?-10x+1=0
Answer
Given 27x2-10x+1=0
Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a = 0, are given by
bt VbZ — 4ac
2a

Here,a=27,b=-10andc=1

~ —(-10) +,/(-10)2 - 427 (D)

=X=

2(27)

10 ++/100 — 108

=X=
54

10 ++-8

== —
54

10 +,/8(-1)

S X=—"7"7""
54

We have i2 = -1

By substituting -1 = # in the above equation, we get

10 + /8i2
X=——777-—
54
10+ [(2v21)°
=X =
54
10 + 2v/2i
=2 X=—
54
2(5 ++/2i
L CESED)



5

SO = 1
27

b | =
-J|t~31

+

Thus, the roots of the given equation are 2 + Ei-

27 T 27
15. Question
Solve the following quadratics
17x2 +28x+12=0

Answer
Given 17x2 + 28x + 12 =0

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a = 0, are given by
—b + Vb% — 4ac
2a
Here,a=17,b=28and c =12

X =

—28 + /282 — 4(17)(12)

=X=
2(17)

—28++/784 - 816

=X=
34

—28 £+/—-32

2YX=—T"T"
34

-28+,/32(-1)

=X=

34

We have i2 = -1

By substituting -1 = 2 in the above equation, we get

—28 ++/32i2
X=—"7"
34
—28+ [(4v21)°
=X =
34
—28 + 4/2i
==
34
2(—14 + 2¢/21)
2=
34
—14 + 2v/2i
==
17
14 . 22
XET 7!
Thus, the roots of the given equation are _ 1% | Ei.
17 = 17

16. Question

Solve the following quadratics



21x%2-28x+10=0
Answer
Given 21x?-28x + 10 =0
Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a = 0, are given by
—b £ Vb2 — 4ac
2a
Here,a =21,b =-28and c =10

X =

_ —(—28) +/(—28)% — 4(21)(10)

—x= 2(21)

28 + /784 — 840
=>Xx=

22

28 + /=56

-X=——
42

28 + /56(—1)

SXETT

We have i2 = -1

By substituting -1 = 2 in the above equation, we get

28 + \/56i2
T
2
28 + [(2v141)
== 42
28 + 2+/14i
= =
42
2(14 £V141)
=X=——"-"-"=
42
14 ++/14i
= =
21
14“@,
XTI E !
?._I_\,"'ﬁl
TX=3EST!

Thus, the roots of the given equation areZ + \’_ﬁi,

37 21
17. Question
Solve the following quadratics
8x2-9x+3=0
Answer

Given 8x2-9x + 3 =10

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a = 0, are given by



—b + Vb2 — 4ac
2a

X =

Here,a=8,b=-9andc=1

(=9 +£(-9)2 - 4(8)(3)

= X= 2(8)
9++81—96
=2K=——
16
9++-15
=KX=
16
9i\f15(_1)
=:-x=—16

We have i2 = -1

By substituting -1 = # in the above equation, we get

9 + +/15i2
X=———
16
9+ [(V5i)°
=X =
16
9 +/15i
=X =
16
9 + ‘v‘fﬁ,
A =—+ —i
16~ 16
Thus, the roots of the given equation are 2 4 Y25;.
16~ 16

18. Question
Solve the following quadratics
132+ 7x+1=0
Answer
Given 13x2 + 7x + 1 =0
Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a = 0, are given by
—b £ Vb2 — 4ac
2a
Here,a=13,b=7andc=1

X =

-7+ /77— 4(13)(D)
=X=

2(13)
—7 ++/49—-52
=Y=——
26
—-7++-3
=y=———
26
-7 +/3(-1)
=y=——

26



We have i2 = -1

By substituting -1 = 2 in the above equation, we get

—7 +/3i2
X=—T—"—"—
26
7+ |(v3i)’
=X=
26
—7 ++/3i
= X = 26
7+€3
X T T 06T 26!

Thus, the roots of the given equation are — 7 1 Ei.
26~ 26

19. Question
2x>+x+1=0
Answer
Given2x2 + x+1=0
Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a = 0, are given by
—b + VbZ — 4ac
2a

X =

Here,a=2,b=1landc=1

O E R 6

2(2)
-1++1—-8
=X=
4
—-1++-7
=x=
4
-1+ /7(-1)
=X= 4

We have i2 = -1

By substituting -1 = i in the above equation, we get

—1+47i2
Ty
2
-1+ ((V7i)
=X =
—1++7i
= X= 2
l'ﬁ
aX=——+—1
47 4

Thus, the roots of the given equation are _2 +£i-
47 4



20. Question

Prove: \Exz —x+ 3\/5 -0

Answer

Given \3x2 — 2x+3y/3=10

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a = 0, are given by

—b + Vb2 — 4ac

X =
2a

Here, 3 = 3. b

I
g
<l
Q
>
o
(]
I
2
il

2(v3)

V2 ++4/2-36

=X =
2\.@

V2 ++/-34

=X =
2\;"5

—V2 +,/34(-1)

=X=
2\;@

We have i2 = -1
By substituting -1 = i in the above equation, we get
—\2 £ V/34i2

2\;@

2\.@
—\.’E + \,@1
=>x=
2\.@

Vi V3
S = ——— —_—

2\.@ 2\;@
Thus, the roots of the given equation are — "'E+ "'Tji.

2\-‘3 - 2\-'3

21. Question

Solve the following quadratics\EX3 +x + \E -0

Answer

Given \2x2 + x++2=0

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a # 0, are given by

—b + Vb2 — 4ac
2a

X =

Here,3 =2, b=1and ¢ =2



-1+ le - 4(V2)(V2)

=X =

2(\;@}
—1++1—18
S X=——7"7"
2\.@
—-1++-7
=X=——
ZVE
-1+/7(-1)
S X=—"—
2\.@
We have 2 = -

By substituting -1 = # in the above equation, we get

—1+7i2
B 242
2
-1+ ((V71)
=X =
242
—1+7i
=X=
?.V"E
1 4 \.’7
S = E——
2\-@ ZVE
Thus, the roots of the given equation are — L_+ ‘*_7'_
242 242
22. Question
: .2 1
Solve the following quadraticsx” +x+— =10

NE)
Answer

Givenx2+x+i§=0

N

= (XE-I-X-I-L)X\.’E:OX\.E
V2

\ﬁszr\ﬁer 1=0
Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a = 0, are given by

—b + Vb2 — 4ac




=X =
2\;@
—V2+V2xV1-2V2
=X =
2y32
m@(—li\fl —2\.’5)
=X =
ZVE
—1+y1-2v2
=X =
2
-1+ J[zﬁ— 1)(-1)
=X =
2

We have i2 = -1

By substituting -1 = # in the above equation, we get

SN = — i—i

Thus, the roots of the given equation are _1 | Y22~
- 2

[

i.

ra

23. Question

Solve:x” + +1=0

2
Answer

Givenx2+%+1=0
J

X
=>(X2+E+ l)x\ﬁ=0x\ﬁ

=V2x2+x+V2=0
Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a # 0, are given by

—b + Vb2 — 4ac
2a

X =

Here,3 =2, b=1and ¢ =2

-1+ le - 4(V2)(V2)
2(v2)

=X =



-1++1—-8
2K =—

2\.@
—-1++v-7
=X=—"—
ZVE
-1+ 7(—1)
=2{=——
2\.@

We have i2 = -1
By substituting -1 = i in the above equation, we get

—1+47i2
2\.@

—-1++7i

=X =
?.V"E

1 [7

X:——i v

2\-@ PAY,

i

3]

|

L
24/

Thus, the roots of the given equation are —

=1

24

ral
(%]

24. Question

Solve the following quadratics\EX—" Lx+ \f’_ -0

Answer

Given \/Ex2 + x+5=0

Recall that the roots of quadratic equation ax? + bx + ¢ = 0, where a = 0, are given by

—b + Vb2 — 4ac
2a

X =

Here,3 =45, b=1and ¢ =5

-1+ le — 4(\5)(V5)
2(Vs5)

—1++1—-20
==
ZV"E

=X =

—1++-—19
=Y=———
2\.’3
-1+ 19(—1)
SX=——"——
?.v'g

We have i2 = -1

By substituting -1 = # in the above equation, we get



ZV"E
-1+ [(y191)°
=X =
2\;"'3
—1++/19i
=xXx=
2\.@
1 +m@|
AX=——=+—1i
2\.’3 ZV"E

25. Question
x2+x-2=0
Answer
Given -x2 +x-2=0

>x2-x4+2=0

: +1+7 0
=X —X+—-+-=
4 4
1 1 7
2003+ (3) +5-
=X (x)z > 2

2
- (X_&) +I_gl(a-b)2=a?-2ab+ b?]
2 4

( 1)2+7 1=0
_— — % =

We have i2 =-1=1 = -2

By substituting 1 = -2 in the above equation, we get

1\ 7
x—=] +-(-i%?)=0
(x=3) +360
(-3) 5
= | X 5 41 =
-2y - (2 -
=[x 2 21 =
=,(X_&Jrﬁi)(x_}_ﬁi)=0[-.-a2—b2=(a+b)(a—b>]
2 2 2 2
+\.ﬁl 0 1 \'ﬁ.
=yv——+—i= - =
X 21 orx 2 21
1 V7. 0 or . [7
=:-x-2 21— Orx = i
1 W7
AX=—F—1i
27 2

Thus, the roots of the given equation are? + ¥7;.
27 2



26. Question

SO|Ve:X3 —_2x+ =0

o]

Answer

Givenx2—23+§=0
1
= x*— 2x+ 1+5=0

1 1
2-2 (—)+12+—=0
=X (x) > >

= (x—1)2 +§= 00 (a-b)?=a?-2ab+b?]

= (x—1)2+%><1=0

We have iZ=-1=1 = -i

By substituting 1 = - in the above equation, we get

(x— 1)2+%(—12)= 0

1
= (x—1)* -5 =0

=(x—1)?— (%1)2 =0

= (x—1+%i)(x—1-%i)=0l"a2-b?=(a+b)(a-b)]
V2 V2

:x—1+r1§i=001'x—1—r1§i=0
=:-x=1—ii=00rx=l+ii
V2 V2
--x=1+ii
72

Thus, the roots of the given equation are1 + %1.
J

27. Question

Solve the following quadratics3X3 —4x+ =0

3
Answer

Given 3x? —4x + =" =0

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a = 0, are given by

—b + Vb2 — 4ac
2a

X =

Here,a=3,b=—4andc=?



-9+ [97-143) ()

-x= 2(3)
4 +4/16 — 80
=2¥=——
6
4+\—64
=>X=—
6
4+ ./64(—1)
SX=——

We have i2 = -1

By substituting -1 = # in the above equation, we get

4 + /6412
X=7 %
4+./(81)?
= =—"""
6
4+8i
=x=—
2(2 + 4i)
=1 =
6
2+ 4
=X=
3
2 4
“X=3E3!

Thus, the roots of the given equation areg + gi.

Exercise 14.2

1 A. Question

Solve the following quadratic equations by factorization method:
x?2 + 10ix-21=0

Answer

x2+10ix-21=0

Given x? + 10ix - 21 = 0

=x?+ 10ix-21x1=0

We have iZ=-1=1 = -i

By substituting 1 = - in the above equation, we get
x% + 10ix - 21(-¥) = 0

= x? + 10ix + 211 =

= x? + 3ix + 7ix + 212 =0

= X(X+ 3i) + 7i(x +3i) =0

= (X + 3i)(x+7i) =0



=>x+3i=00orx+7i=0

~ox = -3ior -7i

Thus, the roots of the given equation are -3i and -7i.
1 B. Question

Solve the following quadratic equations by factorization method:
X2+ (1-2i)x-2i=0

Answer

x>+ (1-2i)x-2i=0

Given x2 + (1 -2i)x-2i=0

=x%+x-2ix-2i=0

=2Xx(x+1)-2ilx+1)=0

=(x+1)(x-2i)=0

=2Xx+1=0o0rx-2i=0

X = -1 or 2i

Thus, the roots of the given equation are -1 and 2i.
1 C. Question

Solve the following quadratic equations by factorization method:

x? —('2-\@ +3i)x+6\f§i =0

Answer

x?— (2V3+3i)x+6y3i=0

Given x? — (23 +3i)x + 6v/3i = 0

= x?— (2¢/3x + 3ix) + 6v3i= 0

= x> — 2V3x—3ix + 64/3i=0
=x(x—2v3)-3i(x—2v3) =0

= (x—2vV3)(x—3i) =0

=x—2V3=00rx—3i=0

~X = 2+/3 or3i

Thus, the roots of the given equation are 2,/3 and 3i.
1 D. Question

Solve the following quadratic equations by factorization method:
6x% - 17ix - 12 =0

Answer

6x2 - 17ix-12=10

Given 6x2 - 17ix - 12 =0



=6x2-17ix-12x1=0

We have i =-1=1 = -i

By substituting 1 = -2 in the above equation, we get
6x2 - 17ix - 12(-i%) = 0

= 6x%2-17ix + 122 =0

= 6x2 - 9ix - 8ix + 122 =

= 3x(2x - 3i) - 4i(2x - 3i) =0

= (2x-3i)(3x-4i)=0

=22x-3i=0o0r3x-4i=0

= 2Xx = 3ior 3x = 4j

3. 4
~X=_1or ;i
2 3

Thus, the roots of the given equation aregi and %’1.

2 A. Question

Solve the following quadratic equations:

x? —('3J§+2i)x +6:421=0

Answer

x> — (3vV2+2i)x+6v2i=0

Given x? — (32 + 2i)x + 6y/2i = 0

= x? — (3y2x + 2ix) + 6y/2i = 0

= x2—3V2x—2ix+ 62i=0

= x(x—3v2)-2i(x—3v2) =0

= (x—3V2)(x—-20) =0

=>x—3V2=00rx—2i=

~X =32 or2i

Thus, the roots of the given equation are 3,/2 and 2i.

2 B. Question

Solve the following quadratic equations:

x> - (5-i)x+ (18 +i)=0

Answer

x2-(5-ix+(18+i) =0

Givenx2 - (5-i)x + (18 +i) =0

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a = 0, are given by

—b + Vb2 — 4ac
2a

X =



Here,a=1,b=-(5-i)andc= (18 + i)

~(~(5- D) (5= D)~ 4D(a8+D

=2 X= 20D

(5—D+(5—1)2—4(18+1)
=X=

2

(5—1) £ V25— 10i +i2 — 72 — 4i

=X=
2

(5—-1)x+V—47 - 14i +i2

=X=

2

By substituting i2 = -1 in the above equation, we get

(5—1) £/—47 — 141 + (1)
X =

2
(5—1)+V—48 — 14i
=Y =
2
(5—1) £ /(—1)(48 + 14i)
= X=

2
By substituting -1 = 2 in the above equation, we get
(5 —1) £/i?(48 + 14i)
X =
2

(5—1) +iJ48+ 14
N 2

We can write 48 + 14i = 49 -1 + 14i

= X

=48+ 14i =49 + 2 + 14i [V % = -1]

=48 + 14i = 72 + 2 + 2(7)(i)

=48 + 14i = (7 + i [ (a + b)2 = a2 + b% + 2ab]
By using the result 48 + 14i = (7 + i)Y, we get

o (5—1) £i,/(7 +1)2

2
(5-Dxi(7+1)
=2 X=
2
(5-D)+i(7+i) (5-1)—i(7+1)
X= or
2 2
5—i+7i+i® 5-1—-7i—1
=X= ) or 2
—x— 5+61‘;—(—1] or 5-8i-(-1) [ 2 = -1]
5+6i—1 5-8i+1
=y = or
2 2
4+6i 6—8i
= X= or

2 2



2(2+30)  2(3— 4i)
T T

LX =24+ 3ior3-4i

=X

Thus, the roots of the given equation are 2 + 3i and 3 - 4i.

2 C. Question

Solve the following quadratic equations:

+)x°-(5-ix+2(1-i)=0

Answer

+i-(5-ix+2(1-))=0

Given 2 + )x® - (5-i)x +2(1-i)=0

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a = 0, are given by
~b + Vb2 — 4ac

2a
Here,a= (2 +i),b=-(5-i)andc=2(1-1)

X =

—(-(5-1)+ J(—(5 -D) —22+1(2(1-1)
202+ 1)

=X=

(5—-D+J(5-12—-8(2+D(1-1)
x= 202+ 1)

(5—D)+ 25— 10i+i2—8(2—2i+i—1i2)
B 2(2+1)

= X

By substituting i = -1 in the above equation, we get

(5—1) iJZB— 10i+(—1) —8(2—i—(-1))

x= 202+1)
(5—1)+24—-10i—8(3—1)
=X =
2(2+1)
(5—1)+ 24— 10i— 24 + 8i
= =
x 202+1)
(5—1) £v-2i
Y

We can write -2i =-2i+1-1

= 2i=2i+1+i[iZ=-1]

= 2i=1-2i+12

= -2i=12-2(1)(i) + i

= -2i=(1-1i)2[(a-b)2=aZ-2ab + b?]
By using the result -2i = (1 - i)?, we get

(5—1) + /(1T —1)2
- 202 +1)




_(B-D+(-1)
N 2(2 +1)

_(G-D+(1-D (-D)-(1-1)

Ty Y (!
B—i+1—1 5—i—1+]
Y Iy R YO S
6-21 4
XT3+ Y22+
3-1 2
=X=_-—0r —
=ori M 2+
3-i 2—-1 2 2-i
= X ' X
R I Rl N R N Rl
(3-D@2-1)  202-1
R I T Ny R R T
6-3i-2i+i2  4-2i
_ 6-5i+(-1)  4-2i ..o
=X=""0 il
5—5i 4-2i
=X = "
a1
5(1—1) 4-2i
= X = or
5 5
it
SX = 1015 51

Thus, the roots of the given equation are 1 - i and? — 31

= b=

2 D. Question

Solve the following quadratic equations:

x2-(2+ix-(1-7)=0

Answer

X2-(+ix-(1-7i)=0

Givenx2-(2+i)x-(1-7i)=0

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a # 0, are given by
~b + Vb2 — 4ac

2a
Here,a=1,b=-(2+i)andc=-(1-7i)

X =

—(~2+1D)+ J(—(2+ D)’ - 4(0)(-(1 - 7D)

=X= 20D
C+D+J(2+1)2+4(1-70)
=X =
2
(2+1) +V4+4i+i2+ 4 —28i
=X =

2



(24+1)+ 8 — 241 + 12
N 2

=X

By substituting i = -1 in the above equation, we get
(2+1) £8—24i+(-1)
- 2
(2+1) V7 — 24i
B 2
We can write 7 - 24i = 16 - 9 - 24i

=X

=7 -24i = 16 + 9(-1) - 24i

=7 -24i =16 + 912 - 24i [ i2 = -1]

=7 - 24i = 42 + (3i)? - 2(4)(3i)

=7 -24i=(4-3i)2["(a-b)=a%-b?+ 2ab]
By using the result 7 - 24i = (4 - 3i)%, we get

A VESCRENE

2
(2+1) + (4—30)
X =
2
(2+1)+ (4—3i) (2+1) — (4—3i)
X= or
2 2
2+1+4—-31 2+1—4+3i
= X= or
2 2
6—2i -2+ 4
= X= or
2 2
2(3—-1) 2(—1+21)
= X= or
2 2

X =3-ior-1+2i
Thus, the roots of the given equation are 3 - i and -1 + 2i.
2 E. Question

Solve the following quadratic equations:
ix2-4x-4i=0

Answer

ix?-4x-4i=0

Given ix? - 4x - 4i =0

= ix% + 4x(-1) - 4i=0

We have i2 = -

By substituting -1 = i in the above equation, we get
ix2 + 4xi% - 4i = 0

=i(x? + 4ix-4)=0

=>x2+4ix-4=0



=>x2 +4ix +4(-1) =0

=x% + 4ix + 42 =0 [ % = -1]

= x% + 2ix + 2ix + 4i¢ =

= X(x + 2i) + 2i(x + 2i) =0

=(x +2i)(x+2i)=0

=(x+2)2=0

=>Xx+2i=0

" X = -2i (double root)

Thus, the roots of the given equation are -2i and -2i.
2 F. Question

Solve the following quadratic equations:

x? + 4ix-4=0

Answer

x2+ 4ix-4=0

Given x2 + 4ix -4 =0

=x2 + 4ix + 4(-1) = 0

We have i2 = -1

By substituting -1 = i in the above equation, we get
=x% + 4ix + 42 =0

= x? + 2ix + 2ix + 42 =0

= Xx(x + 2i) + 2i(x + 2i) =0

= (x + 2i)(x+2i)=0

=(x+2)2=0

=>x+2i=0

.. X = -2i (double root)

Thus, the roots of the given equation are -2i and -2i.
2 G. Question

Solve the following quadratic equations:

2x? —\"Eix—i:()

Answer
2x2 +16ix—i=0
Given 2x2 + 15ix—i=10

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a = 0, are given by
—b + Vb% — 4ac
2a

X =

Here,a =2,p = /15iand ¢ = -i



—(V15i) £ J (VI5i)" — 4(2)(—0)

=X =
2(2)
—/15i + /1512 + 8i
=2 X=

4

By substituting i = -1 in the above equation, we get

/151 + /15(—1) + 8i

x = -V
B 4
—/15i ++/8i — 15
=X =
4
—V15i £ /(-1) (15— 8i)
=2 X=

4

By substituting -1 = i in the above equation, we get

—/15i £ /i2(15 — 8i)
4
—/15i + iy/15 — 8i
=X=
4
We can write 15 -8i =16 - 1 - 8i

X =

=15-8i = 16 + (-1) - 8i
=15-8i=16 + £ -8i [ i% = -1]
=15 - 8i = 42 + (i)2 - 2(4)(i)
=15-8i=(4-i)2[(a-b)?=a?-b2+ 2ab]
By using the result 15 - 8i = (4 - i)2, we get
_ 1+ if(4 -2
4

—/15i+i(4 —1)

=X

4
—/15i+i(4—i) —/15i—i(4—1)
= X= or
4 4
—/15i+4i—i>  —/15i —4i+i2
= X= or
4 4
Ly —/15i+4i—(-1) or —/15i—4i+(-1) [ 2 = -1]
4 4
—/15i+4i+1 —/15i—4i—1
= X= ar
4 4
1+(4—V15)i —1—(4+ V15)i
= X= or
4 4
1+ 4—+15\ 1 [4+V15)
S XK= 2 2 10T 2 2 1

Thus, the roots of the given equation arel 4 (4—_5]1 and_21_ (
4 4 4

4+ \-"E

4

)



2 H. Question

Solve the following quadratic equations:

X-x+(1+i)=0

Answer

X>-x+(1+i)=0

Givenx2-x+ (1 +i)=0

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a # 0, are given by

—b + Vb2 — 4ac
2a

X =

Here,a=1,b=-1andc=(1+1)

D +YED2 -4+

= X= 2(1)
1+ /1—4(1+1)
=X =
2
1+V1I—4—4i
= X=
2
1+V=3— 4i
=>2X=——
2
1+/(-DGE+ 40)
= X= >

By substituting -1 = i in the above equation, we get
1+ /i2(3 + 4i)
2

1+iy3+4i
2 A=—"FT""
2
We can write 3 +4i=4-1 + 4i
=>3+4i=4+P+4i[i2=-1]
S34+4i=2242+22))
=3+4+4i=2+i)2[(a +b) =a?+ b2+ 2ab]
By using the result 3 + 4i = (2 + i)?, we get
1+i/(2-1)2
N 2
1+i(2+1)
N 2
1+i(2+1) 1—-i(2+1)
= ar
X 2 2

=X

1+2i+i? ‘1—21—12
=X= 2 or 2

1+21';-(—1] or 1-2i-(-1) [ 2 = -1]

=X =



1+2i—-1 1-2i+1

=X= 2 or 2
2 2-12i
=:-x=50r 2
=X=1ior 20-1
2
Sx=iorl-i

Thus, the roots of the given equation areiand 1 - .
2 1. Question

Solve the following quadratic equations:
ix2-x+12i=0

Answer

ix?-x+12i=0

Given ix?-x + 12i =0

= ix% + x(-1) + 12i =0

We have i2 = -

By substituting -1 = i in the above equation, we get
ix? + xi% + 12i = 0

=i(x2+ix+12)=0

=>x?+ix+12=0

=x%+ix-12(-1)=0

=x%+ix-12i?=0["i% =-1]

= x2 - 3ix + 4ix - 122 =0

= X(x - 3i) + 4i(x-3i) =0

=(x-3i)(x+4i)=0

=>x-3i=0o0orx+4i=0

-~ x = 3i or -4i

Thus, the roots of the given equation are 3i and -4i.
2 ). Question

Solve the following quadratic equations:

X7 — (342 -2i)x —2i=0

Answer

x?—(3v2-2i)x—V2i=0

Givenx?— (342 —2i)Jx —V2i=0=0

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a = 0, are given by

—b + Vb2 — 4ac
2a

X =



Here,a=1,ph = —[3\,@— 21) and ¢ = —/2j

_ (_(3\,@— 21)) + J(—[B\E - :zi))2 — 4(1)(—V21)
(3vZ —2i) + J(Bﬁ— 2i)° + 47
=X= 5
_ (3V2—21) £ V18— 12V2i + 412 + 4V2i
=X= 5
(3V2 — 2i) + V18 — 8V2i + 4i2
=X=

2

By substituting iZ = -1 in the above equation, we get

(3v2—2i) + JIB —8V2i+4(-1)

X =

2
. e o /A a4
(3v2—2i) £/18—8\2i— 4
= X=
2
(3v2 —2i) £ /14 — 8V2i
= X=

2
We can write 14 — 8y2i = 16 — 2 — 8/2i

= 14 —8y2i = 16 + 2(—1) — 8V2i
= 14— 8v/2i = 16 + 2i% — 8y2i [ 2 = -1]

= 14— 8v2i = 4% + (VZi)" - 2(9)(v2i)

= 14— 821 = (4 — 21)" [ (@-b)? = a% - 2ab + b?]

By using the result 14 — gy/7j = (4 — yZi)", We get

(3vz—2i) + [(4—v2i)°

X =

2
(3v2 —2i) + (4 — v2i)
= X =
2
(3v2—2i) + (4 —v2i)) (3v2—2i) — (4 —+2i)
=¥ = or
2 2
3W2—-2i+4—+21  3V2-—2i—4+2i
= X = ar
2 2
I 3\."§+4‘—2{2+\,"§)i - 3\,"5—4-;{2—\,"5)1' [... |2 = _1]
W2+4 [2+42\ 3W2—4 [2-.2\
nX = — - — i
X 2 2 1T T 2

Thus, the roots of the given equation are

2 K. Question

34 Z2+4 (2+ﬁ

)1and

3yI-2 (

2— \."E

2

)



Solve the following quadratic equations:

x’ —(&EH)X +\2i=0

Answer

xi. x2— (V2 +i)x+y2i=0

Givenx?— (V2 +i)x+v2i=0

=x?— (V2x+ix)+V2i=0
=x2—2x—ix+2i=0

= x[x— \E)— i[x— \E) =0

= (x—V2)x-0) =0

=x—V2=00rx—i=0

~x=+2ori

Thus, the roots of the given equation are /7 and i.

2 L. Question

Solve the following quadratic equations:

2x2 - (3+ 7i)x + (9i-3)=0

Answer

2x2 - (3+ 7i)x + (9i-3)=0

Given 2x? - (3 + 7i)x + (9i-3) =0

Recall that the roots of quadratic equation ax2 + bx + ¢ = 0, where a # 0, are given by
—b £ Vb2 — 4ac

2a
Here,a=2,b =-(3 + 7i) and c = (9i - 3)

X =

—(-3+ 7))+ J(—(3+ 71)" - 4(2)(91—3)
2(2)

=X =

e (3+7) +/(3+71)2—8(91—3)

4
(3+ 71) £9+ 42i + 49i2 — 72i + 24
=X =
4
(3+ 7i) £ /33 — 30i + 49i2
=X=

4

By substituting i2 = -1 in the above equation, we get

e (3 +7i) + /33 — 301 + 49(—1)
4
(3+71) £33 —30i— 49
- 4

= X



(3+ 7i) £ V=16 — 30i
X =
4

3+ 7))+ (-1)(16 +30i)
B 4

=X

By substituting -1 = 2 in the above equation, we get

o (3 +7i) + ,/i2(16 + 301)
4

(3+ 7i) £ iy16 + 301
B 4

We can write 16 + 30i = 25 -9 + 30i

=X

=16 + 30i = 25 + 9(-1) + 30i
=16 + 30i = 25 + 9 + 30i [ i2 = -1]

=16 + 30i = 52 + (3i)2 + 2(5)(3i)

=16 + 30i = (5 + 3i2 [" (@ + b)? = a2 + b? + 2ab]
By using the result 16 + 30i = (5 + 3if, we get

(3+71) +iy/(5+3i0)2
X =

4
(3+ 71) £i(5+ 3i)
=X =
4
(3+71)+i(5+3i1) (3+7i)—i(5+3i)
= X= or
4 4
3+7i+5i+3i% 3+7i—5i—3i°
=X = or
4 4
3+ 12i+3i2 3+ 2i—3i?
= X= or
4 4
- x— 3+12i+3(-1) or 3+2i-3(-1) [ i2 =-1]
4 4
3+12i—3 3+2i+3
= X= or
4 4
12 6+2i
= X=—10Tr
4 4
3 6+2'
=x=3lor -+—i
4 4
3 3+1'
S X =010T — —1
2 2

Thus, the roots of the given equation are 3i andg+ Eli-

Very Short Answer

1. Question

Write the number of real roots of the equation(x — 1)3 + (X —

Answer



given (x-1)2+(x-2)%+(x-3)?=0
X2+ 1-2x+X2+4-4x+X2+9-6x=0
3X?-12x+ 14 =0
Comparing it with aX? + bx+ ¢ = 0 and substituting them in b? - 4ac, we get
= (-12)2-4(3)(14)
=144 - 168
=-24<0.
Hence the given equation do not have real roots. It has imaginary roots.
2. Question
If a and b are roots of the equation x° -px+q=0, then write the value of l +l.
a
Answer
given x2-px + q =0
We know sum of the roots = p
Product of the roots = q
As given that a and b are roots then,
at+tb=p
ab=q
given §+ é
a+b
ab

p

q

3. Question
If roots a, B of equation x* —px +16 = 0 satisfy the relation ¢ +f- =9, then write the value of p.

Answer

givena? +p2 =9

(a + B)2—2af =9

Given x2- px + 16 = 0 and a, B are roots of the equation then
Sumofrootsa+ B =p

Product of roots a B = 16

Substituting these in (a + B)%2-2 a B=9 we get,

p2-2(16) =9
p? =41
P=+v41

4. Question



If >+ \E is a root of the equationx” +px +q =0, then write the values of p and q.

Answer

we know irrational roots always exists in pair hence if 2 4+ /3 is one root then 2 — /3 is another root.

Givenx2 + px4+q=0
Sum of roots = -p
2+V3+2-V3=-p
P=-4

Product of roots = q
(2+V3)(2-V3)=q
4-3=q

q=1.

5. Question

If the difference between the roots of the equation y? 4 gy + 8 — () is 2 write the values of a.

Answer

given x2 + ax + 8 =0 anda - B =2
Also from given equation a B = 8
Asa-B =2

Then a—E=2
o

a?-2a-8=0

(a-4) (a + 2)=0

a=4anda = -2

if a = 4 then substituting itin a - B = 2 we get,
B=2

from the given equation,

sum of roots = -a

a+B=-a

-a=4+2

a=-6

if a = - 2 then substituting itin a - B = 2 we get,
B=-4

then sum of rootsa + B =-a

a==o6

therefore a = = 6.

6. Question
Write the roots of the equation (a—b)x* +(b—c)x +(c—a)=0

Answer



roots of a quadratic equation is y — ~BEfvbi-dac
2a

From the given equation we get,

. —(b—c)+/(b—c)2—4(a—b)(c—a)

2(a—Db)
B —(b—c¢) £ b2 + cZ —2bc — 4ac + 4a? + 4bc — 4ab
N 2(a—b)
_ —(b-o+y(-2a+b+0)?
N 2(a—h)
_—b+c+(—2a+b+c) d—b+c—(—23+b+c)
- 2(a—b) an 2(a—b)

2(c—a) 2(a—hb)
“2G-b) " 2G-b)

7. Question

If a and b are roots of the equation ¢ _y 41 = (), then write the value of 4% | },°.

Answer
from the given equation sum of rootsa + b =1

Product of rootsab =1

Now a2+ b2=(a+b)2-2ab

8. Question

Write the number of quadratic equations, with real roots, which do not change by squaring their roots.
Answer

from the given condition roots remain unchanged only when they are equal to 1 and 0.

Hence the roots may be (0,1) or (1,0) and (1,1) and (0,0).

Hence 3 equations can be formed by substituting these points in (x-a) (x-b) = 0

Where a, b are roots or points.

9. Question

. s . . 1 1
If a, B are roots of the equation k- 4 |x 4+ 1 = (). Write an equation whose roots are —— and ——.

o p
Answer
from the given equation sum of the roots a + B = - |

Product of roots af = m

Formula to form a quadratic equation is x2- (a + B) X+ af = 0



Where a, B are roots of equation.

Given —?1—?1 are roots, then required quadratic equation is

-1 1
X% + (—) X+—=0
m m

mx2-1Ix + 1 =0.

10. Question

If o, B are roots of the equation x* —a (x + 1) —c¢ = 0, then write the value of (1+a)(1+f).

Answer

given x%-a(x+1)-c=0

x%-ax-a-c=0

x2-ax-(a+c)=0

as a, B are roots of equation, we get
sum of therootsa + B = a

Product of roots af =-(a + ¢)
Given (1+ o) (1+ B)

=1+ (a+B)+ (aB)
=l+a-a-c

=1-c

MCQ

1. Question

Mark the Correct alternative in the following:

The complete set of values of k, for which the quadratic equation x* _ | + k +2 =0 has equal rots,
consists of

A 2+412

B.:

412
C.2-J12
D. 2_12

Answer

Since roots are equal then b2 - 4ac = 0

From the given equation we get,
K2-4 (1) (k+2) =0

K2-4k-8=0



_4+./42-4(-8)

K 2

4+4/16+ 32
2

4+/48
2

4+ 2412
N 2

=2+V12
2. Question

Mark the Correct alternative in the following:
For the equation |x‘: ¥ |x| —6 =0, the sum of the real roots is

Al

B.0O

C.2

D. none of these

Answer

given |x|2+|x|-6 = 0

When x >0

It can be written as x2 + x -6 = 0
(x+3)(x-2) =0

X=2

When x < 0

It can be written as x2-x -6 =0
(x-3)(x+2) =0

X=-2

Therefore x = * 2

Hence sum of the roots = 0.

3. Question

Mark the Correct alternative in the following:

If a, b are the roots of the equation x> 4 vy 1+ 1=, then 5 = 1H*

Al
B.2
C.-1
D.3
Answer

from the given equation sum of rootsa + b =-1



Product of roots ab =1

Given a2 + b?

(a+ b)2—-2ab

=1-2

=-1.

4. Question

Mark the Correct alternative in the following:

If a, B are roots of the equation 4x* + 3x + 7 =(), then 1/a + 1/B is equal to

A.7/3
B. -7/3
C. 3/7
D. -3/7
Answer

given 4x2+ 3x + 7 =0

We know sum of the roots = Ta

Product of the roots =£

As given that a and B are roots then,

-3
l.'I“rB:T

5. Question

Mark the Correct alternative in the following:
The values of x satisfying log; [x: +4x+12)=2 are

2, -4



given logs(x? + 4x + 12) = 2
It can be written as

logs(x? + 4x + 12) = 2logs3
= log33?

log3(x2 + 4x + 12) = logz9
x2+4x+12=9
x2+4x+3=0
(x+1)(x+3)=0
X=-1,-3.

6. Question

Mark the Correct alternative in the following:
The number of real roots of the equation (X3 +2x) —(x _1}: —55=0s

A2
B.1
C.4
D. none of these

Answer

given (x24+2x)2-(x+1)2-55=0

[(x2 +2x +1) -1] 2 -(x +1)2 -55 =0
(x +1)* -2(x +1)2 +1 -(x +1)2-55 =0
(x+1)%-3(x +1)2-54 =0

let (x +1)%=r

r2 -3r-54 =0

r2 -9r +6r -54 =0

r(r-9) +6(r-9) =0

r=-6,9

but ( x+1)2 = 0 so, (x+1)2 = -6

so, (x +1)2 =9

X+1==%=3
Xx=-1+3
x =-4,and 2.

7. Question
Mark the Correct alternative in the following:

11
aa+b ap+b

If a, B are the roots of the equation gx? 4+ hx + ¢ = (), then



A. c/ab
B. a/bc
C. b/ac

D. none of these

Answer
. 1 1
given ao+b + aB+b

_aa+b+af+b
“(ax+b)(aB+b)

ala+p)+2b
T a2 (ap) +ab(a+ B) + b2
B a(_?b)+2b
e (D)
b
T ac—b? + b2

b

ac.

8. Question

Mark the Correct alternative in the following:

If a, B are the roots of the equation x* + px +1=0: 7.5 the roots of the equation x- L qx +1=0. then

(a=y)(a+3)(B-7)(B+3)=

A. ql _pl
B. pl _ql
C. pl _ql

D. none of these

Answer
a?+pa+1=0pR+pB+1=0
a+B=-pap=1
Y2+qy+1=0,82+qd+1=0
6-vy=/g2-4Y0=1
(a-y)a+8)(B-y)B +0)

= (a2 + a(6 - y) - YB)(B® + B(6 - y) - 6Y)

= (c:::2 +afq2 -4 - 1)(Bz+ Bqz —4— 1)

= (—2 —pa+ a\fﬁ) (—2 —pp+ va)

=4+ 2pp — 2By q2 —4 + 2pa + p?aP — papy/q2 — 4 — 2a/q2 — 4

—pPayq® — 4+ o®B*(q° —4)



=4+ 2p(a+ B) —2q% — 4(a+ B) + p?ap — 2paB/q? — 4
+a?B*(q® — 4)

=4-2p” +2pJ/q? - 4+p° —2pJ? -4+ (q° —4)
=4-2p°+p*+q°—4

=q*—p?

9. Question

Mark the Correct alternative in the following:

The number of real solutions of [2x — x: —3|=1is

A0

B.2

C.3

D.4

Answer

given |2x-x2-3| = 1

2x-x?-3 = %1

When 2x-x?-3 = 1
=2x-x2-3-1=0

=2x-x%-4 = 0

=x2-2x+4=0

Discriminant, D = 4 - 16
=-12<0

Hence the roots are unreal.
When 2x-x2-3 = -1
=x2-2x-2=0

Discriminant, D=4-8=-4<0
Hence the roots are unreal.
Hence the given equation has no real roots.
10. Question

Mark the Correct alternative in the following:

The number of solutions of x* + |x —1| =1is

A. 0
B.1
C.2
D.3

Answer



when x > 0
2+ x1=1
x2+x-2=0
(x-1) (x+2) =0
x=1,-2

when x <0
x2-x+1=1
x2-x=0
x(x-1) =0
x=0,1

hence the given equation has 3 solutions and they are x =0, 1, -1.
11. Question

Mark the Correct alternative in the following:

If x is real and | = X__—X_l then
X +x+1

A k€[1/3,3]

B.k=3

C.k=1/3

D. none of these

Answer

2+ x+Dk=0%-x+1)
(k-1)x2+ (k+ )x+(k-1)=0
For roots of quadratic equation real
Casel:a®0and D=0

k-1#0=>k=1

JEk+1)2—4k-1)(k—1) =0
-3k2 +10k-3=0

3k2-10k+3 =<0

»_10
3(k¥-Fk+1) =0

5 25
lﬁ—z@)k —— —+1<0
3() 9
" 5)2{16
3/ 7 9
k— 2= Zork—2< 2
3 3 3 3



Casell:a=0

k-1=0=k=1
Atk=1,2x =0=x = 0 s real
So, k = 1 is also count in answer.
Then, final answer is k € [1/3, 3]
12. Question

Mark the Correct alternative in the following:

If the roots of x> _ [y + ¢ — () are two consecutive integers, then b —4cis

A.0

B.1

C.2

D. None of these

Answer

given that roots are consecutive, let they be a, a+1

From the formula for quadratic equation,

(x-a)(x-a-1)=x2-(@a+ 1)x-ax+a(@a+ 1)=x%-(2a+ 1)x + a(a + 1)thenb?-4c = (2a + 12 -4a(a + 1)=
4a2 + 1 + 4a-4a-4a=1.

13. Question
Mark the Correct alternative in the following:

The value of a such that X—" —1llx+a=0and X—" —14x + 23 = () may have a common root is

A.0

B. 12
C.24

D. 32
Answer

subtracting both the equations we get,

x2-11x+a-x2+14x+2a=0

3x-a=0
a
X=—
3

Substituting it in first equation we get,

(%)2—11%+a=0

a? 8a 0
9 3
aZ-24a=0
a = 24.

14. Question



Mark the Correct alternative in the following:

The values of k for which is quadratic equation |* + 1 = kx + 3x —11x° has real and equal roots are
A.-11, -3

B.5,7

C.5,-7

D. None of these

Answer

given kxZ 4+ 1 = kx + 3x - 11x2

x*(k+11) - x(k +3) + 1 =0

as the roots are real and equal then the discriminant is equal to zero.
D=b?-4ac=0

(k+3)? -4 (k+11) (1) =0

K2+ 9 + 6k - 4k - 44 = 0

K2 +2k-35=0

(k-5) (k+7) =0

K=5,-7.

15. Question

Mark the Correct alternative in the following:

If one root of the equation x? +px+12=0 is 4, while the equation x* + px+(Q= 0 has equal roots, the
value of q is

A. 46/4

B. 4/49

C. 4

D. none of these

Answer

multiplying first equation and subtracting both the equations we get,
2x2 +4x + 60— 2x* —3x — 5A =0
x+A=0

X=—A

Substituting it in first equation we get,

(=) +2(-0)+31=0

A2+A=0

A= —1

16. Question

Mark the Correct alternative in the following:

If one root of the equation x° +px +12=0 is 4, while the equation x- L px+ (= 0 has equal roots, the



value of q is

A. 46/4

B. 4/49

C.4

D. none of these

Answer

given 4 is the root of X2 + px + 12 =0
=16+4p+12=0

4p = - 28

P=-7

Given x2 + px + q = 0 has equal roots, then discriminant is 0.
D=b%-4ac=0

pZ-4q=0

49 = 49

a=

17. Question

Mark the Correct alternative in the following:
The value of p and q(p =0.q# 0) for which p, g are the roots of the equation x* +px+qab=0 are
Ap=1lqg=-2

B.p=-1,9q=-2

C.p=-1,g=2

D.p=1,g=2

Answer

Sum of the roots = =2 = -p
a

=p+qg=-p..(1)

Product of the roots =§ =q
=pg=q

>p=1

Put value of p in eq.(1)
=21+qg=-1

=>q=-2

18. Question

Mark the Correct alternative in the following:

The set of all vales of m for which both the roots of the equation X — (111— 1} ¥+ + 4 =0arereal and
negative, is

A. (=,=3][5, )



B.[-3, 5]

C. (-4, -3]
D. (-3, —1]
Answer

For roots to be real its D = 0

Jm+1)2—4(1)(m+4) =0

(M+1)2-4m+4)=0

m2-2m-15=0

(m-12-16=0

(m-1)2=16

m-l=-4orm-1=14

ms<-3ormz=5

For both roots to be negative product of roots should be
positive and sum of roots should be negative.

Product of roots=m +4>0=m > -4
Sumofroots=m+1<0=m<-1

After taking intersection of D = 0, Product of roots > 0 and
sum of roots < 0. We can say that the final answer is

m € (-4, -3]

19. Question

Mark the Correct alternative in the following:

X 41
The number of roots of the equation = is
X — .

A.0
B.1
C.2
D.3

Answer

. (x+2)(x-5) _ x-2
given (x—-3)(x+6)  x+4

(x+2) (x-5) (x+4) = (x-2) (x-3) (x+6)
x3+4x2-5x2-20x+2x2+8x-10x-40 = x3+6x2-3x2-18x-2x2-12x+6x+36
x2-22x-40 = x?-24x+36

4x = 76

x =19

hence the given equation has only one solution.

20. Question



Mark the Correct alternative in the following:

1 1
If « and B are the roots of 4x* 4+ 3x + 7= 0, then the value of — + — is

w
| ~1| =
1| tea

O
~1 |

O
|
|

Answer
given 4x2+ 3x + 7 =0

We know sum of the roots = ?

Product of the roots =£

As given that a and B are roots then,
-3

III+B=T

21. Question

Mark the Correct alternative in the following:

. 1
If a, B are the roots of the equation x- +px+q=0, then ——.—
v}

A x*—px+q=0
B. x*+px+q=0
C.gqx?+px+1=0

D. qx" —px +1=0

1
— aret

=]

he roots of the equation



Answer

from the given equation sum of therootsa + B =-p

Product of roots aff = q

Formula to form a quadratic equation is x2- (a + B) X+ af = 0

Where a, B are roots of equation.

Given _?1_?1 are roots, then required quadratic equation is

B ap
x2+(q:BB)x a—lg=0
x*+ (_Fp)eré: 0

axZ-px +1=0.
22. Question

Mark the Correct alternative in the following:

If the difference of the roots of x° — px+q=0 is unity, then
A. p: +4q=1
B. p: —4q =1

.

C.p*+4q° =(1+2q)

.

D. 4p* +q” =(1+2p)

Answer

=]

y

Difference of the roots =

a

1_ W b2 —4ac

|2l

1 - YPIP4)a)
11|

p?-4q=1

pZ-4q + 4% - 492 =

p? + 492 = 1 + 2(2)(q) + (2q)?

p? + 402 = (1 + 29)?

23. Question

Mark the Correct alternative in the following:

If o, B are the roots of the equation x2 —p(x+1)—c=0, then (o +1)(f+1)=
A.c

B.c—-1



Cl-c

D. none of these

Answer

given x2-p(x+1)-c=0

x2-px-p-c=0

x2-px-(p+c)=0

as a, B are roots of equation, we get
sum oftherootsa + B =p

Product of roots af = - (p + ¢)
Given (1+ a) (1+ B)

=1+ (ax+B)+ (aB)
=1l+p-p-c

=1-c

24. Question

Mark the Correct alternative in the following:

The least value of k which makes the roots of the equation - . 5§y 4 |k — () imaginary is

A. 4

B.5

C.6

D.7

Answer

given that the equation has imaginary roots, hence the discriminant is less than 0.
= 25-4k<0

When we submit 7 in k the condition above will be satisfied and when we replace 6 the condition will be false.
So the least value of k is 7.

25. Question

Mark the Correct alternative in the following:

The equation of the smallest degree with real coefficients having 1 + i as one of the roots is

A x?+x+1=0

Answer
for the complex roots it will exists in pair.
Hence the roots are 1+i and 1-i

Formula for quadratic equation is (x-a) (x-b) = 0



(x-1-i) (x-1+i) =0
X2-X4iX-X+ 1-i-ix+i-i2=0

x2-2x+2 = 0.
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