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Time : Three hours

= T he figures: in the margin indicate full marks
' Jor the questions.

NEW COURSE

Answer the following questions : | 1x10=10

‘ ﬁm’aﬁﬂ@ﬁaﬁmm':

(@) Given-that R= {(a b) l 3 d1v1des a-— b} 1s an equ1valence relation in the set of
integers Z. What is the number of partitions of Z ?

TG AN ARNS Z @ R={(a, b) |:a—b, 357 Foe) ¢bt smgey s9m1 Z <
Reitalg 7 Tw 2 :

(b)) Write down the domain of the function cosec™.

cosec”! F=a SifRTTg TR

" (c) If 4 is a square matrix of order 3 such that Iac_i] 4 | =36, then what is the value
et

W A G 3 A IR, G | adj A| = 36, O | 47| @ 17 70 22

.
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(d)

(@)

(2

I i e R

If 4=[5+] then what is the value of 4] ?

M A=[5+i] » OIRG | 4| T 5 e

If ® is the cube root of unity, what is the value of the one root of the equation
2

x+1 @ (0]
® x+0® 1 |=0
w? 1 X+
' oolx+l 0 >
Mo I TR | 0 xrw? ] = 0 AT G5
. ’ 2
0] 1 X+
TR 2

What is the equation of thc normal at the pomt (xo, Yo ) if -i—J; at this point does |
not exist ?

(x0, ¥o) Rrs wifcerm et § 2 7f mi‘ﬁ?ic— - (o =

What is the value of ——( [x]), 1f x&(6,7), where [x] denotes the greatest
integer <x ? 7

MW xe (6, 7), ©r=a gx_([x]) T F9, @A [x] mqmmr@ ALYt S‘x?

@)

0

What is the projection vector of a along‘l‘; ?

ba3 fite G @7 =itwet (o34 O ZE?

What is the distance of the point (1, -2, 3) from z-axis ? -

Z- S (A (1, -2, 3) Rgg e v

!
Can a vector have direction angles as 45°, 60°, 120° ?

a3 (ST FlIcs e 45°, 60°, 120° 27w =i e

2. Show that the intersection of two equivalence relations in a set is again an equivalencs
relation in the set. , ' 4

e (G0 1o Boitat ufl Tge T (2 4z iR el G NG 7
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Show that ((7dle @) 4
Jl+x—=+f1- x) 1. .. m 1
: + =%, _Lloye
an- («/l+x+\/l x ) 2% ¥4 V2 x=1
OR (&5%31)

Find x, if.( x 93 3= @ 31, IW) sin ' x +sin" 2x = %

Using the properties of determinant, Prove that

a*+1 ab ac

ab  B*+1  be |=1+a®+b*+c%
ac bc c*+1

fRdfiae «f g T 49 @@ @,

a* +1 ab ac
ab  b*+1 bc |=1+a®+b%+c?
ac bc <z +1

Show that f(x)=|x—3| is a continuous function but it is not differentiable at
x=3. . 4

@A8 @ f(x) =|x—3| ©ikita &, e x=3 RS SR T
OR (WW)

i
If / + ya/ = a/ ﬁnd d— usmg parametnc co-ordinates.

2B FARE I A /+y3’_a”/ a3 dy fref el

.. dy . (Y = ot BT § -mor :
Find dx’lf 2‘2_4
7 y=Altanx
2
) p=sin! 1+2x
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) y=+tanJx (252 | p =

(i) y = sin~} 1 +2x

7. Integrate : _[ (.«rirf1 x)2 dx
9-[‘T/W‘<”UT Rl =t (TryeeT W) : I (sin"l x)2 di:

8.  Evaluate any one of the following :

T (FICA 9fo7 S fdfas <t -

Y dx
@ J/ 1+Jtanx

dx'
® | ) +1)
9. Answer any two of the following : 4x2=8

(a) Solve : cbszx%+y=tanx ; 0<x<

(1

I FCEl 2 cos xi:+y—tanx : 'OS}CS%

() Find the particular solution of the differential equétibﬁ
(1 +e?x)dy+(l+y?;)exdx: 0 given that y=1 when x=0.. .

(1+e2x)dy+(l+y) dx =0 R AN ROW T @@ <@, 3 ore
AF @ p=]1 T4 x=0. '

S
(c) Solve the differential equatiqi;
(xz +xy)a{v= (x2 +'y2)dx

(xlz+xy)a’y_=(x2 +y*)dx e S T T
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10.

11.

12.

Give the geometrical interpretation of (ﬁ ——5) x(ﬁ +5) = 2(21' X 5) and find the area of

a parallelogram having diagonals given by the vectors @ = 3i +j=2k; b=i- 3}' +4k.
4

(a-8)x(a+5)=2(axb) = epiforamirme @R a =37+ —2%; 5=7-3]+4i o

R A HRo7 Fifer e v | o

OR (91331) -

Find the value of 4 if the scalar product of the vector ; +j+k with a unit vector along

the sum of the vectors 2i +4; —5k and 2} +2_;'+3_]} is equal to unity.

A~ T (RN, QA 27 +47 -5k @ A7 +2] +3k 539 vfSw cisecm five aos

COTRA AR | 47+ f (SRR (FT ~{7RF & 7 23|

"Find the shortest distance between the lines given by

F=f—]'.+2l'€+l(—2? +}'+3ff) and

?=(2§+3}—1})+u(3§—2}'+212) i ey o 4
F:‘—}'+2]§+A(—2§+}'+3l§)e

7= (27437 - )+ 137 — 27+ 28) et oo svcet o g Rl 9

Find the probability. distribution of the number of hcads from the tossing of a [air coin
thrice: ' o 4

<= ‘{m%ﬁn?r%v{ ?W.G “iaal Jo (att) ﬂ\wwﬁ'@r ?ﬁ'ﬁﬁ"‘ﬁlml

OR (47)

_Let X denote the sum of the numbers obtained when two fair dice are,r(_):l_lc.d_. Find the

13.

variance of X

T IS Al B U AN TRt o S X T, X 2 (o <l

0 —tank cosx —sinx|
If 4= then prove that (/+A)=(I—-A4) | _ ,
tan% 0 sinx cosx

X
0 —tanz

l
| tan= 0

] | o cos X —sinrxr
]’@Wf o A @, (I 4) = (I - 4) [ ]

SInX. Ccosx
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OR (9%31)

1 -1 0 : 2 2 4
Let A=|2 3 4|and B=[-4 2 —4
0 1 2 2 -1 5
Find 4B and use this to solve the following system of equations :
x—-y=3 :
2x+3y+4z=17
y+2z=7
1 -1 0 ‘ 2 2 -4 | o
TAF@ A=|2 3 4|eB=|-4 2 4|, 4B @ FE S AT II2AT I N
0 1 2 2 -1 5 : '
(R AN LN T FC [
x—y=3
2x+3y+4z=17.
y+2z=17

14.  Answer (a) or [(B) and (¢)] .
Teq T (@) WA [(B) 9= ()]
(@) Prove that the curves x =y* and xy =k cut at right angles if 8> =1. BB
T IR @ x=y’ R =k a-—zrﬁ‘ﬂwq?ﬁﬁmﬁwaﬁ 8k2—1 padl

(6) Find two posmve numbers ‘whose sum is 16 and the sum of whose cubes is

minimum. 3

4% I SR e <eea W QiR 16 2T G O TG Q@915 AT =1 |

(c) Show that y= log(l +x)— 2xx , x>—1isan increasing function of x_;throughout

its domain. 3
(S @ y=log(l+x)~25 , x> | ¥R Sifcws (I7) 547 x - &
I e | .

15. Evaluate by expressmg J' (2—3x+x2)dx as the limit of a sum. 6

mwmmﬁmawwj (2 3x+x )dx G T (@ I
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17.

18.

Fmﬁl theﬂ Cangfsian equation of the plane passing through the intersection of the planes
r -(1 +2j+ ak) =4 and 7 -(Zj +3j - k) = —3 and also passing through the point (1, -1, 1).
6

Fo(i+2j+3k)=4 mw-(z?+3}—1§)=—3waﬁmaﬂ€< (1, -1, 1) & S
T ATOE0A ST AT e ST
OR (9931)
x+3_y—1_ _5 - —
=2 and x+tl_Y 2___z 2 are coplanar. Find

Show that the lines =
-3 1 5 -1 2 5

also the equation of the plane.

- x+3_y—1_z=5 qx x+1_y—2_z-5 '
orile @ 252 === R =T =23 @RI 6 G TSN | (R AHA

FAeaod AN (& FCE |

the triangle whose vertices

Using intcgration, find the area of the region bounded by
6

are (=1, 0) (1, 3) and (3, 2). .
e i I (—1,0) (1, 3) € (3 2) R R A fage caﬂmasﬁmmr

01é (F4)

Find the area lying above the x-axis and enclosed by the circle x*+ y2 =8x and the

parabola y? =4x.
YW@%WW yz =4x @ﬂ@ x2 +y?'

s two products
d B. A chair

=8xﬁm#ﬁ@ﬁ6m¢ﬁﬁffﬂlml

. Chairs and tables. Processing of the
requires 2 hours on machine 4 and

5 hours on machine A and 2 hours on machine
hine 4 and 22 hours on machine B. If

A manufacturer of furniture make
products is done on two machines 4 an
6 hours on machine B. A table requires
B. There are 16 hours of time available on mac

the profit gained by the manufacturer from a.chair and a table are Rs. 3-and Rs. 5
respectively, how many pieces of each of chairs and tables must be produced in order
oo 6



T I AGSIIAL | 2 LA A — G 8 GReT f5 i 4 '8 B ~a7 ARy 01
| GG (5T (O FAO A (IR 2 618 B 6 T 2ATAT | a3 (54 2FS FA0O

IR A T 591 RN BT 2 IR ACAIS | G A-F Y 16 99616 B -7 T 22 T
o 4 41 WICE | A ABOH G0 (BN 8 GG (BRIt ILGE 3 Bl € 5 Tl 71l (e,
wizE T AR 8 (ORe 2o 0o @ A0S T A7 A 272 ‘

19. Suppose there are four boxes 4, B, C and D containing colourcd marbles as given

below : \
Marbie Colour
Box TR ~ White | Black
A 1 6 3
B 6 2 )
C - 8 r 1. 1
D 0 16 ‘ 4

Onc of the boxes has been selected at random and a smgle marble is drawn from it.
If the marble is red, what is the probability that it was drawn from (i) box 4 ?

(i) box B ? (zu) box C? ' 6
4T, ﬁmr@mﬁ‘c—%mwwq ol B C '8 D biiG esl <8l T 1A W |
W?N’a

Sk & paldl Sl

A 1 6. 3

B 6 2 2

C 8 1 1

D 0 6 4

AT A (AT G I WP IR T4 A ¢ WKeA I (A m\mmmﬁ
SICeT w1ieT 28 wlRes O (5) TR A (6) I B (1i) AW C-9F (A (R 237 A8iRel
Fo? :

“OR (%)

From a lot of 30 ,bﬁlbs which include 6 defective,‘ a sample of 4 bulbs.is drawn at
random with replacement. Find the probability distribution of the number of defective
‘bulbs.

3075 el @iz 67 Wﬁaﬁawrilmwﬁ (A 4% AT Wﬂﬁw e
e Al Wﬁmmﬂmﬂ@ﬁ“taﬁ (A T

X
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