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I. Answer all questions 10 x 1 = 10

(b) Multiplication

(b) (SxS) ⟶ S

(d)  is an irrational number5√

(b) Z

(a) ㄱr➝(ㄱp∧ㄱq)

(b) 8

(b)

(a)(b)(c)(d)

F T T T

(c) 3

(d) If p and q are any two statements then p↔ q is a tautology.

(c) logically equivalent to p ∧ q

II. Answer any 5 question  5 x 2 = 10

Given z = 2 - i and z = -4+3i

z z  = (2-i)(-4+3i)

= -8 + 6i + 4i - 3i

= -8 +10i - 3(-1)

= -8 +10i + 3 = -5 +10i

Inverse of z z  is 

= 

= 

= 

=    [∵ i = -1]

∴ Inverse of z z  is   (-1-2i)

Inverse of   is 

∴ Inverse of 

= 

= 

1 2

1 2
2

1 1
1

z1z2

×1
−5+10i

−5−10i
−5−10i

−5−10i

(−5 −(10i)2 )2

−5−10i

25−100i2

−5−10i
25+100

2 

= =
5(−1−2i)/

5⟨(25)/

−1−2i
25

1 2
1

25
z1

z2
=1

z1
z2

z2

z2

= = ×z1

z2

z2

z1

−4+3i

2−i

2+i

2+i

×−4+3i

2−i

2+i

2+i
−8−4i+6i+3i2

−( )22 i2
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= 

(-11 + 2i)

∴ Inverse of   is  or  (-11 + 2i)

=−8+2i−3
4+1

−11+2i

5

= 1
5

z1

z2

−11+2i

5
1
5

We have, 

 

 is a solution 

Given 

It has 3 non-zero solutions. Hence including zero solution, there are four solutions.

=z2 z̄

⇒ |z = |z||2

|z| (|z| − 1) = 0

⇒ |z| = 0, or |z| = 1

|z| = 0 ⇒ z = 0 |z| = 1 ⇒ z = 1 ⇒ =z̄ z̄ 1
z

= ⇒ = ⇒ = 1z2 z̄ z2 1
z

z3

let z = |4+3i|

= 

[Here |z| = 5, a = 4, b = 3]

= 

= 

Aliter :
Square root of 4 + 3i

Formula method

Now, 

= =+42 32
− −−−−−√ 16 + 9

− −−−−√ 25
−−√

= ± + ia + ib
− −−−−√

|z|+a

2

− −−−
√ b

|b|

|z|−a

2

− −−−
√

= ± + i4 + 3i
− −−−−√ 5+4

2

− −−
√ 3

|3|
5−4

2

− −−
√

± + i9
2√ 3

3
1
2√

± +3
2√

i

2√

= ± [ + i ]a + ib
− −−−−√

+a+a2 b
2√

2

− −−−−−−
√ b

|b|

−a+a2 b
2√

2

− −−−−−−
√

|4 + 3i| = = = = 5+42 32− −−−−−√ 16 + 9− −−−−√ 25−−√

∴ = ± [ + i ]4 + 3i
− −−−−√ 5+4

2

− −−
√ 5−4

2

− −−
√

= ± [ + i ]3
2√

1
2√

Then A∨ B =[ ] ∨ [ ] = [ ] = [ ]0

1

1

1

1

0

1

1

0 ∨ 1

1 ∨ 0

1 ∨ 1

1 ∨ 1

1

1

1

1

A ∧ B = [ ] ∧ [ ] = [ ] = [ ]0

1

1

1

1

0

1

1

0 ∧ 1

1 ∧ 0

1 ∧ 1

1 ∧ 1

0

0

1

1

p ∨ ¬ t ( p ∨ ¬s) contains 3 variables p, s, and t. Hence the corresponding truth table will contain 2  = 8

rows

3

(( p ∧ q) ∨ (¬r ∨¬s)) ∧ (¬ t ∧ v)) contains 6 variables p, q, r, s, t, and v. Hence the corresponding truth table

will contain 2  = 64 rows.6

Truth Table for       ~p ∧ ~q

 p  q  ~p  ~q

 ~p

∧

~q

 T  T  F F   F

 T  F  F  T    F

 T  F  F  T   F

 F  T  T  F   F

 F   F  T  T   T

      Truth Table for ~(p ∧ ~q)

 p  q ~q p ∧ ~q     ~(p ∧ ~q)
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T T F F T

T F T T F

F T T F T

F F T F T

Truth Table for ( p V q) ∧ ~q

 p  q  p V q  ~q  ( p V q) ∧ ~q

 T  T  T  F  T

 T  F  T  T  T

 F  T   T   F  T

 F  F  F   T  T

III. Answer any 5 questions 5 x 3 = 15

⇒ |z-(2+i)| = 3

It is of the form |z - z | = r and so it represents a circle.

Centre is (2, 1) and radius = 3 units.

Aliter:
Let z = x +iy

|z-2-i| = 3

|x + iy-2-i| = 3

Squaring on both sides

Comparing with General form of equation of circle

we get a = 1, b = 1, g = -2, f = -1, c = -4

Centre (- g, - f) = (2, 1)

radius = 

= 3 units

|z − 2 − i| = 3

0

|(x − 2) + i(y − 1)| = 3

= 3(x − 2 + (y − 1)2 )2− −−−−−−−−−−−−−−√

(x − 2 + (y − 1 = 9)2 )2

− 4x + 4 + − 2y + 1 − 9 = 0x2 y2

+ − 4x − 2y − 4 = 0x2 y2

a + b + 2gx + 2fy + c = 0x2 y2

= =+ − cg2 f 2− −−−−−−−−√ 4 + 1 + 4
− −−−−−−

√ 9√

Given 2cos α = x+

⇒ 2cos α = 

⇒ x +1 = 2xcos α

⇒ x -2x cos α+1 = 0

⇒ 

=    

= 

=   [∵ sin α+cos α = 1]

⇒ x = cos α ± sin α

Also, 2cos β = y+

⇒ 2cos β = 

⇒ y -2y cos β+1 = 0

⇒ 

=

1
x

+1x2

x
2

2

2cosα± (−2cosα −4(1)(1))2√
2

2cosα± 4co α−4s2√

2
[∵ ]b± −4acb2√

2a

2cosα± −si αn2√

2
2cosα±isinα

2
2 2

2 

1
y

+1y 2

y
2

2cosβ± (−2co −4(1)(1)s2β 2√

2

=
2cosβ± −44co βs2√

2

2cosβ±2isinβ

2
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⇒ y = cosβ ± i sinβ

x y = (cos α + i sin mα) (cos nβ + i sin nβ)

cos(mα+nβ)+i sin(mα+nβ)

 = cos(mα+nβ)-i sin(mα+nβ)

= 2cos(mα+nβ)

+ = 2cos(mα + nβ)xmyn 1

xmyn

m n 

1
xmy n

  p    q   ¬ q s: r ∧ s 

T T F F T F

T F T T F F

F T F T F F

F F T F T F

Also the above result can be proved without using truth tables. This proof will be provided after studying

the logical equivalence

r : (p q)∨
__

(p ¬q)∨
__

 p  q  q ➝ p~p~q~q ➝ ~p

T T T F F T

T F T F T T

F T F T F F

F F T T T T

The entries in the columns corresponding q ➝ p and ~p ➝ ~q are identical and hence they are

equivalent.

q ➝ p ≡ ~p ➝ ~q

Hence proved

 p  q  p ➝ q q⟶ pp ↔  q(p ➝ q) ∧ (q⟶ p)

T T T T T T

T F F T F F

F T T F F F

F F T T T T

The entries in the columns corresponding to p ↔ q and ( p ⟶ q) ∧ (q ⟶ p) are identical and hence they

are equivalent

 p  q  p↔ q ~(p↔ q)~qp↔ ~q

T T T F F F

T F F T T T

F T F T F T

F F T F T F

The entries in column (4) and (6) are identical  ~(p↔ q) ≡ p↔ ~q

Any 3 Question  3 x 5 = 15

Area of the triangle formed by the vertices z, iz and Z+ iz is 50 sq. units

Let z = x + iy

Then iz = i(x + iy) = ix + i y = -y + ix

z + iz = x + iy-y + ix

= (x - y) + i(x + y)

If A denotes the area of the triangle formed by z, iz and z + iz, then 

2
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A = 

R  ⟶ R -R -R , we get

A = 

Expanding along R  we get

A =  (x +y )

Given A = 50 sq units

∴ 50 =  (x +y ) ⇒ 100 = x + y

Then   = 10

∴ |z| = 10  [∵ |z| =  ]

AIiter :
Given area of triangle = 50 sq. unit

 = 50

|z| = 10

 1
2

∣

∣

∣
∣

x

x − y

−y

y

x + y

x

1

1

1

∣

∣

∣
∣

2 2 1 3

 1
2

∣

∣

∣
∣

x

0

−y

y

0

x

1

−1

1

∣

∣

∣
∣

2

  [+1 ] =1
2

∣

∣
∣

x

−y

y

x

∣

∣
∣ 1

2
2 2

1
2

2 2 2 2

=+x2 y2− −−−−−√ 100
− −−√

+x2 y2− −−−−−√

= 501
2

∣

∣

∣
∣

x

−x − y

−y

y

x + y

x

1

1

1

∣

∣

∣
∣

= 50→
→ −R2 R2 R3 1

2

∣

∣

∣
∣

x

0

−y

y

0

x

1

−1

1

∣

∣

∣
∣

[ ]]1
2

x

−y

y

x

[ + ] = 501
2

x2 y2

+ = 100x2 y2

|z = 100|2

Prove that p⟶(q⟶r) = (p ∧ q)⟶r without using truth table. From example we know that p⟶ q = ~p V q

Consider LHS = p⟶(q⟶r)

= p ⟶ (~q V r) [Implication Law]

= ~p V (~q V r) [Implication Law]

= (~p V ~q) V r [associative property]

= ~(p ∧ q) V r [using Demorgan's law]

= (p ∧ q) ⟶ r [Implication Law]

Hence proved.

 p  q  r  ~ q ~q V rp➝(¬qVr)~p~pV(~qVr)

T T T F T T F T

T T F F F F F F

T F T T T T F T

T F F T T T F T

F T T F T T T T

F T F F F T T T

F F T T T T T T

F F F T T T T T

From the table, it is clear that the column of p➝(¬q V ~r) and ~pV(~q V r) are identical

∴  p➝(¬q V ~r) ≡ ~pV(~q V r) 

Hence proved.
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To prove  

Truth table for 

p q

T T T F

T F F T

F T T F

F F T F

Truth table for 

p q

T T F F

T F T T

F T F F

F F T T

The entries in the column   are identical and they are equivalent.

¬(p → q) ≡ p ∧ ¬q

¬(p → q)

p → q ¬(p → q)

p ∧ ¬q

¬q p ∧ ¬q

¬(p → q) and p ∧ ¬q
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