PRACTICE PAPER 04 (2024-25)
CHAPTER 04 COMPLEX NUMBERS AND QUADRATIC EQUATIONS

SUBJECT: MATHEMATICS MAX. MARKS : 40
CLASS : XI DURATION : 1% hrs

General Instructions:

(i).  All questions are compulsory.

(if). 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 5
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. The value of (1 +i)*— (1 —i)*is:

(a) 8 (b) 4 (c)-8 (d) -4
2. The real part of M IS:
3-1)
(@) 1/3 (b) 1/5 (c)—1/3 (d) none of these

3. |If (ﬂ] =1, then which of the following is correct?

1-i
(@ x=2n (b)x=2n+1 (c) x=4n (d)x=4n+1
1-in : 2 12 =
4. If ——=a+ibthena“+ b=
1+in
@1 (b) -1 ()0 (d) none of these

5. 1+i2+i*+i%+ ... +i%is:
(a) positive (b) negative (0 (d) cannot be determined

6. If a+ib=3-4ithen Re and Im part of the complex number are:
(@ 3,4 (b) 3,-4 () 4,3 (d)4,-3

7. Conjugate of complex number i* — 4 is
(a) i+ 4 (0) 4— i ) -4 +i d)-4-i

8. Ifa+ib=c+id, then
(@a’+c?=0 (b) b+ ¢ =0 (c) b? + d? =0 (d) a® + b? = ¢? + d?

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.

(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) Ais true but R is false.

(d) A is false but R is true.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Assertion (A): Simplest form of i¥® is —i.
Reason (R): Additive inverse of (1 —1i) isequal to—1 +i.

Assertion (A): Ifzz=2+3iand z2=3-2ithenz; -z, =- 1 + 5i.
Reason(R): Ifzz=(a+ib)and zz=(c +id) thenz; -z =(a—c) +i (b-d).

SECTION - B

Questions 11 to 14 carry 2 marks each.

Evaluate: /=16 + 3v-25 ++/-36 —+/-625
OR
Express i*® — 3i7 + 2i19 + i1% — i17 + 5i in the form (a + ib).

25
Express in the standard form a + ib : [iw +(1j :l
i

. . 1
Solve the quadratic equation: x*+X+—==0

J2
Express 3_'_ in the form (a + ib).
5+6i
SECTION-C
Questions 15 to 17 carry 3 marks each.
If (x + i) = U + iv, then show that, —+- = 4(x* - y?).
Xy
N\ 2 2 2
Ifa+ib= (Xj') , prove that a + b? = %
2X°+1 (2x°+1)

If z is a complex number, such that |z| = 1, prove that Z—_i is purely imaginary.
Z+

SECTION-D

Questions 18 carry 5 marks.

Find the magnitude and conjugate of the number ( 1 - — 2 _](3_4']
1-41 1+1) 5+1

SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

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.
Conjugate of Z

Z=a+ib] (Z=a-ib]

"o

Conjugate of Z
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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 : (6 — 3i) (2 + 5i) 1)

(b) Find the multiplicative inverse of the following : 3 + 4i (1)

3
(c) Express (%+2i] in the form (a + ib). (2)

20. Maths Teacher started the Complex numbers Chapter and he explained 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 = (V-1). For example, 2 + 3i is a complex number, where 2 is a
real number (Re) and 3i is an imaginary number (Im).

—

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

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.

avib

Real part Imaginary part

Based on the above information, answer the following questions.
(a) Express (3 + 4i) (6 — 3i) (5 + 1) in the form (a + ib). (2)
(b) Express (3i —7) + (7 — 4i) — (6 + 3i) + i® in the form (a + ib). 2)
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PRACTICE PAPER 04 (2024-25)

CHAPTER 04 COMPLEX NUMBERS AND QUADRATIC EQUATIONS
(ANSWERS)

SUBJECT: MATHEMATICS MAX. MARKS : 40
CLASS : XI DURATION : 1% hrs

General Instructions:

(i).  All questions are compulsory.

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

(iif). 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 5
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. The value of (1 +i)*— (1 —i)*is:
(a) 8 (b) 4 (c)-8 (d) -4
Ans. (c) -8
1 +i) - (1-i)
= ((L+0)?)? = (-
= (i2+ 1+ 22 — (1 +i2 - 2i)2
= (<1+1+2i) = (L-1-2i)?
= (2i)° - (- 2i)?
= 4i? + 4i?
=8i’=-8

\2
2. The real part of A+ IS:

3-1)
(@) 1/3 (b) 1/5 (c)—1/3 (d) none of these
Ans. (d) none of these

3. If (ﬂ] =1, then which of the following is correct?

1-1i
(@ x=2n (b)x=2n+1 (c) x=14n (d) x=4n +1
Ans. (c) x=4n
1-in : 2 .12 =
4. If ——=a+ibthena+b° =
1+in
@1 (b) -1 ()0 (d) none of these
Ans. (a) 1

5. 1+i2+i*+i%+ ... +i%is:
(a) positive (b) negative (0 (d) cannot be determined
Ans. (d) cannot be determined
Explanation: S=1+i2+i*+i®+ .. +i¥
=1-1+1-1+..+(-1)"
Obviously, it depends on n.
Hence cannot be determined unless n is known.
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6. If a+ib=3-4ithen Re and Im part of the complex number are:
(@ 3,4 (b) 3,-4 () 4,3 (d)4,-3
Ans. (b) 3, -4
Explanation: Here, complex number is
a+ib=3-4i
A general complex number can be written as
Re +i(Im).
So,Re=3
And Im =-4

7. Conjugate of complex number i* — 4 is
(@) i°+4 (0) 4— i ) -4 +i d)-4-i
Ans: (C) -4 +i
P—4=—i—4=—4-i
c A= —b+i

8. Ifa+ib=c+id, then
(@a’+c?=0 (b) b+ ¢ =0 (c) b?> + d? =0 (d) a® + b? = ¢? + d?
Ans: (d) a% + b? = ¢? + d?
atib=c+id
=|a+ib|=|c+id|
= a2 +b? =+/c? +d°
On squaring both sides, we get a2 + b? = ¢? + d?

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.

(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) Ais true but R is false.

(d) A is false but R is true.

9. Assertion (A): Simplest form of i® is —i.
Reason (R): Additive inverse of (1 —1i) isequal to—1 +i.
Ans: (d) A is false but R is true.

10. Assertion (A): Ifzz =2+ 3iand z2 =3 -2ithen z; -z, = -1 + 5i.
Reason(R): Ifzz=(a+ib)and zz=(c +id) thenzi1 —z2 = (a—c) +i (b —d).
Ans: (a) Both A and R are true and R is the correct explanation of A.

SECTION - B

Questions 11 to 14 carry 2 marks each.

11. Evaluate: /—16 +3v—25 +/—36 —/—625
Ans: \—16 +3v-25 +/-36 —/—625
= iv/16 +3i4/25 +i/36 —i1/625
= 4i +15i + 6i — 25i
= 25i —25i =0

OR
Express i*® — 3i7 + 2i19 + i1% — {17 + 5i in the form (a + ib).
Ans: it = 3i” + 2i109 + j100 _ j17 4 53
= ()i -3 (B30 +2 (). i + ()0 - (D). i +5 ().i
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12.

13.

14.

15.

= (-1 i-3(1Pi+2( 1) i+ ()P — (1) i+5 (1)
=i +3i+2i+1-i-5i=1-2i

3

25
Express in the standard form a + ib : [i“‘ +(1j :l

i
Ans:

PR
1
-18
We have {3 +| - | }
I

=[] =[P = [T <[
=— (1431437 +7 | =— [143i-3-i]=—-[2+2i] =22
Solve the quadratic equation: x°+ X Lo

NG

Ans:

: L 1
Given equation is x> +x + —=10
V2

It can be written as /2 2 + 2x+1=0
~ D=0 -4ac= (ﬁ]z—4><£X1=2—4£=—2(2J5—1]
e aa 2E2(2))
2a EKJE
o —1i@):‘

3—i

Express in the form (a + ib).

5+6i
Ans:

(3-)(5-61) 15-18i—5i+6i° 9-23i
25+36 61 = 61
_9 2.
61 61

SECTION-C

Questions 15 to 17 carry 3 marks each.

If (x + iy)® = u + iv, then show that, LI 4(x2—y?).
Xy

Ans: Given, (x +iy)>=u +iv

= X3+ 3x2 iy + 3x (iy)? + (iy)} =u + iv

= (x3-3xy?) +iBx%y -y} =u+iv

Equating real and imaginary parts on both sides, we get,
x3—3xy’=uand 3x’y-y3=v
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=>— =x?-3y?and v =3x2 - y?
y

+—=4(x*-y?).

x|le x|c

v
y

)2 2 2
16. Ifa+ib= (x+1) prove that a2 + b?® = X+D)”

2x2 41" (2x* +1)*
Ans:
_ (x40
Consider, a+ib =—5——,
2x 41
4 2
= a+ib| = |[E3D
2x"+1
| x+i| |
+ipl = ———— 12 =]z
= latil =y [ 121=lzP)
_ _ ( 2 +12 )2
@ +b" = e

17. If z is a complex number, such that |z| = 1, prove that Z—_i is purely imaginary.
Z+

Ans:

Letz=x+iythenz[=1= Jf:}+}’2 =1
=3+ = o0
Consider, z-1 x+iy-1 (x-D+iy

2+l x+iy+1l (x+D+iy
(-1 +iy} {(x+1) —iy}
- (x+1)% +)°

||:Jc2 -1)—(x-1) pw'+{x+ljlyi+_y‘2
- (x+1)* +y°

(? +3? =D+ (—xp+ y+xy+ )i

(x+1)" + yz
Using (7), we get
2 . : .
=0+ —'1}2 i, which 1s purely imagmary
(x+1)" +y

SECTION-D

Questions 18 carry 5 marks.

18. Find the magnitude and conjugate of the number ( 1 - — 2 _](3_4']
1-41 1+1 5+i

Ans:

¢

Consider, ! — 2 }{3_411
wI—4r 1+0/N 5+1 5

C[1ei-2+8i | [G-4)(5-d)
Cla-ga+d| | G+ G-
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{ 149 H15—3z‘—zm+4if

(147 —4i—4i° 25— JL
(1497 [11-23i]

- {5—3:5}{ 26 }
(—1+9) (5+3D)] [11-23i

- 25957 H 26 }

[ 5 —3i+45i + 274 11—235}
2549 26 |

{—32+42ﬂr 11—233}
- 34 26 |

{—16+21iH11—23:}
17 26

4 .

—176 + 368i + 231i — 483;°
447
3074599 307 599

= + ]
442 442 442

P w27 2
_ BIDTt +l 599}
Magnitude = L a12) T\

94249+ 358801
= (442)°

453050  [226525
442 221

. 307 599
Conjugate = —————1

SECTION - E (Case Study Based Questions

Questions 19 to 20 carry 4 marks each.

19. 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.

Conjugate of Z

Z=a+ib] (Z=a-ib]

"o

Conjugate of Z

A complex number z is purely real if and only if z =zandis purely imaginary if and only if 7=-7.
Based on the above information, answer the following questions.
(a) Find the conjugate of the following : (6 — 3i) (2 + 5i) 1)
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20.

(b) Find the multiplicative inverse of the following : 3 + 4i 1)
(c) Express (% + 2i]3 in the form (a + ib). (2)
Ans: (a)

(6—31)(2+50) = (12+30i —6i—15i")

= 274241 =27-24i
(b) Multiplicative inverse of (3 + 4i) = ——

3+4i
_3—4i_3—4i_i_ii
9+16 25 25 25
(c)
o) <[5
—4 2| = | —+2|| ——4+2
(2 ] 2 4
1
_ [_+ z;-][_Em-]
2 4
15 . 151 47 13.
=44 - -7
8 2 8 2

Maths Teacher started the Complex numbers Chapter and he explained 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 = (V-1). For example, 2 + 3i is a complex number, where 2 is a
real number (Re) and 3i is an imaginary number (Im).

e

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

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.

avi

Real part Imaginary part

Based on the above information, answer the following questions.
(a) Express (3 + 4i) (6 — 3i) (5 + i) in the form (a + ib). (2)
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(b) Express (3i —7) + (7 - 4i) — (6 + 3i) + i in the form (a + ib). )
Ans: (a) (3+4i)(6-3i)(5+1)

= (3 + 4i) (30 + 6i — 15i — 3i?)

= (3 + 4i)(33 = 9i) = 99 — 27i + 132i — 36i°

=135 + 105i

(b) 3i—7+7-4i—6-3i+ (@i

=6 —di+ (-1 |

=—-6-05i
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