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®  This Question Booklet consists of 20 pages.

.' This Question Booklet is in two versions — Bengali and

English. In case of any doubt or confusion, English version will

prevail.

® Attempt the questions as per the instructions given there in.

: : Write the answers only in the Main Answer Script, nowhere .

else.

@ Do Rough Work, if necessary, in Main Answer Script and cross

it diagonally.
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( ENGLISH VERSION )

The questions related to MCQ should be answered in the specific
Printed TABLE in the Answer Script. This Question Booklet does

not contain any SAQ. Accordingly candidates should not write

anything in the designated space on the Answer Script for
answering SAQ in the Answer Script.

1.

(1)

(ii)

(i)

(iv)

( Multiple Choice Type Questions )

C\hoose the correct answer from the given alternatiyes :

Q3
*
;

State which of the following is total
from Set A={1,2,3)toSet B={q, b).

(a) - 26 (b 28

(o) 2¢ d) 25

The value of sec?(tan™! 2)+ cosecg(cot'“l 3) is
(a) 12 (b) 13

() 15 d 5

If [JSC .:;] [13; 3] then (x+y) is equal to

(@ 5 (b) 12
© 7 @ 14
n/2
Value of I cos? xdx is equal to
0
@ = | (b) —’2‘-
() % d 1
lgs-mrrﬂ .

1x10=10

L 3 .
lsnumber of relations
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(viii)

MATH-23/XI1/2032(05)-Ng |

d . 01 o
Value of dx(cotx )' is equal to

o ) " K o
(@)  —cosec®x ~ (b)  cosec’x

(9): 180

— 9% cosec?x’ d - -1—3—6 cosec?x

2 3
2
Order of the differential equation [—d y) =1+ (ﬂ_&i) is

dx? dx
(@) 1 | ) 3

(€)- 2 (@ 4

Slope of tangent of xy = c? at (c't,%) is

ky i ot
© -3 N R

The angle between the straight lines *= 4_Y-S5_z-6

2 7 0 0
3-x_Yy-7_2z-3.
and 3 =0 - 0 is
(a -m (b) —-’2‘-
) =« il (d) %
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(ix) If P(A)=-}3-, P(B)=21I and P(ANB)==, then P(A/B) is

5 )
equal to
1 ohh: B I
4 3

(%) If kis a constant, then var(k) is equal to
@ k " (b) O

) k2 | d)  2k2

( Long Answer' Type Questions )

2. (a) Answer any one question : 2x1=2
. - 3x+4 S Z N Tx+4
() If f)=5 7 (xrealand x#£ ) and g(x)= X1

( x real and xat-‘g ), then show that f.g(x)=g. f(x).

Gi) If sin(sin‘l % +cos™! x) = 1, find x.

(b) Answer any one question : _ " 2x1=9

Qo I A=(21 _g) find AAT .

‘ | O a b| .
(i) Showthat|-a 0 c|=0.
-b -c O

| NS-MATH ' 13 of 20
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(c) Answer any three questions : - 2x3=6

(1)
(i)
(iii) -

(iv)

(vi)

Show that f(x)=|x|+2 is continuous at x = 0.

2

d
If y=acosx-bsinx, then show that E—%—-‘-y: 0.
. g . x

Show that _‘i f(x)dx = T Sfla—-x)dx.
: 2 2

Find the equation of tangent of y = 3x* - 4x at x= L.
Find the differential equation of y=e*(a+bx)

(a b constémt).

Find the area bounded by y=x, x=2and x-axis.

(using calculus)

(d) Answer any one question : 2x1=2

(€)

(i)

(ii)

Find the unit vector in the direction of vector
— A A A

a=2i+3j+J/3k.

Find direction cosine of the line passing through

the points (2, 3,-4)and (1, -2, 3).

Answer any one question : 2x1=9

(i)

A die is' thrown. If E is the event 'the number
appearing is multiple of 3' and F be the CYené 'the
number appearing is even' then show that E and F are

independent.

| NS-MATH |
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(i)  Determine the binomial distribution whose mean is 9
and variance is 6.

(a) Answer any one question : 4x1=4

(i) A relation R on set of natural numbers N is defined as

(x,y)€ R, when x - yis divisible by 10 for all x, ye N.

.

Prove that R is an equivalence relation.

¥ tan{ E 4+ Leosl @ n_1l.s1@)o2b
(11) Show that tan(4+2 0S b)+tan(4 i b) o

(b) Answer the following questions : 4x2=8

S L If QX+3Y=(§ (3)) and 3X+2Y=(_2l ‘gj find X

and Y.

OR

If A=(3 1), show that A2 ~5A+71=0.

-1 2
a a+b a+b+c
(i) Show that |2a 3a+2b 4a+3b+2c |=a>,
3a 6a+3b 10a+6b+ 3¢
OR
b+e c+a a+b
a, b, ¢ are real numbers and |c+a a+b b+c|=0,
a+b b+c c+a '
show that either a+b+c=0ora=b=c.
NS-MATH 15 of 20
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(c) Answer the following questions ! 1)
2
cx
i , bx ’the
i Ifyr:l-*-xga-'-(x—a)(x—-b)+(a’C"a)(x"'b)fx“C) i

d a b ¢ ]
~ show that E)—%—=%[a_x+b—x+c-—x

OR

If (x-a)® +(y-b)? =c?,

&
Ne—

X

2}3/2

(ii) Evaluate I J1+cosecx dx.

OR

=-C.

N
a | A
@

{1 +
then show that

|

o}
=
[N

(x?+1)e*

Evaluate I (<t 1)2,

(i) ~ Solve the differential equétion x2dy +(xy + y?)dx =0,

giveri'x=1, y=0,

OR

Solve the differenti 7y d
1al equation (14 x2 )534_ Dxy = —
+X

- given for x$1, y=0.
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(d)

(e)

Answer any one question :
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4x1=4

i _
a, b, c three vector

(i)

- -
s are such that |a|=3, |b|=4,

_.)
| ¢ |=5 and each vector is perpendicular to the sum of

. > o2 -
other two vectors. Find |a+ b+ c|.

> A A A AA : -

il If a=i+j+k, b=j-k, find vector ¢ such that

J ) - J
s -> -
~axc=b and a.c =3.

Answer any one question : 4x1=4
Y i + X

. sin x + CoS

(i) Evaluate E[ 5 +165n0% dx.

(ii) © Find the area of circle x? +y?=8x using calculus.

Answer any one question : 4x1=4

(i) If A and B be two independent events, then show that
probability of occurrence of at least one of A and B is
given by 1- P(A")P(B").

(i)  An urn contains 10 black and S white balls. Two balls

are drawn from the urn one after the other without

replacement. Find the probability that both drawn

balls are black.

NS-MATH 17 of 20
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4. (a) Answer any one question : S5x1=5
(i) A manufacturer produces two models A and 'B of a
product. Each piece of model A requires .9 labour-
hours for fabricating and 1 labour-hour for finishing,
Each piece of model B requires 12 .labour-hours for
fabricating and 3 labour-hours for ﬁnishing. For
fabricating and finishing the maximum labour-hours
available are 180 and 30. respectively. The company
makes a profit of Rs. 8,000 on each piece of model A
and Rs. 12,000 on each piece of model B, Formulate
an L.P.P. so as to maximize his proﬁt.
(ii) Solve the following linear programming problem
graphically : ( Graph sheet is not required )

Minimize Z =200x + 500y

subject to the constraints

- X+2y 210
3x+4y <24

x20,y=20.
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(b) Answer any two questions : | Sx2=10

() Find the equation of tangent and normal of
X234 y?3 =0 at(1,1).
(i)  Find the general solution of e*dy+(e*.y+2x)dx=0.

(iil) If x+y=60 find the maximum value of xy>.

. lim 1 1 1
(iv) Evaluate : + +...+ :
7> \/n2—12 1/112—22 \fnz—(n—l)2

(c) Answer any one question : 5x1=5

(1) Find the coordinates of the foot of the perpendicular
drawn from the origin to the plane 2x -3y +4z=6.

(i1) Find the coordinates. of the point where the line

through the points A=(3,4,1) and B =(5,1,6) crosses

‘the XY plane.
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