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[. Answer all questions

1)  (b) Multiplication

2) (b) (SxS) — S

3) (d) \/ 5 is an irrational number
4) (b)Z

5) (a) Tr—(TpATIq)

6) (b)8

7)  (b)
(a)(b)(c)(d)
FT[TT

8) (c)3

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

10) (c) logically equivalent to p A q
II. Answer any 5 question

11) Given z;= 2 - i and z,= -4+3i
Z129 = (2-1)(-4+3i)
= -8 + 61 + 4i - 3i?
=-8 +10i - 3(-1)
=-8+10i+ 3 =-5+10i

. 1
Inverse of zyz is —
2122

1 =5-10d
—5+101 —5—102
_ —5-10i
(—5)°—(104)”
_ —5—10i
= — — /I/ b .2 _ -
251100 |- U= 1]
_ 12 12
5((25) 25
~ Inverse of z1z, is % (-1-2i)
21 . 1 _ 2
Inverse of — is — = —
5) 2 %)
I cA o m 443 24
~ Inverse of -~ = = = —— i
_ 4430 24
2—1 2+1

—8—4i46i+3i2
22— (%)
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_ —842-3 _ —1142i
441 T 5
$(-11 + 2i)
~ Inverse of z—; is _115+2i or %(—11 + 2i)
We have, 22 = Z
= |2° = 7|
|2 (|2 —1) =0

13)

14)

15)

16)

17)

18)

= |2| =0,0r|z| =1
’Z‘:0=>z=()isasolution’z‘:1:>zz_:1:>g:

1
z
Given 2

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

let z = |4+3i]|

- V42 +32=,16+9=+25
Ja b=+ %ﬂ% e

[Here |z| =5,a=4, b = 3]
AT 3i—+, /54 ;3 [54
4431 =14/ +z|3’ 5

=4 3 4 i
a5ty
Aliter :

Square root of 4 + 3i

Formula method

\/m: + [ \/(12—21) +a —|—'l b v a?+b a]

I 2
Now, |4 + 3i| = /4> + 32 = /16 + 9=+/25 =5
VIS = |5 i 5

_ 3 s 1
_i[ﬂ+zﬂ]

0 1 1 1 oOvl 1v1 1 1
Then AV B = V = =

[1 1] [0 1} [1v0 1v1] [1 1]

0 1 1 1 OAN1T 1A1 0 1
1 1 0 1 1IN0 1AL 0 1
pV -t (pV -s) contains 3 variables p, s, and t. Hence the corresponding truth table will contain 23 = 8

Trows

(pAqQ)V(orvas)) A (0t Av)) contains 6 variables p, q, 1, s, t, and v. Hence the corresponding truth table

will contain 2° = 64 rows.

Truth Table for ~p A ~q

~P
~P | ~qA
~q

=)
]

Dl 333
i A A
S 3| 39"
Sm 33T
= e R A

Truth Table for ~(p A ~q)

P a~qPp A ~q~(p A ~q)
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TIT F| F T
TIFIT T F
FIT T| F T
FIF/T| F T
19) Truth Table for (p V q) A ~q

PaqapPVag ~q (pVq)A~q
TT T | F T
TF T | T T
FIT T | F T
F|Ff F | T T

[II. Answer any 5 questions

20)

21)

z—2—1i| =3
= |z-(2+i)| = 3

It is of the form |z - z9| = 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

((z—2)+i(y—1)| =3

V@ =22+ -1?2=3

Squaring on both sides

(2 -2+ (y—1)2 =9

22 —dx+4+9> —2y+1-9=0

>4+ y? —4x —2y—4=0

Comparing with General form of equation of circle
ax? +by? + 29 +2fy+c=0
wegeta=1,b=1,g=-2,f=-1,c=-4

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

radius = \/g2+f2—c=\/mZ\/§

= 3 units

Given 2cos a = X+%
x2+1

= 2cos a =

= x°+1 = 2xcos a

= x°-2x cos a+1 =0
2cosaty /(—2c0s0)*—4(1)(1)

2
2cosat+/4cos?a—4 [ ==Y, b24ac:|
2 ) 2a

=

_ 2cosazty/ —sina
B 2

_ 2cosatisina
2

= x2=cos a t sin a

2a+cos?a = 1]

[ sin
Also, 2cos = y+%
y’+1

Y
= y2-2y cos B+1 =0

2cosf+ \/(—2cos2ﬂ2—4(1)(1)

= 2cos =

=

2
_2cosﬁj:1/4coszﬂ—4 _ 2cosP+£2isinf
B 2 - 2
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= y = cosP 1 sinf}

oy = 2cos(ma + np)
XMy = (cos a + i sin ma) (cos nf + i sin np)

cos(ma+nf)+i sin(ma+nf)

= cos(ma+nf)-i sin(ma+np)

wmyn
. l . s
o gl Tl =y = cos(ma +4 nIi]ﬂ':;jnLr_;ig.-r:ii}B )
+ cos(mo + nP ) —isin [ mo+7p |
= 2cos(ma+np)
22) |piql-qr:(pVg)s:(pV q)ras
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

23) 'p q q- p~prq~q— ~p
T/T T |F|F T
T Fl T |F|T T
FITl F |T|F F
FIF| 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
24) 'plap—aq—ppalp—~q) Ala— p)
TIT T T T T
T|F F T F F
FIT| T F F F
F F| T T T T
The entries in the columns corresponding to p < qand (p — q) A (Q — p) are identical and hence they
are equivalent
25) p q peq~(poq)~qpo-q
TIT T F |F| F
T F F T |T| T
FIT| F T |F| T
FIF| T F |T| F
The entries in column (4) and (6) are identical ~(p<q) = p—~q
Any 3 Question 3x5=15

26) Area of the triangle formed by the vertices z, iz and Z+ iz is 50 sq. units
Letz=x+1iy
Then iz = i(x + iy) = ix + i’y = -y + ix
z+iz=x+1iy-y + ix
=x-y) tix+y)
If A denotes the area of the triangle formed by z, iz and z + iz, then
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T Y 1
A= % z—y z+y 1
-y T 1
Ro — Ry-R1-R3, we get

z vy 1
A=3 10 0 -1
—y x 1
Expanding along R, we get
A=3 [+1 C Y = e
—Yy I

Given A = 50 sq units

5 50 = 2 (x2+y?) = 100 = x*+ y?
Then /22 4+ y2 = /100 = 10
t1z] =10 [+ |z] = /2% + 3]

Aliter :
Given area of triangle = 50 sq. unit
T Y 1
%—az—y zr+y 1[=250
-y T 1
x y 1
Ry— Ry —R3 1
— 50 0 —-1{=230
—y x 1
i )
5 [2* + 7] = 50
z? +y? =100
2> = 100
|z| =10

27)  Prove that p—(q—r1) = (p A q)—r without using truth table. From example we know that p— q=~pV q
Consider LHS = p—(q—r7)

p — (~q V 1) [Implication Law]|

= ~p V (~q V 1) [Implication Law]

= (~p V ~q) V r [associative property]
= ~(p A q) V r [using Demorgan's law]
= (p A q) — r [Implication Law]

Hence proved.

29) |p|q|r ~q~qV rp—(~qVr)~p~pV(~qVr)
Tit|t F| T T |F| T
T/T|F F | F F |F F
TIF[T T | T T |F| T
TIF|F T | T T |F| T
FITIT F| T T |t T
FITF|F| F T T T
FIFIT T | T T |t T
FIFIF| 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
» p2(hqV ~1) = ~pV(~q V1)

Hence proved.
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30) To prove —I(p — Q) =pAN\—q
Truth table for —l(p — q)

pa p—q  —(p—q
T|T T F
T|F F T
F|T T F
FIF T F
Truth table for p A —q
Pla| ¢ PN g
T|T F F
T|F T T
F|T F F
F | F T T

The entries in the column —I(p — q) and p A —q are identical and they are equivalent.
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