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Chapter 4 of Class 11 Maths, Complex Numbers and Quadratic Equations, extends the real number
system to complex numbers so that equations like x? + 1 = 0 finally have a solution. It covers the algebra of
complex numbers (addition, subtraction, multiplication, division), powers of i, the modulus and conjugate of
a complex number, and their representation on the Argand plane. As per the 2026-27 rationalised NCERT
textbook, this chapter has a single exercise, Exercise 4.1, followed by the Miscellaneous Exercise. Below
are complete, step-by-step solutions to every question. These Class 11 Maths Chapter 4 solutions are also
useful as quick revision notes before exams.

Exercise 4.1

Q1. (5i)(-Ysi)

(5i)(=Yi) =5 x (%) x i x i=-3F.
Since # = -1, this becomes -3(-1) = 3.
Answer: 3 (i.e., 3 + i0)

Q2.7 +i"°

B peert _
i19=i4x4+3=I3=_i
Sof+i®=i+(-)=0.

Answer: 0
Q3. i3°

Since * = 1, we can add any multiple of 4 to the exponent without changing the value.
~39 ~39+40 Al :
= =i =i

Answer: i
Q4. 3(7 + i7) + i(7 + i7)

=21 +21i+7i+ 7P
=21+28i+7(-1)
=21-7+28i=14 + 28i.
Answer: 14 + 28i

Q5. (1 - i) - (-1 + i6)

=1-j+1-6i=2-7i
Answer: 2 -7i

Q6. (Vs + 7s) - (4 + )
Real part: Vs - 4 = s - 2% = -"%.

Imaginary part: % — % = %o - %0 = /0.
Answer: -'% - Y,
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Q7.[('A* i) + (8 + i/5)] - (=Y + )
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First combine the bracket: (5 + 4) + i(75 + ) = %4 + .
Now subtract (-%; + i):

Real: "% — (%) = %% + % = 7.

Imaginary: % - 1 =%,

Answer: ", +

Q8. (1-i*

Firstfind (1 - )?=1-2i+P=1-2i-1=-2i.
Then (1 - )*=[(1 - ) = (-2i)? = 47 = -4.
Answer: -4

Q9. (4 + 3i)®

Using (x +y)® = x° + 3x%y + 3xy? + y3 with x = %3, y = 3i:

X = Vo

3x%y = 3 x 1/9x3i=i

3xy2=3x 3 x (3)2=1x (9A) =1 x (-9) = -9

y® = (3i)% = 27P = 27(~i) = -27i

sum: (Yo7 = 9) + i(1 = 27) = (Vor - #*%) - 26i = -**%/,, — 26i.
Answer: -2*%,, - 26

Q10. (-2 - 4i)°

Using (x +y)® = X% + 3x%y + 3xy? + y3 with x = -2, y = -

x3=-8

3x%y =3 x 4 x (= V4i) = —4i

3xy? =3 x (<2) x (- 4i)? = -6 x (=) = %5 [since (- V4i)? = Vol = -]
y’ = (=Yai)® = =VorlP = =Vor (=1) = Vo

Sum: real part = -8 + % = =Y, + %3 = -%%,.

Imaginary part = =4 + Yoy = ="%%7 + Yoy = =19,

Answer: =%, - '%7,.i

Find the multiplicative inverse of each of the complex numbers given in Q11 to Q13.
Q11.4-3i

Letz=4-3iThenz=4+3iand |z]? =42 + (-3)2= 16 + 9 = 25.
Multiplicative inverse: z™' = z/|z[2 = (4 + 31) /25 = Y5 + Yssi.
Answer: Y5 + Yp5i

Q12. V5 + 3i

Letz=+5+3i. Thenz=v5-3iand |z]? = (V5)2 + 32=5+ 9 = 14.
' = (N5 -3i)/14 =", - ¥,
Answer: ¥, - ¥,,i
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Q13. -i

Letz=—i Thenz=iand |z]? = 02 + (-1)2=1.
=i/1=1I

Check: (-/)(/) = -# = 1 &check;

Answer: i

Q14. Express the following expression in the form a + ib: [(3 + N5)(3 - W5)]/[(V3 + V2i) -
(V3 - W2)]

Numerator: (3 + A5)(3 - A5) = 32— (N5)2=9 - (-5) =9 + 5 = 14.
Denominator: (V3 + V2/) — (V3 - A2) =3 = V3 + V2/ + V2i = 22i.
So the expression = 14/ (2N2i) = 7/ (N2i).

Multiply numerator and denominator by —i (since 1/i = —i):

=7 x (=) /N2 = i = "%, (rationalising % = "'%).

Answer: 0 - "%,i

Miscellaneous Exercise

Q1. Evaluate: [i'"® + (/)®)®

i1 i4x4+2 12 - _1 )

Since V= i, we get (/)*° = (-)® = -F = -"®" = —j,

So the bracket = -1 + (-)) = -1 -i=—-(1+).

Now (1 +)2=1+2i+FP=2i,s0(1+)*=(1+)(2)=2i+2F=-2+2i.
Therefore [-(1 + )P =-(1 +)®=—(-2+2) =2 - 2i.

Answer: 2 - 2j

Q2. For any two complex numbers z; and z,, prove that Re(z,2z,) = Re z; Re z, - Im z, Im
Z,.

Letzy=a+ibandz,=c+id,soRez;=a,Imz,=b,Rez,=c,Imz,=d.
212, = (a + ib)(c + id) = ac + iad + ibc + i?bd = (ac - bd) + i(ad + bc).
So Re(zyz,) = ac - bd = Re z; Re z, - Im z; Im z,. Hence proved.

Q3. Reduce (Y_4; - %.)(*%.) to the standard form.

First, Vi_ai= "4 apsar = 7.

Also, %;,;= 2(1_')/(1+/)(1-:) NS Y

SO 1/1 i 2/|+/ 1+4Z7_ ( i) 1+4i—171—l')/ —16+21i/

NeXt S|mpl|fy 3- 4/ (3-4i)(5 I)/ 15 3I—20/+412/ 15- 23/—4/ 11- 23/
Now multiply: ‘16+21/17 x 1 23/ ~

Numerator: (-16+21/)(11-23/) = -176 + 368/ + 231/ - 4837 = -176 + 599/ + 483 = 307 + 599i.
Denominator: 17 x 26 = 442.

Answer: 37, + %9%,,,i

Q4. If x - iy = V[(a-ib)(c-id)], prove that (x>+y?)? = (a+b?)(c?+d?).
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Squaring the given relation: (x — )2 =", 4 ..(1)
Taklng the complex conjugate of both sides of (1): the conjugate of (x — iy)? is (x + iy)?, and the conjugate of

a- Ib/ a+lb/+/d So

(X+ ) =g (2)

Multiplying (1) and ( )

(x = )?(x + iy)? = " )za“b)/( c—id)(c+id)

[(x = )X+ H)]P =" e, -

Since (x — ) (X + iy) = X2 + y2, we get (x2+y?)? = ¥ */., . Hence proved.

Q5.1fz, =2 - i, z, =1 + i, find [****Y, _, 4|

Zi+Z+1=2-)+(1+)+1=4.
Zi-Zp+1=2-N)-(1+)+1=2-2i

Sotheratio = % o= Yoy = %= 2"V yay = e =1 41
11+ =V(12+12) =~2.

Answer: V2
Q6. If a + ib = **"%,,..., prove that a2 + b? = 7, .

Taking modulus of both sides: [a + ib| = "V, = T/, (since 2x2+1 is real and positive, and |27 =
|z[?).

Squaring both sides: |a + ib|? = ¥*18PY/ . L.

Nowa?+b?=|a+ D%, and |[x+ ?=x2+1, s0 |x + &sup4; = (x3+1)2.

Therefore a2 + b? = *"/,: 1. Hence proved.

Q7.Letz;=2-i,2,=-2 + i. Find:
Re(**%,)

Im(%,z)

() z1zo=(2-)(-2+) = -4+ 2/+21-F=-4 + 41+ 1=-3 + 4.
=2+

z122/§T — —3+41/2+‘ _ (—3+4I)(2—I)/(2_H)(2_‘) _ —6+31+81—4;2/5 _ —6+11l+4/5 — —2+11;/5.

Re(**%,) = ~%.

Answer (i): -%

(ii) z4z7 = (2-1)(2+)) =4 - P =4 + 1 = 5 (a real number, equal to |z;[?).
Y, 7. = s, which is purely real.

Im(Y%) = 0.

Answer (ii): 0

Q8. Find the real numbers x and y if (x - iy)(3 + 5i) is the conjugate of -6 - 24i.

The conjugate of -6 — 24iis —6 + 241.
Expand (x — y)(3 + 5i) = 3x + 5xi — 3yi — 5yP = (3x + 5y) + i(5x — 3y).
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Equating with -6 + 24/:

3x+5y=-6 ..(1)

5x — 3y =24 ..(2)

Multiply (1) by 3 and (2) by 5: 9x + 15y = -18 and 25x — 15y = 120. Adding: 34x = 102, so x = 3.
Substitute in (1): 9 + 5y = -6, so 5y = -15,y = -3.

Check in (2): 5(3) — 3(-3) = 15 + 9 = 24 &check;

Answer:x =3,y =-3

Q9. Find the modulus of *%,_; - '"¥,..

1+i/1 = (1+I)2/(1-:)(1+:) _ 1+2i+/2/2 _ 2i/2 _i

"= (1_’)2/(1+/)(1-/) R A A

Difference: i - (=) = 2i.

121 = 2.

Answer: 2

Q10. If (x + iy)® = u + iv, then show that 7, + % = 4(x* - y?).
Expand: (x + )% = x® + 3x3(iy) + 3x(iy)? + (iy)®

= X3 + 3ix®y — 3xy? — iy®

= (x3 = 3xy?) + i(3x%y — y°).

So u = x® — 3xy? = x(x? - 3y?) and v = 3x%y — y* = y(3x® - y?).

Then 7 = x?-3y?and 7, = 3x® - y? (for x # 0, y # 0).

Adding: % + 7, = (x* - 3y?) + (3x* — y?) = 4x® — 4y® = 4(x® - y?). Hence proved.

Q11. If a and B are different complex nhumbers with |B| = 1, then find |B'°/1_aﬁ|.

We compute |B-a|? and |1-apB[? and compare them.

IB-al? = (B-a)(B-a) = |B* - Bai— aB + af* = 1 - B - aB + [af* (using [B[*=1, and Ba = aB).

[1-aB)? = (1-aB)(1-aB)=1-aB -aB+aaBB=1-aB —ap + |[a®|B?=1-aB - aB + |al* (again using
IBI*=1).

Both expressions are identical, so |B-al? = |1 —EBF, which gives |B-a| = |1 —EB|.

Answer: 7%, gl = 1

Q12. Find the number of non-zero integral solutions of the equation |1 - i* = 2%,

11— =V(12+(-1)2) =~2.

So the equation becomes (V2)* = 2%, i.e., 2*% = 2%,

Equating exponents (same base): 7, = x, which gives x = 0.

Since the question asks for non-zero integral solutions and x = 0 is the only solution (and it is zero), there is
no non-zero integral value of x satisfying the equation.

Answer: 0 (no non-zero integral solutions exist)

Q13. If (a + ib)(c + id)(e + )(g + ) = A + /B, then show that (a2+b?)(c2+d?)(e?+f2)(g+h?) =
A%+B2

Taking the modulus of both sides of the given equation and using the property |z,2,2324| = |24||25||23||Z4]:
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|a+b| - [c+id| - |e+ff| - |g+h| = |A+B|.

Squaring both sides:

|a+i? - |c+id|? - |e+#|? - |g+h|? = |A+B|?
(@2+b?)(c?+d?)(e?+f2)(g?+h?) = A%+B2. Hence proved.

Q14. If ("*/,_)™ = 1, then find the least positive integral value of m.

First simplify "% _;= "7/ o= "2 =2 =i

So the equation becomes /M = 1.

Since i = 1 and 4 is the smallest positive integer for which this holds, the least positive integral value of m is
4.

Answer: m=4

ICIass 11 Maths Chapter 4 — Notes and Extra Questions

Before attempting the exercises, it helps to be clear on the key definitions and formulas of this chapter:

Imaginary unit: i = -1, so 2 = —1. A complex number is any number of the form a + ib, where a
and b are real numbers; a is called the real part and b the imaginary part.

Algebra of complex numbers: forz;=a+ bandz,=c + id:
Addition: z; + z, = (a+c) + i(b+d)

Multiplication: z;z, = (ac-bd) + i(ad+bc)

Division (z, = 0): “/,, is found by multiplying numerator and denominator by the conjugate of

Zy
Powers of i: i'=i, 2=—1, =—i, =1, and the cycle repeats. In general, for any integer k: *=1, #**'=j,
2=—1, ™*3=—j Also V= —i.

Modulus: for z = a + ib, |z| = V(a?+b?), the distance of the point (a, b) from the origin on the Argand
plane.

Conjugate: the conjugate of z = a + b is z = a — b. Useful identities: z + z = 2a (real), z-z = a%+b? =
|z|? (real and non-negative).

Multiplicative inverse: for a non-zeroz = a + b, 7= Z/|Z|z =Y — b/az+bzi.

Argand plane: a complex number a + b is plotted as the point (a, b), with the horizontal axis as the
real axis and the vertical axis as the imaginary axis. The modulus |z| is the distance of this point
from the origin.

Handy algebraic shortcuts: (a+b)(a-b) = a?+b?; |z,z,| = |z4]|1z,|; Re(z:2,) = Re z; Re z, — Im z,
Im z,. These are frequently used to simplify or prove results quickly.
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