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General Instructions:

(i). All questions are compulsory.

(i1). This question paper contains 20 questions divided into five Sections A, B, C, D and E.

(iii). Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks
each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of §
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.

(iv). There is no overall choice.

(v). Use of Calculators is not permitted

SECTION — A

Questions 1 to 10 carry 1 mark each.

1. For the quadratic equation x> — 5ix — 6 = 0, the value of x is

(a)3,2 (b) 31, 21 (c) 31, 21 (d) none of these
Ans: (c) 31, 21
x> —5ix-6=0

= x> -3ix-2ix-6=0

= x(x—31)-2i(x—-31)=0
= x-31)(x-21)=0
=>x-31=00rx—-2i=0
=>x=310orx=2i

2. Conjugate of complex number i* — 4 is

(a)i*+ 4 (b)4—1i (c)—4+i (d)—4-i
Ans: (¢) -4 +1

P—4=—i-4=-4-i

LA —i=—4+i0

3. Ifa+ib=c+1id, then
(@)a’+c?=0 BB+ =0@C)b*+d?*=0(d)a*+b*=c*+d
Ans: (d) a> + b?> =% + &
atib=c+id
=la+ib|=|c+id|
= Vot +b> = +d?
On squaring both sides, we get a> + b*> = ¢? + d°

4. The value of (z+ 3) ( z + 3) is equivalent to
(@ |z+3P (b)|z—3| (c)z*+3 (d) none of these
Ans: (a)|z+3
letz=x+1y,then z =x +iy=x—-1y
(z+3)(z +3)=x+tiy+3) (x—iy + 3)
= (x+37—(y)’ = (x + 3> +y’
—|x+3+iy =]z +3]

5. Ifzi=a+1b and z; = ¢ + id are two complex numbers. Then the product ziz is defined as
(a) ac + bd (b) ac +i(bd) (c) (ac—bd) + i(ad + bc) (d) none of these
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Ans: (¢) (ac — bd) + i(ad + bc)
zi=a+ibandz,=c+1d

712 = (a+1b) (c +1d)

= ac +iad + ibc + i*bd

= (ac — bd) +i(ad + be) (i =—1)

Two complex numbers z; = a + ib and z; = ¢ + id are equal if

(a)a=c (b)yb=d (c)a=candb=d (d) none of these
Ans: (c)a=candb=d

zi=a+ib,Rezi=a,Imz =b

Forzz=c+id,Rezz=c,Imz=d

The complex numbers are equal if a=c and b =d.

Find the modulus of —1 +Z_ .

—1i
(@)1 (b) 4 (c)2 (d)3
Ans: (a) 1

141 1] Vi1 V2
1-i| = [1=i] ir1 2
Find the magnitude of the following : 12i — 5

(a) 12 (b) 17 (c)7 (d) 13
Ans: (d) 13

|12i =5 |=4J(12)* + (-5)* = 144+ 25 =13

1

For Q9 and Q10, a statement of assertion (A) is followed by a statement of reason (R). Choose the
correct answer out of the following choices.

10.

11.

(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R s false.

(d) A s false but R is true.

Assertion (A): If z is a complex number, then (Z)" (Z) is equal to 4.

zZ—a

=1 [Re(a) # 0] is Y-axis.
a

Reason (R): The region of the complex plane for which

Ans: (d) A is false but R is true.

Assertion (A): If Va+ib =x +1y, then \Va—ib =x —1y.
Reason (R): A complex number z is said to be purely imaginary, if Re(z) = 0.
Ans: (b) Both A and R are true but R is not the correct explanation of A.

SECTION - B

Questions 11 to 14 carry 2 marks each.

Ifz1=2+1i,20=2-3i,z3 =4+ 5i, evaluate RG[ZI.ZZJ

Z3

2.2,  (2+i)(2-3i)
Z 4+5i

Ans: Consider
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Q2+ (2430 (4-5) 44 27
= +—1

16425 41 4
R :’1.53' _ﬂ
'z )4

12. Express in the form of a + ib : I 2 j(3_4l]
1-4i 1+i )\ 5+

Ans:

(1 2 \(3-4i)
We have |

l1-4i 1+i)\ 5+1 )
(1+1)-2+8| (3-4i) [ -1+9i \| (3_4i) (-1+9%)(3-4i)

— - e — b = -

| (1-4)(1+1)] N 5+1’.J T Ml+i-4i+4) N 5+z'_J (5-3i)(5+1)

8+10i ) _ 924-310+(330+868)

—3+4i+271+36 3343l f33+311

I\.'l )

|"

25+5i—15i+3  28—10i _kzg—mu l
614+1198i 307 599
884 442 442

8+10i/) 784 -100(-1)

13. Find the solution of /3x> —2x+3+/3 =0 over complex numbers.
Ans:

Consider, -,Ex! —ﬁx+3«.ﬁ =0
D=(-v2)2-4x 3 x343

=2-36=-34<0
(=243
T 2B
V21434
-

(3-2i)(2+3i)
(1+2)2—-i)

14. Find the conjugate of

Ans:
Lot (3-20)(2+3i) 6+9i—4i+6
T (1+2i)(2-7)  2-i+4i+2
12+ 51 |“12+5; |/4 3  48-361+20i+15 63-161 63 15
T o443 \as3i ) \4-3) T 2-(3) 1649 25 25
E_l_lﬁ
~. Conjugate of z 75 o5
SECTION — C
Questions 15 to 17 carry 3 marks each.
15. If a and B are different complex numbers with | B | = 1, then find - 0’;‘
l-a

Ans:
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Given [B| =1 = |[B[=1

=3 Bp =1 )
B-a| (P-o)fB-a)
1-ap =l,1—ﬁﬁﬂ —aB,J
@-w)B-@)

~ (1-@p)1-ap)

[3[3 &|3 “af+ao

1—t1|3 O'.B+l:1t1|3|3

_1-op-ap+oad

Consider,

1-Gp—ap+ad [Usimg ()
B—o |
= |1=ap| ! :"1 ap|

(+i)x=2i (2=3)y+i_

16. Find the values of x and y, if

3+i 3—;
Ans: Consider, (t+i)x—2i (2-30y+i_
3+i 3—;

>C-D{(1+ix-2i}+B+){2-3)y+i}=i(3+i)(3-1i)
>C@-)(1+)x-2iB-)+B+i)R-3)y+iB+i)=i(9+1)
>0B+2i+1)x—6i—-2+(6-7i+3)y+3i—1=10i
=>@+2)x+O9-T)y=3+131i
> @Ax+9)+2x-Ty)i=3+131i
=>4x+9y=3 ..(D)
and 2x — 7Ty =13 ...(i)
Multiplying (i7) by 2 and subtracting from (i), we get
9y + 14y =3-26 > 23y =-23
=>y=-1
Substituting y = —1 in (i) we get
4x-9=3=4x=12=>x=3

ax=3,y=-1
a+ib a*+b’
17.If x + iy = ‘/ Y , prove that (x> +17)? = TR
Ans
N 2o a+ib
— =
x+iy= (x+1iy cid
n a+1b|
SR L Py
2 2
2 a +b
= ||'_2 2\ =
{ ) ) ¢t +d?
SECTION - D

Questions 18 carry 5 marks.

140y
18. (a) If (2“), — x + iy, then find the value of x + y.
—1
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A\ 3 A3
(b)lf(lii] —(lii] — x + iy, then find (x, )

1—i 1+
Ans: (a)
(1+3) Vs 147 +2i _
= -\-—=I_II
2i (2+1) Y
= ———— =x+1
4+1 4
4i-2 2 4
=

=x+iy=——+t—i=x+1I
] 5 3 'V

= 2 d 4
y=——andy=—
5 Y 5

) 1+i) (1-iY) )
(b) Consider, =\ =x+iy

—1I 1+1

[o] o,

= (@)~ ()’ =x+iy
>—-i—-1i=x"tiy
=0-2i=x+iy,x=0,y=-2;(0,-2)

SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

19. Complex numbers are the numbers that are expressed in the form of a+ib where, a, b are real numbers
and ‘i’ is an imaginary number called “iota”. The value of i = (\-1). For example, 2 + 3i is a complex
number, where 2 is a real number (Re) and 31 is an imaginary number (Im).

An imaginary number is usually represented by ‘i’ or ¢j°, which is equal to V-1. Therefore, the square
of the imaginary number gives a negative value. Since, i = V-1, so, i = -

The complex number is basically the combination of a real number and an imaginary number. The
complex number is in the form of a + ib, where a = real number and ib = imaginary number. Also, a,b
belongs to real numbers and i = V-1.

Hence, a complex number is a simple representation of addition of two numbers, i.e., real number and
an imaginary number. One part of it is purely real and the other part is purely imaginary.

la,+$

Real part Imaginary part

Based on the above information, answer the following questions.

(a) Express it
5+

in the form (a + ib). (2)

(b) Express i'> — 3i" + 2i'% + 1% — 17 + 573 in the form (a + ib). (2)

Ans: (a)
(3-i)5-60) 15-18i—5i+6i° 9-23i
25+36 61 =61
_2_2;

61 61
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(b) 15 37 40109 4 j100 17 4 53
=@ i-3@i+2@E)N i+ @@ - i+5@).0

=D i-3CED) P2 i D)0 (=D i+ S (= )i
=—i+3i+2i+1-i-5i=1-2i

20. A conjugate of a complex number is another complex number that has the same real part as the
original complex number, and the imaginary part has the same magnitude but opposite sign. If we
multiply a complex number with its conjugate, we get a real number.

A complex number z is purely real if and only if z =z and is purely imaginary if and only if z=-z.
Based on the above information, answer the following questions.

(a) Find the conjugate of the following : (2 + i)? (D)

(b) Find the multiplicative inverse of (4 —3i). (1)

(c) Express (3 + 4i) (6 — 3i) (5 + i) in the form (a + ib). (2)

Ans: (a)

2+ = (@+i"+4) =3+4H =34

(b) Multiplicative inverse of (4 — 3i) = ﬁ
—3i

_4+3i_4+3i_4 3.
16+9 25 25 25
(c) (3+4i)(6—3i)(5 +1i)
= (3 +4i) (30 + 6i — 15i — 3%
= (3 +4i)(33 - 9i) =99 — 27i + 132i — 36i*
=135+ 105i
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