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(*) Instructions to candidates:

1) Answer Q.1 OR Q.2 and Q.3 OR Q4.
2) Figures to the right indicate full marks.
3)  Use of scientific calculator is allowed

4)  Use suitable data where ever required

[Max. Marks: 30]

Q1 |a) |Apply

] P 9 P>9 ~P ~9 ~95~p
Ll e F F T
T. P F # ¥ F
B 7 T ¥ B L
F F T T @ 4
Ty P g ‘wp SR apeasly peacy
T T F F f F
F T T F T T
T T F F
|ip -~ (;Fal.ld“rq- - ~p these two expressions are logically equivalent.

| ii) The proposition™p « q is true when —p and q have the same truth
values,which means that p and q have different truth values. Similarly,
p « g is true in exactly the same cases. Therefore, '

these two expressions are logically equivalent.

b) | Apply
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Let P(n) be “12+32+ - -+(2n+1)2 =(n+1 )(2n+1)(2n+3)/3.”
Basis step: P(0) s true because - - 3 ,

12 = 1 = (0+1)(2:0+1)(2:0+3)/3.

Inductive step: Assume that P(k) is true.

Then 12+32+: « +(2k+1)2 +[2(k+1)+1]2 = (k+1)(2k+1)

(2k+3)/3+(2k+3)2
= (2k+3)[(k+1)(2k+1)/3+(2k+3)]
= (2k+3)(2k2+9k+10)/3
= (2K+3)(2Kk+5)(k+2)/3
= [(k+1)+1][2(k+1)+11[2(k+1)+3V/3.

o | Apply
a) 7p
b) pATq
ap-q
d—p-"9q

Q2 |a) |Apply

a)12=1-2-36
b) Both sides of P(1) shown in part (a) equal 1.
) 12+22+- 4+ k2 = k(k + 1)(2k + 1)/6
d) For each
k > 1 that P(k) implies P(k + 1); in other words, that assuming
the inductive hypothesis [see part ()] ;
we can show _
12422+ + K2+ K+ 1)2=(k+1)(k+2)(2k+3)/6
@) (12+22+ -+ k) + (k+1)2=[k(k+ 1)(2k +1)/6] + (k + 1)2
= [(k + 1)/6][k(2k + 1) + 6(k +1)]
= [(k + 1)/B](2Kk2 + Tk + 6) = [(k + 1)/l (K +2)(2k+3)
= (k+1)(k+2)(2k+3)/6
f)We have completed both the basis step and the inductive step, s0 by
the principle of mathematical induction, the statement is true for every
positive integer n.

b) | Apply
Ans=2
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)12 3 4
" [Q3 |a) |Apply ~Tosoo :
Wo=elio) o
8|1 oo
49 o |
Rl-"-[(g-r") Csrl)(l-dll)j R_—:.¢
,f._‘hs-l—-do
?
Ra= [ #lo,n, 23] RI=¢
H2=HI=HD
Ry = §(248) (4:3) €3,1703:40)
’*3' = Z CQ,1yCen 1) (3,30)C4:4D
‘2336('9.,1-0'_15
1~]
4ot | re=fn sy
=5 o
We ‘figl R‘!"P’
0000
= 11 011
Wy=R=l1 011
1 011
b 2
) Apply C\n-—7 QD—Q_— gon-s = O
aﬂ\-_—,g "<9’: -—23 %3: p—|
| x
! GW=A|(33%‘+ P#,_(—-Q)q"-p- Ag —1D
| ,-\r____
10: n—lg'\+ﬂﬂ ‘g‘r_}_l
g —A Ra= —5
40 = 3A, T 282 3 Mg
2
3: - 9A| +4m.+ A3

an=8(-1)n—=3(-2)n+4-3n

0

Apply
ay fnd= N-1
o domain = = ROﬂ&e_,
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T

2)
(BX AN

U=18
iM)=3F ., |5'—.—.|D_,ICP].=IO

|mNs|=g3 |MDcP)=4
,Snsp]=5 |T’10$0CP'=

|sumU<P)

sumMucp]= |s)+Im| +lefl =

| mMos| +|rmocrP) —
s acp) + |mnsocp]

= T+104+'10-5-4-3+)

= 27 -19.+]1
= |6

|somoip) = U- 2
= Je-1g

¢ |Apply

a) If you have the flu, you miss the final examination.

b) You pass the course if and only if you do not miss the final
examination. )

c) If you miss the final examination, then you will not pass the course
d) You have the flu or miss the final examination or pass the course.
e)Jf youhave-the fiu, themyeu-will not-pass the-course or-if you miss
the final examination-then you will not pass the course.
MmeWmMo _
not miss the final examination-and you will pass-the-course.
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e

>
.

5) fndo ;
e =9 -pQ:-D.‘) =5 CQdOMOﬂ: # )eonﬁe

a) Yes ) =1 — dd =11 — |

b) No
c) No
d) No

Q4

i

o~

2y d) (b)) £ (a, b eRr,

Apply :
bl 2| B, Dyt
AL LR 26 o - R ng

R= { co.ay (b.b) Ched ¢d,d)  So
@) Ceb by Casdd (osc) po

. (e.dd
B ‘s Ref lexive 3
(@e) b,y Ced ER, o
R 5 Taansistive s Fane

R is ontisymmedrc
Yes_(d,5) €R bek (bdafp C

|

2

541 I\

e vl
O\n—— ?_.C!n_, +"5 an_2+ 6 Q"-S =0

3
i X - 2<% 546 =0 (Mé;z/
a, = M T C-23 A0
7= mtRaras | AT |
> 2
r= i1 Ao = 8 ’
R 23A—2A2+AR3 ' 3 =5
§-= A, +4 AT P !
an =5+ 3(-2)§- 3P |
o |Apply - : 1
a) Yes i
|

b) No
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(*) Instructions to candidates:

1) Answer Q.1 OR Q.2 and Q.3 OR Q4.
2)  Figures to the right indicate full marks.
3)  Use of scientific calculator is allowed

4)  Use suitable data where ever required

Q1 |a) | Apply
Each subquestion 3 marks each
i) p — q and—g —p these two expressions are logically equivalent. |3

ii) The proposition—p <« g is true when —p and g have the same truth
values,which means that p and ¢ have different truth values. Similarly,
p <> g is true in exactly the same cases. Therefore,

these two expressions are logically equivalent.

b) Apply 6
Basis step 1 mark
Inductive step with hypthesis 2 marl

Soiution 3 mark

c) | Apply

1 mark each
a) —p

b) pPA—q
¢)p—q

d) —p—->—gq

Q2 |a) |Apply | 6
Basis step 1 mark
Inductive step with hypthesis 2 marl

Solution 3 mark

I"



b)

Apply

PIE correct equation 1 mark
Venn diagram 2 mark
Solution 3 marks

Ans=2

Apply

1 mark each

a) If you have the flu, you miss the final examination.

b) You pass the course if and only if you do not miss the final
examination.

¢) If you miss the final examination, then you will not pass the course
d) You have the flu or miss the final examination or pass the course.

Q3

Apply
Each step 1.5 marks

et e et
oo o
— O
et b D

b)

Apply

Roots 2 marks

Solution 2 marks
a=8-1)"-3-2)"+4-3"

Apply
1 mark each
a) Yes b) No ¢) No d) No

Q4

Apply

POSET 4 marks

Hasse diagram 2 marks
Yes

b)

Apply
Roots 2 marks
Solution 2 marks

an=5+3(=2)"-3"

Apply
2 mark each
a) Yes

b) No
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S
(*) Instructions to candidates:
1)  Answer Q.1 ORQ.2 and Q.3 OR Q4.
2) Figures to the right indicate full marks.
3) Use of scientific calculator is allowed
4)  Use suitable data where ever required
Q1 |a) Apply 6
i) p — g and—¢g —p these two expressions are logically equivalent.
ii) The proposition—p < ¢ is true when —p and g have the same truth
values,which means that p and g have different truth values. Similarly,
p <> g is true in exactly the same cases. Therefore,
these two expressions are logically equivalent.
b) Apply 6
7 A Let P(n) be “1%43%+ - +@2n+1)° =(n+1)(2n+1)2n+3)/3.”

Basis step: P(0) is true because
12=1=(0+1)(2-0+1)(2-0+3)/3.

Inductive step: Assume that P(k) is true.

Then 143% - -+2k+1)? +[2(k+1)+1]* =
(k+1)(2k+1)(2k+3)/3+(2k+3)2

= (2k+3)[(k+1)2k+1)/3+(2k+3)] = (2k+3)(2k2+9k+10)/3

= 2k+3)2k+5)(k+2)/3 = [(k+1)+1][2(k+1)+1][2(k+1)+3)/3.

c) |Apply

a) —p

b) pA—q
¢)p—q
d)—p—-ygq

Q2 (a) |Apply i 6
a)1°=1-2-3/6




b) Both sides of P(1) shown in part (a) equal 1.

) 12+2%+ -+ =K+ 1)2k+ /6

d) For each

k= 1 that P(k) implies P(k + 1); in other words, that assuming

the inductive hypothesis [see part (c)]

we can show

P+2% 4+ + Pt (k+ 1) = (k+ D(k+2)2k+3)/6
Q) (P 422+ -+ )+ (k+ 1) = [k(k + 2Kk +1)/6] + (k + 1)2
= [(k+ /6] [kQ2k+ 1) + 6(k+1)] = [(k+ 1)/6]2k2 + Tk + 6) = [(k +
D/O)(k +2)(2k+3) = (k+1)(k+2)(2k+3)/6

b)  [Apply
Ans=2
i
¢ | Apply
a) If you have the flu, you miss the final examination.
b) You pass the course if and only if you do rot miss the final
examination.
¢) If you miss the final examination, then you will not pass the course
d) You have the flu or miss the final examination or pass the course.
Q3 |a) Apply
1 0 0 0 0
1 0 1 1
- WRE < BN Sl |
1 0 1 1
b) |Apply :
an=8(~1)"-3(=2)"+4-3"
¢) |Apply
a) Yes b) No ¢) No d) No
Q4 [a) |[Apply Yes
b) Apply a,=5+3(=2)"-3"
¢) |Apply

a) Yes b) No
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