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2024
( Multidisciplinary Course )
Paper : MDCO0300203

{ Foundations of Mathematical Sciences—III )
Full Marks : 45
Time : 2 hours

The figures in the margin indicate ﬁul marks
for the questions

Answer either in English or in Assamese

1. Answer the following as directed : 1x5=5
ers frarcares foimpR See fia

fa) If A={x,y, zt, then the number of
subsets in power set of A is

M A={x,y, 2 &, @ AT W-’iﬁf@

oD Teioieafs g 2
fii 6 (i} 8
(i) 7 (tv) 9
( Choose the correct answer )
(o= Tewh a1fR e )

fb) 1f A={1,2,3} and B ={2, 3, 4}, then
find the value of AU B.

Tt A={1,2, 3 W% B={2,3, 4 =, =5
AU B Sferea |
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(2)

.

(¢ Find lim 30X
x—=0 X

lim 32X 7 3 e |
x—0 X 3

(d) State True or False :
T 7 os T

The multiplication of matrices is not
always commutative.

TR <7 ST SR = |

(e) The probability of an impossible event is
TR BT BT SRS %'
i) 001
fiijj 100
i) O
(iv) 1
( Choose the correct answer )

( o Berh! A Tferear )

2. Answer any five of the following questions :
2x5

@ PR R e <febr e f

fa) List all the subsets of the set {-1, 0, 1}.
(-1, 0, 1} SEefSBR SRR TepieafS fors |

{ Continued }

b)

fc)

(d

(e)
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(3)

Let A and B be two finite sets such that
n({A) =20, n(B)=28 and n{Au B)=236.
Then find n(AnB).

@ T A W B P Nfie g 1o
n(A) =20, n(B)=28 ¥ n(Au B)=236.
(508 n(An B)3 T4 Sferean |

If A={1, —1}, then find AxAxA.

MM A={1,-1) W, 5B AxAxAT A
Tfenaa |

If lim0 fi{x) =2, then find the value of
x—
lim 36 + f(x)
x-»0
MM lim f) =2 W, @ lim 36+ f(x) I
x—0 x—0
T Sfere |

50 a b
If A = ]
[0 5:] and B l:c d]’ then find
the matrix AB.

qm e A=[50

Os]wcﬂ’!?rw

b
B=[Z d], o3 (o AB I TR P 31 |

2% 5
8 e

of x.
2x.5
7f7
8 x

Tferea |

If

6 -2 ;
=' , then write the value

7'

__'6 -2

7 BIQ,@GxQW
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(9)

(h)

()

« i

(4)

2
Find %12”-, if y=5cosx~-3sinx.

2
= Tferear -g;c—g-?, T y=5cosx~3sin x A |

Find the derivative of
fg=In(x® +3x-4)
9 =1n(x? +3x -4) T JaFaE Terea |

Define random experiment with suitable
examples.

it AR e Soge TrreaeR e o |

A coin is thrown 3 times. What is the
probability that at least one head is
obtained?

b1 e T@ 3 99 TRIeq 2T | WIS Bl
T8 1Y R SRS 6T 41 |

3. Answer any four of the following questions :
5x4=20

wor e R coeen wiReE e o

{a)

A25/255

In a survey of 60 people, it was found
that 25 people read newspaper H,
26 read newspaper T, 26 read news-
paper I, 9 read both H and I, 11 read
both H and T, 8 read both T and ]
3 read all the three newspapers. Find
the number of people who read exactly
one newspaper.

5

{ Continued )

(b)

(c)

(d)
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(S)

60 G WezI 51 FAPE (T A (A 25 &
TACe H ISR-FS 0, 26 S T I0R-FFS
75, 26 S 1 ISR-FFS TG, 9 ®A H =IF
I CAIRG ATG, 11 &G H 9 T e e,
S & T I I CAICH *ICe, 3 O SBIRIN
ffrees TSR-FTFS 0 | MG 94 AS[-TS
{51 TR TR e |

Define the function f:R—->R by
f(¥) =3, V xe R. Draw the graph of the
function f and find the domain and
range of f.
fiR—R FEEOA KW ol fran W
f0=3, Ao xe RY AR | f T (SRl
el S Sifcwa SF AN e w90

Using properties of determinant, prove
that
fefrme of 2o 9, &M9 0 A

2 1 -3
-4 -2 6 (=0
|13 0 2
2 4
2 1 2
If A= and B=|0 1}, then
Ty yreik
33
prove that AB # BA.
_ 2.1 2
I CTEre® Aslid g f o (TEe®
2 4
B=|0 1@,@“&@21%@@;&3#&31&.
3 3
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(e)

(9)

)
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( 6)
Given that
i =R

sin x

—_— xz0

F=1 x
2 :x=0

Test the continuity of fix} at x =0. 5

T f() 3 x =0 GRGSR #3971

Using chain rule, find the derivative of
e RiE e R eRees Seed -
BGx% +2x-7° 5

A fair coin is tossed 10 times. Find the
probability of getting exactly five heads. 5

951 fAY® @1 1091 bx 41 27 | % ol 19
21e AR SR ey 5

Given P(A) = -]i, P(B)= L and
2 4

PAU B)=%, then find (i) P(An B) and

4]

(i) P(An B).
L
4

for R P(A):%, PB=1 ==

P(AUB)=—=, (%8 (ij PAnB) W&

1
5
(ii) P(An BT 1 Sferear |

{ Continued )
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(7))

4. Answer any one of the following questions :

o AT R «@bie Tag i

{a} (i) In a group of 60 people, 27 like cold
drinks, 42 like hot drinks and each
likes at least one of the two drinks.
How many like both the drinks?

60 & WFJZA 47 GOrS O A @ 27 &
T cold drinks ©F ¥, 42 & TR
hot drinks % [ U&F HOF &J
TR WRTNe 9Bl drinks SE AR |
foamere Y02 YOUIO! drinks ST <4 7

fii) Prove the following by using Venn
diagram. :
wers A (o g STamre e 3
(1} A={AnB)uU(A-B)
(2 Au(B-A)=AUB

(b) (i) Prove that every
function is continuous.

AT A @ ATORG! IR AR
wfdftad |

{iil Find the derivative of the following
functions w.r.t. x:

X9 T T GoWCAIRE SHSAS STl
1

1 e

5

(2) sin?x

polynomial

10

2%+2%=5
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(8)

{c) (i) Find X and Y, if
X Y3 9 @y 591, af

il 9 _[3 0]
X+Y—L2 SJ and (W)X_—YMLO 3_| 5

i) What positive value of x makes
the following pair of determinants

equal? 5
xq B R Ty @ ek RefEe am
I 24 ? '

2x 3 16 3

5 x| l 5 2

(d) (i) If Aand B are any two events and
are not disjoint, then show that

T 951 GO A W B WIS w5, (903
Y @
P(Au B) = P(A) + P(B) - P(AN B)

Ui

fiij If A and B are two events, such
that P(A}=0-4, P(AUB)=0-7 and
P(B) = p, then for what value of p, A
and Bare (1) mutually exclusive and
(2) independent? 2Yat2Va=0
™ A W B W WA, P(A)=0-4,
P(AUB)=0-7 WF PB=p, (&3
p3 W I R A WE B (1) 1R
xS W (2) ¥55 297

* k&
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