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INSTRUCTIONS :

e ———————————————————————— ———————

®  This Question Booklet consists of 24 pages.

I ® 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 therein.
Write the answers only in the Main Answer Script, nowhere
else.
® Do Rough Work, if necessary, in Main Answer Script and cross
| it diagonally. I
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(d)
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1 3 4
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fx)=2-x T x <0
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ey
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2
y= log(tan%J A 418 @A, sinxd—g— + cos x—(Elﬁ =0.
dx d.x
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(i1) W= fAdy ara Isin[lugx]dx.

w3

I{Jcotx-Jtanx ) dx -4 T= fafw mtan 1

() TR @ (x+2y°) L =y,
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@S SE y= 1, T x = 1.
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— A A A = A AA -» A A
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- -3 —»
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FET
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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.

{ Multiple Choice Type Questions )

Choose the correct answer from the given alternatives :

(i)

Number of relations on a set with 5 elements is
(a) S (b) 25
(¢ 2° (d 2%

The principal value of sin”! sin (%J is

@ =2 0) F
© 3 @ 3
[we wears |

1x10=10
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(iiiy A is a square matrix of order 3. The value of |kA| is

cqual to ( k is a constant )
@ k|A] (b) k*|A|

©) Kk3|A]| | d) 3k|A]|

. () Ifjf(!]dt=x+i(f{t]dt,thcn f{x) is equal to
' 0 1

i

(a) 1+ x (b) 1-x
1 1
© T S g
(v) Value of I | cos x | dx is equal to

0

NI

|

A0 (b)

v DD

)

() 1 (d)

(vij Order and degree of the differential equation

_dy, o

_dx E are
dx
/{a] 1, 2 (b) 2,2
(c) 1, 1 d 2,1
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2

.. d
Vi) 15 5¥ <Y then value of L s
2
y
(@ o (b) =
X
Yy 1
c .- -
© 5 @ <
(viiij Maximum value of 5 - (x-1)? is
~Aa) 5 (b) 4
(c) 6 (d 3
. - - -+
(ix) For vectors a and b, |al= J3,

i . - —
a.b =Jg,anglc between a ‘and b is

@ = ()

oA

£la

(c)

WA

M

x) If 2P(A)=P(B)=-2 and P(A/B)=

1

| b|l=2 and

then wvalue of

13 3’
P(AUB) is
@ 13 ® 13
© 15 @ 3
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2.

(REDITIERD e

(a)

(b)

()

( Long Answer Type Questions )

Answer any one question : 2x1=2

) If g(x)=2x2+1 and f(x)=3x, then find the value of

Flgx)}-g{f(x)}.

- -1 _T™
(i) If 0 <x <1, then show that sin™’ x+cos™ x = 3.
Answer any one question : 2x1=2
: 1 8
i) 12AT+B= [120 g) and 2BT + A= (4 1),
find the value of matrix A.

-3 S 10

(i) If|] S5 -5 x|=0, find x.
0 10 5

Answer any three questions : d2%x3=6

{ij If f{x}=—f(—{c}, show that Tf(x)dx=0.

=a

(ii) If f'(a) exists finitely, then show that f(x) is

continuous at x = q.

| NS-MATH | 16 of 24
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(d)

(e)

.. 2
(ii1) Il'x=t,y=rz,lhcnﬁnd—zjg*
x

(iv)  Find the area of the triangle formed by y = 4x, x-axis
and x = 4, (using Calculus)

(v) Using Calculus, find the maximum value of 3sinx +4.
(0<x<m)

(vif  Define Rolle’s theorem.

Answer any one question : 2x1=2

. AA - A A )

(1) Ifa=3i-2j+k and b=i-3j+4k, find the area of

—

_’
the parallelogram whose adjacent sides are a and b.

(ii) Find the acute angle between the lines whose direction

ratios are 2, 1,-2 and 3, -4, 5.
Answer any one question : 2%x1=2

(i) A and B are twd independent events. Prove that
P(AUB)=1-P(A€).P(B).
(ii) “The mean of a binomial distribution is 4 and the

standard deviation is 3.” State why the statement

cannot be true.

| NS-MATH | 17 of 24
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: 4x1=4
3. (a) Answer any one question :

() Let A=R—{3}, B=R—{1}. Prove that the function

-2 .
f:A—> B defined by }"(.x]si_3 is onc-onc and

onto. ( f is bijective )

@) If cos'x+cos'y+cosT'z==, then show that

vy + 22 +2xyz = 1.

(b) Answer the following questions : 4x2=8
1 3 4
() IA+I,=[-1 1 3|, find(A+I,)(A-1I,).
-2 -3 1
OR
-1 2 -2
If 3A= —% 21 2.; , then show that A is an

orthogonal matrix. Hence find A~!.

- 2a a-b-c¢ 2a
(i1) Prove that 2b 2b b-c-a|=(a+b+c).
c—-a-b 2c 2c
OR
| NS-MATH |
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It P b c
a#*p, beq, c#r and |a g c¢|=0, find the
a b r
valueof — £, 494 _,_ T
p-a q-b r-c
(c) Answer the following questions : 4x3=12

(i) If f(x)=2-x for xS0
=2+2x for x>0,

show that f(x) is continuous at x = 0 but f'(0) does

not exist.

OR
Ify= log(tan%), then show that
2 dy _

sin x——%+ cosxa— =0.
dx X

(ii) Evaluate Isin{logx]dx.

OR

Evaluate I (Jcotx —Jtanx ) dx.

[ NS-MATH | 19 of 24
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(i) Solve (x +2y° }g_i _y, given x=1, when y = -1.

OR

Solve the differential equation

xdx +ydy +X3Y=YdX _ 5 siven y= 1, when x = L.
2 2
X +y
(d) Answer any one question : 4x1=4
. - A A A - A A A
(i) If the vectors a=2i+2j+3k, b=—-i+2j+k and
—> P A - — —
¢c=3i+j are such that a+Ab and c¢ are
perpendicular to each other, find the value of A.
3 - = - = - - - = =
(i) - Show that (a+ b){(b+c)x(c+a)}=2a(b+c).
(e) Answer any one question : 4x1=4
T . 2
()  Show that [ —XSIBX gy Z_
' o 1+cos“x 4

. lim 12 22 1
il Evaluate + I
(i) "_"“’[n3+13 n3+23+ *2n |
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() Answer any one question : 4x1=4

(1) If the sum of mean and variance of a binomial

distribution for 5 trials is 1-8, find the distribution.

(i) A is targeting B whereas B and C are targeting A. The

probabilities of hitting the target by A, B, C are

respectively If A is hit, then find the

211
3'2'3°
probability that B hits A and C misses the target.

a

(a) Answer any one question : 5x1=95

(1) A diet for a sick person must .contain at least
4000 units of vitamins, 50 units of minerals and
1400 calories. Two foods A and B are available at a
cost of Rs. 4 and Rs. 3 per unit of respectively. If one
unit of A contains 200 units vitamins, 1 unit of
mineral and 40 calories and one unit of food B
contains 100 units of vitamins, 2 units of minerals

and 40 calories, formulate an L.P.P. so as to minimize

the cost.
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(i1)

Solve the following linear pmgramming problem

graphically : ( Graph sheet is not required )

Maximize Z = 4x + 3y
subject to x+y <50
x+2y <80

2x+y 220

and x20, yz20.

(b) Answer any two questions : Sx2=10

(i)

(ii)

(iii)

(iv)

Using Calculus, find the conditions that y =mx+c be

2

a tangent of x?+y?=a?. Hence show that two

tangents can be drawn from an outside point to the

2 2

circle x? + y? = a?.

3+2
Solve (x? + y?)dx -2xydy =0,
given y=0, when x=1.

Using Calculus, find perpendicular distance from
(0,0)on 3x+4y+5=0.

2
Evaluate [(3x? +2x)dx as a limit of sum.
0
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(c) Answer

(1)

(1)

any one question Hx ]l =5

Find the equation of a straight line which passcs

through the point ( 1, 2, 3 ) and perpendicular to both

f i x_Y_z x-3_Y-2_2z+5
o thelmes2 ) Sand — 3 22

Find the equation of the plane passes through the
point ( -1, -1, 2 ) and perpendicular to the planes

3x+2y-3z=1and Sx-4y+z=95.
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