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MATHEMATICS

Full Marks : 100

Pass Marks : 30

Time : Three hours

The figures in the margin indicate full marks
for the questions,

Q. No. 1 (a-j) carries 1 mark each 1x10 = 10
Q. Nos. 2-13 carry 4 marks each 4x12 = 48
Q. Nos. 14-20 carry 6 marks eaclt 6x7 = 42

Total = 100

Contd.



R A T =
|

1. Answer the following questions : 1x10=10
O PIAIRS Teq i 3
(@) Give an example of g column matrix which is also a row

(b)

(c)

(d)

(e)

32T MATH

matrix.

<GBl TS WWqﬁmﬁmm@mgl

“Diagonal elements of kew-symmetri i
rero® - Why ? a skew-sy. C matrix are always

“Rav-sfire cﬁﬁmﬁ@fmww”\m?

Let f(x)=[ x], where [ x] is a greatest integer function and
g(x)=x. Find the value of (fog)(-%).

@A f(x)=[x], T [x] =4 AT e o o

(f 9 )(- ¥ )< 7 Sha, 96)=x

Differentiate sinx with respect to e*.

e™ I JAMATF sinx -I SReey SRS |

2
Write down the value of ﬂxldx.
-2

2
[1 x| dx—= = forar
-2

[2]

() Find the order of the differential equation

a‘y)
2 s

(d4y] + sin(y”)= 0 s=Ie AT @0 T |

4
X

. o o 1
(g) Find the principal value of sin ( ﬁ]

sint( ) - s o

(h) Fill in the blank :

A 3B 27 3] 3
lim —= .
oo x  ————

() What is the direction cosine of X-axis ?

X-or%g e [ ¢

() Let A and B be any two given sets. If f:A—> B is a onto

function, then find the range of f.

@l 25 A SR B R 0 RS 1 3 £ A B 0! SRS T 2,

(ST [~y Tferedl|
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D i ;
efine an equivalence relation. Check whether the following relation

R defined : ; .
on the set of Integers 7, is an equivalence relation or not
2

where R = {(a, b)| a- b is an integer}. 1+3=4

TRRETO! TIFI TG T2l | 7, Fkeai ©oTd 4% R (61 0ol 795 220
TR AT T, TSR = { (q, b)| a - b <5l o T

OR / g2

S W i |
= —_ S

invertible. Also find the inverse of f
: 4
mahaz - TR 8 o =
Yo @ f:R—> RS MERg £ (x) = 2x-3 T ARe@mnm | foq
afsteme Tleredi |
Show that
4
wyed @
sin ™ = sin™ L cos1 8%
5 17 85
OR/ &4l
Solve the following equation -
: 4

O FAIFREICO] AL T 2

1

2 tan =" (cos x)= tan ' (Yepsec %)

37T MA
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If A=

32T MATH

40 1 bl
and I= . then find the value 2 and u
1 2 01

such that A% + 1A+ul=0; where O is zero matrix of order 2.

2 8 10
ﬂﬁA:LJmI{ J@,mamw%m@%@fﬂm
0

A2+ AA+ul=0, TS 0 (AR 2 T4 CTE T |

OR / g2

Determine the value of a for which the system is consistent. 4

-9 WA Tl 4 A i@ eARTIol PR = |
Da+3ytdz=12

ax +ay + 2az=4

[5] Contd.
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OR / 9’
S. Find the value of k so that the following function
4
sin1l00x . 3 how that ((wedl @)
—, if 0 M) e?¥(x+1)=1, s
fle)={" 99 N ** . If () e (x+1)
k , if x=0 ,
d’y _ (Ey_)
is continuous at x =0. 4 ! dx® \dx
sin100 x W x % O 2+2=4
T flx) = 99 ’ x 8. Evaluate :
ko, Wx=0 | W Bl =0 ¢
Wzﬁx=oﬁwr\owﬁﬁiﬂ®,mkamﬁﬁwl } N g
| I x7* +2e* - = |dx
| (@) x
. dy . in® xcos® xdx
6. Find dx if — 2+0=4 (b) Jszn x
OR/ @33f
d
Shreat 2 afiz — 4
dx
Evaluate :
. | o = 8
)  sin’x+cos®y=1 =
‘ x+3
i) Y= e dx
“ e
7. Prove that the greatest integer function defineq by
ormal to the curve
fx)=[x], 0<x<2 is not differentiable at x=1, 4 9. Find the equations of the tangent and n 2+2=4
ey =2 at (1 1)
. \ o Tfereai|
o I A f(x)=[x], 0 < x <2-3 g1 TR M e T xo 1 2, 42 =2 7@ (1, 1) RS e S ST T
x
' Contd.
e ST W= | . (7] .
32
32T MATH [6]

PN
B —__



e

OR / w1241

Find the local maximg and local minima, if g

Flx) = %2 62 Ligix 15, ny, of the function

2+2=4

fx) = X~ 6x* + 9x + 15 TemEmR
il T oI I T et i v,

10. A particle moves along the curve 6 3
=x"+2. Fj
Y 2 - Find the point(s) on

the curve at which the Y-coordinate is cha
n

8Ing 8 times ag fast as
4

the x-coordinate.
9ol Ffeldl 6y = x° .
o Yy X+2wmw|aﬁm Wqﬁ?i(
X AR OUF 8 1 (R @S . pices o 2| QR ) et 79
OR / G219t

Show that the function
f (x): cos3x 1s neither strict]
Y increasing

4

5
111'1'1'
1t Of a sum.,

(R51Ferg 5 S TZBICe f(X+1)dx~zq i T e
- i
0

1 MAT -
2T MALH [8]

OR / @41
Evaluate : :
s Refm = 8
12 sinx
I =7 WX
1+cos™ x
0
12. Show that the vector f+J+ k is equally inclined t R ot
4

QY and OZ.

M$ﬁmﬂf+j+£ﬁﬁ%ﬁOXCH”W%OZWW@WGWNWMﬁﬁWQW

OR / 311

State the triangle inequality for any two vectors and prove ]iLt.3 >
+3=

i 991 (9B A g PNt i e =1

13. Probability of solving a specific problem independently by Aend. B

are % and % respectively. If both try to solve

the problem

independently, find the probability that — 2+2=4
(i) the problem is solved
(i) exactly one of them solves the problem.
3—@W$}>\ﬂﬁ
14@W$EBGbﬁﬁﬁkﬁﬂfmﬂﬁﬁﬁﬁﬁmﬁUﬁﬁmﬂﬁﬁﬁ?@ﬁﬁﬂzﬁﬂ > 5
SEEDIH! TR AE T TOASIE (BB, (ot eIl T 41 A —
(i) PTG =
(ii) (e SERT % e TPIIOR Ty Sskp |
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OR/ w93f 4. Find the minors and cofactors of the elements of 3+3=6
| 14. Fi +3=
] ) ¢
Let X denote the number of hours Rita studies during a ran domly determinan
selected school day. The Probability that X can take the values x,
has the following form - ‘ 2 -3 5
0.1 p) lf x=0 6 0 4
kx, if =1 or 2 1 5 -7
P(X=x)= x
k(s— ), if x=3 Or4
0, otherwise
where k is an unknown constant. | 2 -3 5
= TR SRl
(@) Find the value of k. ‘ 6 O 4 RefrplBE 1GISIRAACERITAS RS
(b) What is the probability that Rita studies at least two hours, | 15 -7
exactly two hours ang at most two hours ? 1+1+1+1=4
WWWWMWQ%MWWW@WW : OR/ 9%t
FRYNBI X (I OS24 | Xamxmwﬁwﬁsmaﬁ%mw
&y
. — 6
[ oL T x=0 ind A-! by using elementary transformation, where
J kx, MW =172 Fin
P(X=x)=
k(-x), afi x-3 w4 | <ol elferm el R A~ Sfted 70 —
0, SRl ‘
K] P |
T© k 9Bt WS 2 0 -1
(@ k-3 W [ 901 A=ls5 1 ©
(b) ISR T LI, I R 95y i, 75 42 <D Iz 14 oz o1 3
& 2 |
Contd.
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15. Define homogeneous function of degree n. Sol O eer

equation ve the differential

(xz 1+5=6
+xy)dy=(x2+y2)dx @) j[ 2cosx—38inx}dx
6cos x+ 4sinXx
n Y9 AT W?}Rw WI
X+ xy ) dy = 1%+ 1,2 X0+ x+1 2+4=6
( y) Y (x +yY )dx SIS A [FECOR T S (b) I__——ngl dx
OR / g2y
= b, C that
] any three vectors a, b,c, prove
(i)  Solve the differentig] S e, 17. For any
O 3 B o o O 6
2 Wﬂmmm%ﬁ@mg ax(b+6)=axb+axc'
dy
At 2 ! Shi
xdx+(x+1)y—Xe2 _P—
ﬁﬁm ﬁl)ﬁi C\‘3§§ C—iJ b’ ¢

(i) Form the differentia] €quation of the fa
m

the X-axis at origin, 1y of circles touching

3
TARTS X- ST o oy To e
: %a 6 & W%m
SO Al | )

satisfy the condition a+ b+c=0.

OR / @134

. é
Three vectors d, b and
uate the quantity

16. Integrate : £
B s 5ubevea U |l=1,|B|=4 and [¢]=2. A
}uza. o e &
x~1
(@) dx ) S
Vx® -1 o i W@a@ﬁﬁawm:o 7% Pra FE |
a,b
i) 2 A= B =4 m a = Em‘l
(b) stin'lxdx #:a,ngb_aJﬁ.aﬂ"‘ﬂﬁ‘ﬁwZﬂﬁ@la\ 1,\ l ¢
I S 13 Contd.
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18. Find the shortest distance between the lines
F=(f+2j+l€)+z1(f—]’+l€ ) and

P (2i-j-F)subai+jaok )

OR/ g2t

Find the equation of the Plane passing through the point -
and perpendicular to each of the planes x+2y 43, _

1’ 3’2)
S and
3x+3y +z=0. 6

ATORPR SO A TR Sy BIENGA |

OH g
19. Minimize Z =3x + Sy
subject to x+3y > 3

Xty >2

x,Y >0
x+3y >3
x+ty >2

X, Y >0 FuRES! AATH Z=3x+5y—<ﬂ?ﬁ'ﬁmﬂ%%\q§n

32T MATH [14]
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Minimise and Maximise Z = 5x+10y

subject to 40y < 120
x+y 260
x-2yz0 6
x,yz20

x+2y <120

x+y=260

x-2y20

p sy T St
0 SAATE Z = 5x+ 10y 3 S W Rl
x, Y2

. . 1
- t 60% reside in hoste
. ollege, it is known tha . car
0. Of the students 1n ::; liolal”s (not residing in hos.tel): P;i‘;‘f;fitﬁain
and 40% aret ?EZt 30% of all students who rest;le 111'1: their annual
results repor day scholars attain A grade in | at
A grade ffmd 20%t}<13€f end of the year, one stude(xilt nzv ;::Si:nthe
examinat;on. Atile college and he has an A grade,
random from

i 6
bability that the student is a hostlier ?
pro

TR o[
S 40% (3 LIRS AT I

< 60% (3 FAITO o I AR
ﬁﬂmwwﬁmww | I TS
ﬂ,ﬂlw QHWWQOO/ONACW iliﬁ%l
SOWo@Wﬂ:WﬂwwwﬂwﬁﬁA (9% e | A QIR
TR

aia iRl I ?
iR N OR / 52

. i in.
umber of heads in three tosses of a fair cot 5
. an

s s o 52 90 (IR e R T W T
ot N X

d.
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