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QUESTIONS AND ANSWERS

RUICK REVISION

Imaginary Numbers

The square root of a negative real number is called
imaginary number, e.g. /- 2, ,/- 5 etc.

The quantity \/—_l is an imaginary unit and it is
denoted by ‘i’ called iota.

Integral Power of IOTA (i)

i=J-Li?=-1i=-i,i*=1

-4n=1

SO, i4"+l=i,i4”+2=—1, i4n+3=_i,l

e For any two real numbers @ and b, the result
Ja x b =ab is true only, when atleast one of

the given numbers is either zero or positive.

J-a x\=b#ab So, i? = [“1x,[-1#1

* ‘i’ is neither positive, zero nor negative.
° l'fl +l'fl+1 +l-n+2 +iﬂ+3 =0

Complex Numbers

A number of the form x + iy, where x and y are
real numbers, is called a complex number. Here, x
is called real part and y is called imaginary part of
the complex number, i.e. Re (z) = ¥ and Im (z) = y.
Purely Real and Purely Imaginary

Complex Numbers

A complex number z = x +iy is a purely real if its
imaginary part is 0, i.e. Im (z) = 0 and purely
imaginary if its real part is 0 i.e. Re (z) =0.

@BSE=MMHEMMHES,

Equality of Complex Numbers

Two complex numbers z, = x, +1y, and
2y = Xy +1y, are said to be equal, iff x, = x, and
N=De
i.e.Re(z) =Re(z,) and Im (z;) =Im (z,)
Other relation ‘greater than’ and ‘less than’ are not
defined for complex number.
Algebra of Complex Numbers
Letz, = x, +1iy, and 2, = x, + iy, be any two
complex numbers.
(i) Addition of Complex Numbers
2 + 2 = (% +iy,) + (%5 +,)
= (%, + %5) +1 (3 + )

Properties of addition
* Closure z; + z, is also a complex number.
e Commutative z, + 2, =2z, + 2,
o Associative z, +(z, +23) = (2, +29) + 24
* Existence of additive identity

2+0=2=0+2
Here, 0 is additive identity.

 Existence of Additive inverse
2+(-2)=0=(-2)+2
Here, —z is additive inverse.
(ii) Subtraction of Complex Numbers
2y =2y = (%) +1y) = (xy +1yy)
= (%, = x9) +1 (y; — J,)
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(iii) Multiplication of Complex Numbers
212y = (% +1y) (%, +1y,)
= (%) %3 =y yo) +1 (% 35 + x5 )
Properties of multiplication
¢ Closure 2,2, is also a complex number.
¢ Commutative z,z, = 2,2,
* Associative z; (2,25) = (2,25) 23
¢ Existence of multiplicative identity
z-l=z=1-2z
Here, 1 is multiplicative identity.

¢ Existence of multiplicative inverse For every
non-zero complex number z, there exists a
complex number z; such thatz-z, =1=2, -2

* Distributive law z,(z, + z3) = 2,2, + 2, 23
(iv) Division of Complex Numbers
2 _ %ty _ (%X +9,9,) +i (x5,
g_x2+’)’2— x5+ 9,

=X ¥y)

where, z, #0

Conjugate of a Complex Number
Let z = x +1y, if 9" is replaced by (- #), then it is
said to be conjugate of the complex number z and
denoted by z,i.e.z = x — ).
Properties of Conjugate
(i) (z) =z

(ii)z+z=2Re(z),2-2z=2Im(z2)

(iii) z =z, if z is purely real

(iviz+z=0&2zis purely imaginary

(vi

)
)
)
V) 2, +@—a+@
i) 2,
(vu)

z={Re (2)}’ +{Im (z )}
2o +2,29=2Re(z,2,) =

)

) (2.'122)
(xi) If z = f(z,), thenz = f(z)

)

<£JBSEDMAFMEMAFHE&
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Modulus (Absolute Value) of a Complex
Number

Let z = x + iy be a complex number. Then, the
positive square root of the sum of square of real
part and square of imaginary part is called
modulus (absolute values) of z and it is denoted
by|z|ie. |z|=+x%+y%.
Properties of Modulus

@1z120

(ii) If| 2| =0, then z =0 1i.e. Re (z) =0 =Im(2)

(iii) — | z|<Re(z)<|z|and - | z| < Imz) < | z|

(v

)

)
(W)IzI=IzI—I—zI=I—EI

)z

)

(vi Izlzgl—lzl [z, |

(viii) | 2, + 2o 1 =z 1 +]z, > + 2Re (2,Z,)

— 2y |2 :|Z| I2 +|32 |2 - 2Re(z1 22)

)
(ix) | 2
Kz +25 <]z | +]2 |
(xi)| 2y — 2 [2] 2 |~ 12, |
Argand Plane
A complex number z = a + ib can be represented
by a unique point P (a, b) in the cartesian plane
referred to a pair of rectangular axes.
A purely real number a, i.e. (@ + 07) is represented
by the point (a, 0) on X-axis. Therefore, X-axis is
called real axis.
A purely imaginary number b i.e. (0 + i b) is
represented by the point (0, 4) on Y-axis.
Therefore, Y-axis is called imaginary axis. The

intersection (common) of two axes is called zero
complex number i.e. z =0 + 0i.

Similarly, the representation of complex numbers
as points in the plane is known as argand
diagram. The plane representing complex
numbers as points, is called complex plane or
argand plane or gaussian plane.
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If two complex numbers z, and z, are represented
by the points P and Q in the complex plane, then

|z, = zo| = PQ = Distance between Pand Q

AY
Imaginary
ais ~ | Plz) Q@)
' Real
/ axis
X 0 X
(0,0)
YI
Representation of Conjugate of z
on Argand Plane

Geometrically, the mirror image of the complex
number z = a + ib (represented by the ordered pair
(a, b) about the X-axis is called conjugate of z

which is represented by the ordered pair (a, — b).

If z=a +ib, then Z = a — ib.

P (a, b)

XI

O
/ {
>

vy Q( ,—b)

Representation of Modulus of ;
on Argand Plane

Geometrically, the distance of the complex
number z = a +ib [represented by the ordered pair
(a, b)) from origin, is called the modulus of z.

© OP =(a—0)%+(b—0)2
—Va+4?= \/{Re(z)}2

)Y

+{Im(2)}? =|a +ib|

P (a, b)

(0,0 O I\IA

~ Yl

@BSE=MMHEMMHES,

AN D
OMPLEX NUM

Quadratic Equation

An equation of the form ax® + bx + ¢, a # 0 is
called quadratic equation in variable x, where a, b
and ¢ are numbers (real or complex).

Nature of Roots of Quadratic Equation
The roots of quadratic equation ax? + bx + ¢ =0,

a #0 are
_ —b + \b? -4ac widl = —b— \b? -dac
2a 2a )

Now, if we look at these roots of quadratic
equation ax” + bx + ¢ = 0; a # 0, we observe that
the roots depend upon the value of the quantity
b* — 4ac. This quantity is known as the
discriminant of the quadratic equation and
denoted by D.

There are following four cases arise :

Casel Ifb* —4ac=0 ie. D=0,

b

Thus, if 4* — 4ac = 0, then the quadratic equation

then

has real and equal roots and each equal to -4 / 2a.
Casell If a, b and ¢ are rational numbers and
b* —4ac >0 and it is a perfect square, then

D= w/bQ — 4qc is a rational number and hence o

and B are rational and unequal.

Case L If b* — 4ac >0 and it is not a perfect
square, then roots are irrational and unequal.

CaseIV If b* — 4ac < 0, then the roots are complex
conjugate of each other.

Quadratic Equations with Real
Coefficients

Let us consider the following quadratic equation
ax? + bx + ¢ = 0 with real coefﬁcnents a, b, ¢ and

a #0. Also, let us assume that 4> — 4ac < 0. Now,
we can find the square root of negative real
numbers in the set of complex numbers.
Therefore, the solutions of the above equation are
available in the set of complex numbers which are

given by

—b b —4ac _ —bt~—(dac - b?)
2a 2a
—b++dac - b%i

- 2a

X=
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Multiple Choice Questions

1. If 4x +i(3x — y) = 3 +i(—6), where x and
y are real numbers, then the values of x

and y are
3 33
(a) x=3,y=4 (b)x—Z,y—T
(c) x=4,y=3 (d) x=33,y=4
2. If (1-4)x +(1+ )y =1- 3i, then (x, y)is
equal to
(a) (2,-1) (b) (=2,1)
(c) (-2,-1) (d) (2.1)
3. Ifi'% = a +ib, then a + b is equal to
(a) 1 (b) -1
(c) O (d) 2

4. 1+:'0 472 430524

(a) Real number (b) Complex number

(c)Natural number (d)None of these
Ax+l z-4x—1
5. The value of 5 is equal to
(a)i (b) =1
(c) =i (d) o

6. Ifz, =2+ 3iand zy = 3 + 2i, then

Z, +z9equals to
(a) 5+5i (b) 5+10i
(c)4+6i (d) 6+4i

7. Ifz, =2+ 3iand 29 =3 -2, then
Z, —Z9 is equal to

(@) -1+5i (b) 5—i
(c)i+5 (d) None of these

8. If (—z)(Sz)(%lz) = a +ib then a is equal
to
(a) 1 (b) O
(c) =1 (d) 2

9. IfZ =2+ 3iand Z, =1-4ithen Z, Z,
is equal to

@BSE=MMHEMMHES,

10.

11.

12.

13.

14.

15.
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(a) 14 =5i (b) 14 +5i
(c) =14 +5i (d) =14 -5i
If 3(7 + 7i) + i(7 + 7i) = a +ib then b is
a
equal to
(a) 2 (b) 1
(c) 3 (d) -1
1+4)2
If( 5 z). = x + iy then the value of x + y
-1
is
1 2
(a) g (b) g
3 4
(c) g (d) g
If (1 —4)* = a +ib, then the value of a
and b are respectively
(a) -4,0 (b) 0,-4
(c) 4,0 (d) 0,4
Ifz, =6 +3iand z, = 2—1i, then L} is
%)
equal to
(a) %(9+12i) (b) 9 +12i
(c) 3+2i (d) 2+
e e n 3+
The multiplicative inverse of - is
4 —3i
equal to . .
i (P
34 34 34 34
(o) 2 -2 (@) -2
34 34 34 34
If Z, =3 ++/3i and Z, = /3 +i then
Z
the quadrant in which (Z_l) lies is
2
(a) First (b) Second
(c) Third (d) Fourth

A\ IE I: Since Z0O0I..
STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS



PP

A

Since 2001...

STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS

16. If Z, =1+ 2% and Z, =2 + 3, then sum

of Z, and additive inverse of Z, is

equal to
(@) 1+2i
(c) 3+5i

(b) 3+i
(d) =1—=i

17. a + ib form of complex number

9 =46 442 <9552

(a) 7-2i
(c) =7-2i

18. If Z, =3 + 2% and Z,
Z, + Z, is given by
(a) 5—i
(c) -5 +i

is given by
(b) 7+2i
(d) =7+2i

=2 —1i then

(b) 5+i
(d) -5-

19. If Z, =1+4i,Z, =2 —iand

Z,Zy =a+ib, then a

+ b is equal to

(a) 2 (b) 1
(c) 3 (d) 4
20. The conjugate of — s equal to
-2 1N -
( ) £+ gl ( ) E—E
(e = T
25 25 25 25
21. If Z, =3+ 5iand Z, = 2 - 3i, then
Z 1t
Z, is equal to
(a) E+ Ei (b) g—gi
13 13 13 13
-9 19 19
(c )E-E' (d)ﬁ-*_ﬁ’
22. LetZ, =2-i,Zy =—2+iand
Z,Zy . .
——=— =a + b, then a is equal to
1
2 3
(a) g (b) g
n -2
(C) g (d) ?
23. If Z =—-5i""" —6i™® then Z is equal to
(a) -6 —5i (b) =6 +5i
(c) 6-5i (d) 6+5i

@BS&MMHEMMHES,

24.

25.

26.

217.

28.

29.

30.

31.

32.
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The modulus of the complex number
4 + 3i” is equal to

(a) 5 (b) -
(c) 2 (d) 3

If Z =1+ 3iand Z, =2 + 4i then
| Zy —Z1|2 is equal to

(a) 1 (b) 2
(c) 3 (d) 4
2
IfZ = M , then| Z] is equal to
(3+1)
(a) 1 (b) O
(c) 2 (d) 3
The modulus of the complex number

+ (1 +14)7? is equal to

(a) 1 (b) 2
(c) 3 (d) O

If Z, =3+ 2 and Z, = 2 — 4i then the
value of |z, +25? + |2, — z5]? is equal

(1-9)

to
(a) N (b) 22
(c) 66 (d) 55

Roots of 9x? +16 = 0 is given by
(a)i(%{) (b)i(g)i
(c)i(g)i (d)i(%)i

Roots of x2 + 2 =0 are

(a) +2i (b) 2

(c) 2i (d) None of these

Roots of x2 + 3x +9 =0 are

(a) —3123«/31' (b) 3i§~/§i

(©) 3+4/3i « ~3+4/3i
2 2

Roots of x2 +x +1=0 are

(a) "“—;ﬁ" (b) ”‘F‘

(c) 2£/3 (d) — "ﬁi
2 2

AE P e
STUDY ClRCLE

ACCENTS EDUCATIONAL PROMOTERS



7-\ IE I°
STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS

33. Roots of v/2¢? + x ++/2 =0 is given by

() —1+iJ7 (b) “1+i7
242 V2
(c) ]ifl (d) None of these
34. Roots of (y +1)(y — 3) + 7 =0 is given by
(a) —1£+/3i (b) 1£+/3i
(c) 1£+2i (d) —1%+/2i

35. If difference in roots of the equation
x%— px +8 =0 is 2, then p is equal to

(a) +6 (b) +2
(c) £1 (d) £5

Assertion-Reasoning MCQs
Directions (Q. Nos. 36-50) Each of these

questions contains two statements
Assertion (A) and Reason (R). Each of the
questions has four alternative choices, any
one of the which is the correct answer. You
have to select one of the codes (a), (b), (c) and
(d) given below.
(a) Aistrue, Ristrue; Risacorrect
explanation of A.
(b) Aistrue, Ristrue; Ris not a correct
explanation of A.
(c) Aistrue; Ris false
(d) Aisfalse; Ris true.

36. Assertion (A) Ifi = /-1, 1, theni** =1,

l-4k+1 =i, 4k + 2 =—1andz4k+% sy
Reason (R)
ﬁk +l4k+1_|_l4k+2 +l4k+3 =

37. Assertion (A) Simplest form of i
is:=.
Reason (R) Additive inverse of (1 —7) is
equal to —1+1.

5+%
38. Assertion (A) Simplest fi f
(A) Simplest form o T~
is 1 — 24/2.
Reason (R) The value of (1 +4)°(1-1)°
is 32.

@BSE=MMHEMMHES,
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45.
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. Assertion (A) If Z, =2 + 3i and

Zy =3-2then Z, —Z, =—1+5i.
Reason (R) If Z, = a +ib and

Zy =c¢ +id, then

Z, —Zy =(a—c)+i(d-d)

. Assertion (A) If (1+4)® = a +ib, then

b=-8.
Reason(R) If (1-7)% = a +ib, then % =1,

Assertion (A) If (1 +4)(x +iy) = 2 — 5,
thenx—_—3 andy———7
2 2

Reason (R) If a +ib = ¢ +id, thena=¢
and b =d.

Assertion (A) Multiplicative inverse of
2-3iis 2+ 3i.

Reason (R) If z = 3 + 44, then

Z =3-4i.

Assertion (A)

(2+39)[(83+2)+(2+4)] =1+ 21i.
Reason (R) z,(z9 +23) =2,29 +2,23-

Assertion (A) If z = 5i(_?3i ) , then z is

equal to 3 + 0i.
Reason (R) Ifz; =a+iband zy = ¢ +id,
then z, +z9 =(a +c¢)+i(b +d).

1+ 2
Assertion (A) If z = T then
- 3i
1
Zl=—
=7

Reason (R) If z = a + ib, then

12| = Ja® +b2.

Assertion (A) If x + 4iy =ix + y + 3,
then x =land y = 4.

Reason (R) The reciprocal of 3 + /7i is

J7 .

3
equal to — — —1i.
16 16

l-\ IZ 1P s
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47. Assertion (A) If z =7 +¢'9, then z is
equal to 0 + 0i.
Reason (R) The value of
1+i% +i* +i% + ... +i?° is equal to -1

48. Assertion (A) If x> +1=0, then
solution is 7.
Reason (R) The value of i %7 is equal
to 1.

49. Assertion (A) If 3x% + 4x + 2 =0, then
equation has imaginary roots.
Reason (R) In a quadratic equation,
ax? +bx +¢=0,if D =52 — 4acis less
than zero, then the equation will have
imaginary roots.

50. Assertion (A) Roots of quadratic
equation x2 +3x+5=0is

—3+i11
g
Reason (R) Ifx? —x+2=0isa

quadratic equation, then its roots are
1+iV7

2
Case Based MCQs

51. Two complex numbers Z, = a + ib and
Z, = ¢ +1id are said to be equal, ifa =¢
and b =d.

On the basis of above information,

answer the following questions.

(i) If (3@ — 6) + 2ib = — 6b + (6 + a)i, then
the real values of @ and b are

X =

respectively
(a) -2,2 (b) 2,-2
(c) 3, -3 (d) 4,2

(ii) If (2a + 2b) +i (b — a) = — 44, then the
real values of @ and 4 are

respectively.
(@) 2,3 (b) 2,-2
(c) 3.1 (d) -2,2

@BSE=MMHEMMHES,
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100
(lll) If (?J =a+ lb, then the values
1

of @ and b are respectively

(a)1,0 (b) 0,1
(c) 1,2 (d) 2,1
1442
(iv) If L+ t), = x + iy, then the value of
-1
X+ yis
1 3 4 2
(a)g {b)g (C)g (d)g
(v) If (x +y) +i(x — y) = 4 + 64, then xy is
equal to
(a) 5 (b) =5
(c) 4 (d) -4

52. A complex number z is pure real if and
only if 7 = z and is pure imaginary if
and only if z = — z.

Based on the above information,
answer the following questions.
(i) If (1+4)z =(1—4)z, then — iz is
(a) -z (b) z
(c) z (d) z7!

(ii) 2,24 is

(a) z, z, (b) z;+ 2
(c) & (d)
Z 212y

(iii) If x and y are real numbers and the
complex number

(2+z’)x—z‘+(l—z')y+2i
4 +1 41

the relation between x and y is

(a) 8x—17y=16 (b) 8Bx+17y=16

(c) 17x-8y=16 (d) 177x-8y=-16

3+ 2 sin 6 ).

—————— |0 <6 <_ [is pure

1 -2 sin 6 2

imaginary, then 0 is equal to

T T T
(a) Z (b) E (c) g (d) E

is pure real,

(iv) If z =

[-\ 1P o
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v) If z, and z, are complex numbers
1 2 P
R1 —R
such that | =1 —=2 | =1
Zl n e ZQ

z, .
(a) —is pure real
%)

(b) Zis pure imaginary
2
(c) z,is pure real
(d) z,and z, are pure imaginary

53. We have, i = +/—1. So, we can write the
higher powers of i as follows

@) 2 =-1

(i) i® =i i=(-1-i=—i
(iii) i* = (2)2 =(-1)?2 =1
(iv) i° =it i=1i=i
(v)

In order to compute i* for n > 4, write
i" =i*""" for some ¢, r € N and
0 <7 <3 Then,i" =i* .i'

=(*)0 " =(1)7 -i" =4".

In general for any integer £,

z'4k =1,i4k+1 =i,i4k+2 =—1land
k3 _
On the basis of above information,
answer the following questions.

(i) The value of i*’ is equal to

(a)i (b) —i
(c)1 (d) -1
(ii) The value of i is equal to
(a)i (b)1
(c) =1 (d) —i
(iti) If z =¥ +i'?, then z is equal to
(a) 0+0i
(b) 1+0i
(c) O+i
(d) 1+2i

@BSE=MMHEMAMES,

)

25
(iv) The value of [z’ 9 4 (1) :| is equal

to
(a) -4 (b) 4 (c)i (d) 1
(v) Ifz =i 39 then simplest form of z is
equal to
(a) 1+ 0i (b) O+i
(c) O+0i (d) 1+i

54. The conjugate of a complex number z,
is the complex number, obtained by
changing the sign of imaginary part of
z. It is denoted by z.

The modulus (or absolute value) of a
complex number, z = a + ib is defined
as the non-negative real number

Va® +b%. It is denoted by |z]. i.e.
|z| = w/a2 + b2

Multiplicative inverse of z is | Z| dtis
4

also called reciprocal of z.

Z =|2|*.

On the basis of above information,

answer the following questions.

(i) If (x —éy) (3 + 5¢) is the conjugate of
— 6 — 241, then the value of x + y is

equal to
(a) 0 (b) 1
(c) 2 (d) 3

(ii) The value of (z + 3) (z + 3) is
equivalent to
(a) |2+ 3]
(c) 2 +3

(iii) If f(z) =

then lf(z) | is equal to

(b) |z-3|
(d) None of these

o
—i,wherez=1+2i,

(a) |2i| (b)|z|
(c) 2|z] (d) None of these

JiT-J€E | NEET | GBS | \ CBSE
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(iv) If z; =1-3iand 2, =— 2 + 44, then
|z, +z5]|is equal to
(@~2  (b)2 (c) V3 (d) 1

+
(v) Ifz:3+4z',thenz <

is equal to

(a) 1 (b) 2 (c) 3 (d) 4

55. An equation of the form ax® + bx + ¢,
a # 0 is called quadratic equation in
variable x, where @, b and ¢ are numbers
(real or complex).

The roots of quadratic equation
ax? +bx+¢=0,a+#0are

-b + \}b — 4ac

o=
2a
—b — \b* - 4ac
and B = 5
a

Now, if we look at these roots of
quadratlc equatlon
ax? +bx +¢ =0; a #0, we observe that

the roots depend upon the value of the
quantity b% — 4ac. This quantity is

known as the discriminant of the
quadratic equation and denoted by D.

There are following cases :

Casel 1fb> —4ac =0 ie. D=0, then
b

o= B =- %

Thus, if 5% — 4ac =0, then the quadratic

equation has real and equal roots and

each equal to =4 / 2a.

Casell If a, b and ¢ are rational

numbers and 5% — 4ac >0 and itis a

perfect square, then D = /6% — 4ac is a

rational number and hence o and 3 are
rational and unequal.

<£JBSEEMAFMEMAFHE&

AND
MPLEX NUM

Case 111 If b —4ac>0 and it is not a

perfect square, then roots are irrational
and unequal.

CaseIV If b* — 4ac <0, then the roots
are complex conjugate of each other.

Based on above information, answer
the following questions

(i) Roots of quadratic equation

2 —2\/§x+§1=0aregivenby

(a)—3+3f (b)——+31
2 T4

(C)E i, {d) _§+7’
472 4

(ii) Roots of quadratic equatlon
25x% —30x +11=0 are given by

(a) Y2+ 3 (b) 3+£:
5 b

(C)liﬁi (d) - —+§:
272 27 2

(iii) Roots of quadratic equation
2x? +x +1=0 are given by

() ~1+4/7i (b) ET
4 4

(o) 33 (q) 3£
4 4

(iv) Roots of quadratic equation
—x% +x—2=0are given by

(a) 1+ +/7i (b) 1+ /Bi
2_J_ 2
1470 3+2i
(c) == (@ =

(v) Roots of quadratic equation

3x2 —4x + % =0 are given by

4 2
(8)3 3 (b)iig
3 5.
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ANSWERS
Multiple Choice Questions
1. (b) 2. (a) 3. 4. (a) 5 (@ 6. (a) 7. (@) 8. (b) 9. (@ 10. (a)
11. @) 12 (@ 13. (@ 14. (@ 15 (@) 16. (d) 17. (b) 18. (@) 19. (a) 20. (b)
21. (¢) 22. (d) 23. (b)) 24. (@ 25 (b)) 26. (@) 27. (d 28 (c) 29. (@ 30. (a)
31. (@ 32. (@ 33 (@ 34. () 35 (a)

Assertion-Reasoning MCQs

36. (¢) 37. (d) 38 (@ 39. (a9 40. (b)
46. (d) 47. (c) 48. (¢) 49. (@ 50. (b)

Case Based MCQs

51. (1) - (a); (ii) - (b); (iiD) - (a); (iv) - (d); (v) - (b)
53. (i) - (a); (ii) - (c); (iii) - (a); (iv) - (a); (v) - (b)
55. (i) - (a); (i) - (b); (iii) - (a); (iv) - (c); (v) - (@)

41. (a) 42. (d) 43. (a) 44. (b)) 45. (a)

52. (1) - (b); (ii) - (a); (iii) - (a); (iv) - (c); (v) - (b)
54. (1) - (a); (i) - (a); (iii) - (a); (iv) - (a); (v) - (c)

SOLUTIONS

1. We have, 4x + i (3x — y) =3+ i (—6) ... (i)
Equating the real and the imaginary parts of
Eq. (i), we get

4x=3,3x—-y=-6
which on solving simultaneously, give

x:Eandy=§.
4 4

2. 1-d)x+(1+4)y=1-3i
(x+y)+iy—x)=1-3i
Two complex numbers are equal, if their real
and imaginary parts are equal.
x+y=1 and y-x=-3
By simplification x =2, y=-1
Here, (x, y)is(2, -1).

3. z-103 — z-25><4+ 3 _ (1-4)25. 1-3

=()B.(-))=-i=0-i
O-i=a+ib = a=0,b=-1
na+b=0-1=-1
G, 1+ + % + 50 =14 ()22 + (*)° + ()42
=1-1+1-1=0

Ax+ 1 _i4x—1

5. Consider,

@BSE=MMHEMMHES,

-1 -2

2 2
-1 —i i,

—=—=1
2 1

i i
6. z, + zo=(x + xy) +i(y + y),
z+ 29 =(2+ 3i) + (3+ 2§)
=(2+3)+i(3+2)=5+5i
7. Here, 2 =2+ 3i, z5 =3 - 2i, then
2, —2,=2+3i—(3-2)
=24+3i-3+2i=-1+ 51

8. (-i)(3i) (— é i]a =(- 3i%) (— 2161.3)

216
[-i2=-1and® =-1]
=3><L‘xz
216
_f_os+ L
72 72

= a=0
9. Z, =2+3i,Z,=1-4i
L ZZy =(2+ 3i)(1 - 44)
=2-8i+ 3i+12
=14 - 5i
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10. We have, 3(7 + 7i) + i(7 + 7i)
=21+ 21i+7i-7
=14+ 28i=a +1ib

= a=14and b =28

b_28

i T
. (L+9)? _1+i°+2
2-i 2§
2 2+i_4i-2_2
T 9-i 2+i 4+1 5
12. (1-d)* =(1-4)%)?*=(1)* - ()() +(i)%)?
[+ (21 - 20)* = 2 _QZIZ2+Z2]

=(1-2i-1)2 [+ =-1]
=(-2i)2=4i=-4=-4+0i
which is in the form of a + ib.
sna=-4andb=0
13. We have, z, =6+ 3iand 2, =2—1i

=(6+ 3i)(§+ z%)
=(16 + 3i) (2;’)
=£(0+12)

14. The multiplicative inverse of complex

oo O+0i _4-3i
quantities .= -
4-3i 3+5i

1
[ multiplicative inverse of z = —]
4

_4-3i _3-5i

3450 3-5i
[Multiply numerator and denominator by the
conjugate of denominator i.e. (3 - 5i)]

_ (12-15) + i(-9 — 20)
N 9+ 25
_-3+i(-29) 3 29
T34 34 34
15. We have, z; =+/3 + iv/3 and z2=«6+i.
i_\/g(l+i)
T B+

@BSEEMMMEMAMES,

16.

17.

18.

19.

x«/§—i
N3 =i

\/5(1 + 1)
(V3 + )
[by rationalising the denominator]
_3(1+4)(v3-4)
(v3)% - (i)?

[ (21 + 22)(21 = 20)
_3(\3-i+iV3-i?)
- 3-i

_V3(8+i(3-1)+1)

3+1 [+ =—1]
f (V3 +1) + i(+/3 1))

_J_J_+1 +i\/'_(\/§—l)
B 4 4

which is represented by a point in first
quadrant.

21 =1+ 2629 =2+ 31

2 2
=2 — 2]

Additive inverse of zo = -2 - 37
=-1 —i

2-3i

Firstly, write each complex number in
standard form and then find its conjugate.

9-i+6+i2-9+42
=(9+i)+6-i-9-1
[+i®=-iand i® =-1]
=(9+i)+(6+i)-8
=15+ 2i-8
=7+ 2i
Given, Z, =3+ 21, Z, =2-1i
Now,Z, + Zy =(3+ 2i) +(2 -
Z +Z;=5+i=5-i
Given, Z, =1+i = Z, =1-i
Zy=2-i=2Z,=2+1i

i)=5+1i

Now, Z,Z, =(1-4)(2 + i)
=24 i—2i—i>
=2-i+1=3-i

Now, 3—i=a +ib

= a=3 b=-1

a+b=3-1=2
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20. Given that, z = 2‘f2 = 2;’ : 23. Let z=-5i "% —6i%
(1-240)° 1+ 4" — 4i -5 6 _ -5 6
2—1 2—1 _1'1_5 1'_8_(1'4)3 3 (1.4)2

T1—4—-4i -3-4i

_ (2-4) __[ (2-4) (3-4i) ] _5 6 g

= i : N(3—_4i = i* =landi® = —i
(3+ 4i) (3+ 4i) (3—414) T [ ]

_ [(6-8i-3i+44’ =5 _ 5

- ( 9+16 ] =505

“11i+9) - 5-6i (5-6
_ 1;:5+z)=?;(2_111.) : i_( ilt)z
- z= 1 (=2+114) [by rationalising the denominator]
215 5 11 _5i-6i" _5i+6
z2=—(-2-11i)=——-—1i i -1
25 25 25 6_5i fri? = 1]
=—-6-5i it ==
21. Given, z;, =3+ 5i and z, =2 3i B _
Now. ZL_3+5i_3+5i 2+3i Z=“6+5_; .
2, 2-3i 2-3i 2+ 3i 24, We have, 4+ 3i" =4+ 3(i")(i*)i
[by rationalising the denominator] =4+ 3(-Ds 4 B
6+9i+10i+15 6+19i—15 [« =1, &7 =-1]
- 4-94° T 4+9 =4-3i
[si%=—1] . Modulus = |4 + 3’| = |4 — 3
_=9+19i_-9 19, ) =42 +(-3)2 =16+9 =+25=5
13 13 13 25. Given, Z, =1+ 3i Z,=2+ 4i
(z_1]=[ﬁ+§i]=—_9_Qi o Zy—Z,=(2+4i) —(1+3i) =1+
29 13 13 13 13 =>|ZQ—Z1|2=(W)2
22. We have, z; =2—iand z,=—-2+1 —141=9
Now, :
2zs _(2-4)(2+1) _—(2-i)(2-4) 26. G“’e“‘(*;ar )| ie 21 )|
= - . . i i i+ 1
o e o T eea |
(4% —40)  (4-1-434) N
2+ i 24 i = 724'3"_1
__(3-4i) 2-i o -
2+i 9-i BITE _’(1+31)(3—1)
[by rationalising the denominator] 3+1i (3+1)(3-1)
__(6—3i—8i+4z’2) |3+9i-i-3i*
4 - 9 - i
SR TR\ —Re) =R R + 81 + + 81
[+ (21 + 22)(21 — 20) = 21 — 23] _[3+8i+3]_|6+8i
__(6-11i—4) [+ =] 9+1 10
5 62 82
St L P P V100 " 100
5 5 5
9 _J36+64_ 100 _,
= ¢="3 100 100
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27. Letz=(1-4)2+(1+4)7?
1 1 1+4)?%+(1-4)?
T=i)? W+ =i+’
1+ 2041+ - 20
- (1-i%)?
A=i+d-1 0
TTae? 4
=0=0+0i
s lzl=J0+0=0
28. We have, z, =3+ 2iand 2z, =2-4i
|21+ 20 * + | 21 - 2o/
On substituting the values of z; and z,, we get
13+ 2+ 2—4i | + |3+ 2i — 2+ 4i]
=15-2i]* +|1+6i|
=(5) + (-2 + (1) + (6)®
[if z=a + ib, then |z |* = a® + b7
=25+4+1+ 36
|2+ 29|+ 2, — 25| =66
29. We have, 9x* +16 =0

[« i ==

= 9x% =-16
— x2=—1_6.
9
= x==% —E
9

[taking square root both sides]

= x=i(\/193x«/—_1]
x=i(%i) [« v-1=1]

Hence, the roots are % iand — % i

30. x*+2=0
= #=-2x=1+J/2=+2%
x=1~2i
31. Given, x> +3x+9=0
On comparing the given equation with
ax® + bx + ¢ = 0, we get
a=1,b=3c¢=9
Now, D =52 — 4ac =(3)* — 4 x1x9
=9-36=-27<0

@BSE=MMHEMMHES,

Q‘A N D
OMPLEXNUM

_—-3+-97  -3%i427

= X = y X =
2x1 2
[+ J-1=1]
-3+i9x3 -3+i3/3

2 2
32. X2+x+1=0
—b + (8% - 4ac)
x=
2a
= Ferl] =
— x=—l4
2
-1+ V3
= X = ——
2
x_—1+iJ§ -1-iy3
2 2

33. Given, V2 22+ x+/2=0
On comparing the given equation with
ax® + bx + ¢ = 0, we get
a=2,b=1c=+2
. D=b% - dac=(1)? - 4 x 2 x /2
=1-4x2=1-8=-7<0

oo —L1ENT
T 2x+/2
= x=—_12i\/i§\/7 [ J-1=1]

34. We have, (y+1)(y-3)+7=0
= y¥-29-3+7=0
= y2—2y+4=0

On comparing with ay? + by + ¢ = 0, we get
a=1l,b=-2andc=4

_ b+t \/b2 —4dac

y_

%
_2+(-292-4x1x4 2+.[4-16
= 9x1 T

2%, = + 94314
_2%y 12=2—2‘/§’=1¢J§i
9 2
[+ J=1=i]
y=1++/3i
or y=1-+/3i

Hence, the roots of the given equation are
1++/3iand1-iv3,
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35. Leta, B be the roots of the equation 40. Assertion We have,
x* — px+8=0. 1+4)°% =(1+9%?
Therefore, v +B=p =(1+ i+ 24)°
and o-p=8 [ (2 + 29)° =2f + 23 + 22,25]
Now, o -PB =+ (o +PB)? - 40P =(1-1+24)° [~ =-1]
Therefore, 2=1+./P* - 32 =(1+4)°=(21)° =8 =-8i [+ =-1]
= P?_32=4ie. P=%6 =a+ib

R b=-8
Reason (1 - )% =1 - % — 31)%i + 3(1)(:)?

[+ (2 - 29)° = 2 — 3282y + 32125 — 23]

36. Assertion We know that, i = /-1

k= (h =1k =1

= Lot o Ixi=i

=1—(—i)-8 -3
— i4k+2:i4k_i2:lx_1:_l ['.‘z'3=—iandi2=—l]
= i4k+3:!-4k_i3:1x_i:_i — (1_1-)3=_r_23-
Reason i*F 4 j#4+1 4 jth+2 4 j4he3 —a+ib
_ 4k s _-_-4J’C _ E:_—QZ
=i"*1+i-1-9)=i*"0=0 2~ o
Hence, Assertion is true and Reason is false. Hence, Assertion and Reason both are true
J7. Assertion and Reason is not the correct explanation of
35 11 1 ><i— i Assertion.
L N T A I I .
1 (7)1 t ot - 41. Assertion We have,
Reason Additive inverse of z is —z. (L+ ) (x+dy)=2-5i
-~ Additive inverse of (1 — ) is = x+iptix+tity=2-"5i
—(1-d)=-1+1 = x+iy+x)—y=2-5i [ 2 =-1]
Hence, Assertion is false and Reason is true. = (x—y)+ilx+y)=2-5
38. Assertion We have, On equating real and imaginary parts from
5+ /2 5+ N2 & 1+ /2 both sides, we get
1-42  1-42 " 1+ 2 x-y=2 .0
5+ 572+ 2% — 9 and x+y=-5 ... (id)
= 1 — (Voi)2 On adding Egs. (i) andz(ii)iswe get
, ) X—y+x+y=2-
=3+6J§z=3(1+245:} . g =_3
1+2 3 -3
=1+ 02 = "=y
Reason (1 + i)°(1-1)° =(1-i*)° On substituting x = _33 in Eq. (ii), we get
=2" =32 _3
Hence Assertion is false and Reason is true. 9 +y=-5
39. Assertion Given, Z, =2+ 3i,Z, =3-2{ = y=- g: _102"' 3 _ __27
- Zl - Z2 = (2 + 33) - (3 - 21‘) _3 _7
=(2-3)+ {3 -(-2) =1+ 5 x=andy=7
Hence, Assertion and Reason both are true and Hence, Assertion and Reason both are true and
Reason is the correct explanation of Assertion. Reason is the correct explanation of Assertion.
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42. Assertion Let z=2- 3i
Then, z =2+ 3iand | z|* =2 + (-3)* =13
Therefore, the multiplicative inverse of 2 — 3i
is
-1 E 2 + 31 2 “ 4 il
| z 2 13 13 13
The above working can be reproduced in the
following manner also,

a1 243
T T (2-3i)(2+ 3i)
2+3 _ 2+3i
S22 (3) 13
2 3.
EAST
Reason If Z = a + ib, then conjugate of Z
ie. z=a-—1b
z=3+ 4i
= z=3-4i

Hence, Assertion is false and Reason is true.

43. Assertion For any three complex numbers
z;, 29 and zg, distributive law is
z1(z9 + 23) = 2129 + 223 and (z; + 29)23
=2Z123 t+ Z923-
S(2430)[(3+ 26) +(2+ 4]
(24 31) (3+ 2i) + (2+ 3i) (2+4)
[z (29 + Z3) =122+t 2 2]
(6 —6)+13i+(4—-3)+8i
=1+21i

Hence, Assertion and Reason both are true and
Reason is the correct explanation of Assertion.

44, Assertion 5;’(_53 z) 5 X%S i2

=-3(-1)=3=3+0i
Hence, Assertion and Reason both are true
and Reason is not the correct explanation of

Assertion.
45. Assertion Let z = 14 2{
1—3i
_ 1420 1430 1430+2i+6i°
1-3i 1+3i 12 — (3i)?
[ (a +b)(a -b)=a® - b?]
_1+ fz_+9(:2(— 1) [ =—1]

@BSE=MMHEMMHES,

46.

47.

48.

A N D

PLEXNUM
14+5i-6 —-5+5 -1+1
1+9 10 2
1
= Z=-r—+—1

[ |a+ib|=+a®+ b*]

_jhﬁ_fﬁf_l
4 4 V4 V2 2
Hence, Assertion and Reason both are true and

Reason is the correct explanation of Assertion.

Assertion x + 4iy =ix+ y+ 3

= x=y+3 ... (i)
= 4y=x ... (i)
From Egs. (i) and (ii), we get
4y=9+3
= 3y=3
= y=1
From Eq. (i), we get
x=1+3=4
Reason Let z = 3 + +/7i
1_ 1 Xa—ﬁi
z 3+47i 3-7i
3-47i 3 7.

“9+7 16 16
Hence, Assertion is false and Reason is true.
Assertion i + "9 =%(1+ 4'%) =1 + (42)°]
=i [1+(-1)°]=i (1-1)=0=0+0i

Reasonl+i% + it +...i%°

_UEY -1 _-1-1)
()% -1 -1-1

Hence, Assertion is true and Reason is false.

Assertion x%2+1=0

x2=-1

x=*+-1 =D x=%i
Reason i ' #

P27+ 1

1 1 i i .

=_=—X—=—2=—=—l

i i 1 1 -1

Hence, Assertion is true and Reason is false.
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49, Assertion
32 +4x+2=0, a=3,b=4,c=2

D =b%-4ac
=16 -4(3)(2)
=16-24
=-8
= D<0

"+ b? — 4ac < 0, so above equation has
imaginary roots.

Hence, Assertion and Reason both are true and
Reason is the correct explanation of Assertion.

50. Assertion Given, x> + 3x + 5=0
On comparing the given equation with
ax® + bx + ¢ =0, we get
a=1,b=3c¢=5

Now, D=5b% —4ac=(3)> -4 x1x5
=9-20=-11<0
-3+ .,/-11
= r=—
2x1
-3+ i1 —
x:dTllJ_ [‘.' —1=1‘]

Reason Given, x> —x+ 2=0
On comparing the given equation with
ax® + bx + ¢ = 0, we get

a=Lb=-1c=2
Now, D =50 —4ac=(-1)> =4 x1x2
=1-8=-7<0
(-1 ~-7
= =1 " -
2x1
1+ 7 .
= [\/—_1=1]

Hence, Assertion and Reason both are true
and Reason is not the correct explanation of
Assertion.

51 (i) We have, (3a —6) + 2ib=—6b+ (6 + a)i
On equating real and imaginary parts,

we get
3a -6=-6b <)
and 2b=6+a ... (ii)
Above equations can be rewritten as
3a +6b =6 ... (i)
and a—-2b=-6 ...(iv)

@BSE=MMHEMMHES,

(i)

(iii)

(iv)

AND
PLEX NUM

On multiplying Eq. (iv) by 3 and then
adding with Eq. (iii), we get
3a+6b+ 3a—-6b=6-18

= 6a=-12 ma=-2

On substituting @ = — 2in Eq. (iv), we get
-2-2b=-6

= —2b=—6+2=>b=_—2=2

a=—-2andb=2

We have, (2a + 2b) + i(b — a) = — 4i, which

can be rewritten as

(2¢ + 2b) + i(b—a) =0 — 41
On equating real and imaginary parts, we
get

2a+2b=0
= a+b=0 [-2#0]...(1)
and b—a=-4 ...(ii)

On adding Egs. (i) and (i), we get
a+b+b-a=0-4
= W=—4 = b=-
On substituting b = — 2in Eq. (i), we get
a-2=0=a=2
a=2and b=-2

1— )\
Given that, (HJ =a+ib
i

100
(1-4) (1-1) .
. =a+ib
- [(1+1‘) (1-1) atri
9 0.\100
1+ -2i .
= [TJ =a+3b
o100
= (—;1J =a+ib [si’=-1]
= (i4)25=a+ib
= 1=a+1ib [~ i*=1]

On comparing real and imaginary parts
both sides, we get

a=1and =0
(a, 8)=(1, 0)

Given that, (1f+ z)

=Xx+17
2—1i 4
1+ i + 2) .
e = x iy

2-1i
= =x+7
9—; 9
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. 21"(2+ i) ki Since, zisreal > z =2z
(2-1) (2+9) = Imz=0
_ 4i+2i2_x+l. 2x—4 _y_
g2 Y 17 4
- 4i_2“x+z'y = 8x-16=17y = 8x-17y=16
4+1 _ 3+ 2isin® (14 2isin0)
9 4 W) = e (T s
- ?+—=x+iy —2sin@ (1+2isin0)
(3+ 2isin ©) (1 + 2{ sin 9)
On comparing both sides, we get = 1+ 45020
4
=73 and y=3 _(3-45sin8) + {(8 sin 6)
-2 4 9 1+ 4sin?0
x+y=—+—=—
5 3 Since, z is pure imaginary.
(v) Giventhat,(x+ y) +i(x —y) =4+ 61 - Re(z) = 0
On comparing both sides, we get 3— 4 sin 6
. — 4 sin
x+y=4 ...(l) = m=
and x—}l:ﬁ ...(ii) !
Adding Egs. (i) and (ii), we get . sin20 = 3 — sin@ =4+ ﬁ
25 =10 4 2
= x=5 = 9=£(since,0<9££)
-~ From Eq. (i), we get 8 2
Sty=4 (v) We have, |517%2(-;
= y=4—5=—1 Z)+ 2y
) xy:5(—12=—5 = |21 - 29| =121+ 2|
52. (i) Since,(1+1#)z=(1-1)z — |2~z |2 =2 + 25 |2

gz 1—i 1-i (1-4)? L o
= 371 X = ) = (21 — 22) (21 — 29) = (21 + 25) (7 + 2,)
z +1i 1-4 1-—i 2 =
L [« |z]*=2z2%]
=1+2 —21=_i = 22122:—221Z2
1+1 _
21 21 21
——i7 = —_— ==
.. e - _z te 22 Z2 (22)
(i) v 21z =2 2.2 ‘ . _ - s pure imaginary.
(i) Let z = 270328 (1=i)y+ 2% “
i+ 4i 53. (i) We have, i* = ()**! =(4)**%
2+ (x-1)i , y+(2-y)i ¢ 4\0 . 9 . .
— + — = . =1 ] = A T
4+ TR ” (21) S et
_(2ra(x-1)(4-1)  —ip+(2-)) (if) We have, i ™ = -5
(4 +£)(4 ; 7) ) 4 Now, 30 = (1-)4><7+2
8x+x-1+i4x-4-2x .
= =) =" (<) 2=
16 +1 (2-y) - iy .
S (1Y (-1) =-1 bt <1
_9x-1+i(2x-4) 2-y-i o o L
17 4 (-1)
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)= 1+ ()]
[taking i common]
=2 [(1+(-1)°]1=2(1-1)=0

Gii) ¥+ = (1+ 4

=0+ 07

=0+
54. (i) We have, (x —#) (3 + 51) is the conjugate of
—6—-241.
=>(x—H)(3+5i)=-6+241¢
[~ conjugate of —6 — 24 i =—6 + 24 4
= 3x-3iy+5ix—5i°y=—6+ 241
= (3x+5y)+i5x—3y)=—-6+24i
[+ 2 =-1]...4)
On equating real and imaginary parts both
sides of Eq. (i), we get
3x+ 5y=-6 ...(ii)
and 5x —3y=24 ...(iii)
On multiplying Eq. (i) by 3 and Eq. (ii) by
5, then adding the result, we get
9x+15y+ 25x 15y = —-18 +120
= 34x=102=>x=3
On substituting x = 3in Eq. (ii), we get
9+5y=-6= 5y=-15=>y=-3
Now, x+y=3+(-3)=0

@BSE=MMHEMMHES,

AND
PLEX NUM

(i) Given that,(z + 3)(z + 3)
Let zZ=x+1y
=(z+3)(z+3)=(x+iy+ 3)(x+ 3—1y)
=(x+3)% = ()% =(x+ 3)% + »*
=|.7c+3+l}’|2=|z+3|2
z=1+2i

|z|=J1+—=f

7—z F-1-9i
i Ji T1-22 1-(1+2)°
B 6 — 2i 6-2i
1-1-42—-4i 4-4i
_3—i _ (3-i)(2+2i)
T 2-92i (2-28)(2+ 2i)
_6-2i+6i—2i"
- 4-44°
_6+4i+2
T 4+ 4

8+4i 1.
= =14+ —1
2

(iii) Let

(iv) Given, z; =1—3iand 2o =— 2+ 41
L+ zo=(1-3)+(—2+4i)=-1+1

|2 + 2ol =/(-1)2 + (1)2 = T+1=+V2

(v) Given, z=3+ 41

ZF=3-4i
= z+2z=(3+4i)+(3-41)=6
Now. 2+%2_6_
) 2
55. (i) We have, 2+ — 23 x +281 0 (i)

On comparing Eq. (i) with ax® + bx + ¢ =0,
we get

a=2b=—2«/§andc=%

bt V6% — 4ac

xXx=
2a

I-\ = 1P s
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—(-243) + \/(-2J§)2 —4><2><%

SN = 2)(2
23+ 12-21 2/3+4-9
- 4 - 4
29/3+3i J3 3
= =+ . —1:'
4 9 1 Fey-1=il
Hence, the rootsareﬁ+ Ez'za_ndﬁ—ﬁi.
2 4 2 4
(i) Given, 25x* —30x+11=0 ..()

On comparing Eq. (i) with ax® + bx + ¢ = 0,
we get
a=25b=-30andc¢=11

_—biﬂbz —dac

X =

2a
30+4/(-30)% - 4x25x11
X =
2x25
- x_3011/900—1100
50
30 + -
o e 200
50
104
L_30£104V2 (-T2
50
3,42,
= x=—-*—i
5 5
Hence, the rootsare§+£iand§—ﬂi.
5 5 5 b

(iii) Given, 242+ x+1=0

On comparing the given equation with
ax’ + bx + ¢ = 0, we get
a=2b=1c=1

@BSE=MMHEMMHES,

Now,

A N D
OMPLEXNUM

D=b%*—4dac =(1)? -4 x2x1
=1-8=-7<0

_-l2-7 14047

2x2

(iv) Given,—x° + x—2=0

4

e y-1=1]

On comparing the given equation with

ax® + bx+ ¢ = 0, we get
a=—-1b=1c=-2
Now, D=5 —4ac=(1)>-4(-1)(-2

=1-4x1x2

=1-8=-7<0

xz—liﬁ:—liiﬁ
2x(-1) -2

20

(v) Given, 3x* — 4x + 3= 0

[+ y=-1=1]

On comparing the given equation with

ax2+bx+c=0,weget

20

= b:—tl., = —
a=3 ¢ 3

D=52—4ac=(—4)2—4x3x§

=16-80=-64<0

X =

~(-4)+/-64

2x3

20
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