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- l. 1 X 10 = 10 
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� 

�. 

-
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(A) 50

(C} 1230 

(B} 60 

(D) 1690

y � tan-1 x + tan-1 y = ;n � � cot- 1 x + cot-
1 y-.!l�

(A) 

(C) 

1T 

2:r 
5 

{BJ 

{D) 
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5 

:t 
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(A) 6

(C) 12

(A) 

(C) 

1 
24 

{A) 0 

(C) 
1t 
2 

(B) - 6

(D) - 12

(B) 

(D) 

(B) 

{D) 

1 
5 

1t 

4 
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(C) e -x + eY = C

I ➔ ➔ ➔ ➔ 

yiJ � I a I= 4, I b I= 2/3 .:1�, I ax b I = 12 � � 

(A} 

(CJ 
1t 

4 

(A) ( 0, - 5, 0 )

(C) ( -4, 0, 0)

(B) 

(D) 

1t 

6 

(B) { - 4, 5, 0 J

(D) (4,5,0)
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(A) 0·39

(C) O· 11

(A} Svar(X) 

(C) 5 var(X) + 3

<fl'Cml 

(BJ 0·25 • 

(D) 0·30

(B} 25 var( X)

(D)_ var(X) 
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(i) 

I 

x+a b 

!f1l'TCf � b. X + C
C a 

� -(a+b+c} I 

x
2 

f {X) = lxl ; X -:I; 0

= 0, x = 0 

a 

x+b 
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(ii) 
d2

y 

Y = tan-1(secx+tanx) � x = ..!!.. F<l».jC\5 --2 -1.9� 11F14 dx 

!J') .t,n.,.y "°' C'fC'!1 J(x)=cotx ""('1-....ii; 

Xe[-;,;], Roll-1.!l� �91� � q°iUf � I 

$ w/ f(x)+J(a-x)=k 
a 

(�), -\!S-,��<Jil= J f(x)dx-1.!l� � 
0 • 
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(d) 8l-C<t>IC-il di� � ·�-o� ltN3 : 2 X 1 = 2 

-

➔ ➔ ➔ ➔ 

AD+EB+ FC = 4AB. 

X - 2 y + 3 z - 2 ��� X + 2 = Y -1 = Z + 3 � �
a = 6 = 5 3 2a 5 

2x1=2 
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(b} 

X 
0·5 1 l ·S

P(x) K K
2 

2K 2

. 

(ii} 01�'5 cq sin-14 +sin-12+sin-116 =
7t 

' 5 13 65 2 • 

(
cosx - sin x

� F(x) = sinx cosx 
0 0 

F(x).F(y) = F(x+y). 
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a+b+c 
-c

-c
a+b+c 

-a
-a =2(a+b)(b+c)(c+a). 

-
b 

I -b a+b+c 

1 1  l 2 5  3 1 2 4 -+-+-=!· -+-+-=O; -+-+-::3. 
X y Z ' x  y Z X y Z 

� f ( X ) = 11 , X = 1 -"1� \9i-TT 
{ 3ax + b . x > 1 -ul� �

Sax - 2b , x < l -.Jl� �

4 x 4 = L6 
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. .. • / lim [ 12 22 32 1 ] 
(w✓����:n➔oo 3 3 + 3 �+ 3 3 + ••• +-;:::-;- .

v/ 
n +I n + n +3 LT. 

a+t 

� f(x) = f(a+x)�, � ff1rt� � elf J f(x)dx --E<l'

a 
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(ivy/ �lfli{ <liCTTI: e-Y sec2 ydy = dx + xdy.

� 

�� �: x2 (xdx+ydy)+2y(xdy-ydx) = 0.

➔ ➔ ➔ ➔ 

GA+GB+ GC = 0. 

{e) �-C�I� � � 'ft-<3 : 

/ 

4xl=4 

/ !'!>�re � "'"'""" 3 re = "' 2 re """· 7 re '"J"1 "' 3 ro 
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(a) 
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(ii} / �'8 QT 
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(b) �-C<tSl�t �� � � � :
·sxI=S

(ii} 

(c) 

■ 

3+2 

X y-1 z-2 
T = 2 

=

3 >t�<iil�� � ( 1, 6, 3 ) rt#lf_lt-i:1

�N>rl-J Rcfu � I 'dMM�fi, \:l<f� rt�?:! �� Nm QI >l�i:-l�� 
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Z = 2x-y 

x+2y � 8 

4x+3y�12 
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INS-MATH I 

( ENGLISH VERSION ) 

The questions related to MCQ should be answered in the specific 

printed TABLE in the Answer Script. This Question Book.let does 

not conWn any SAQ. Accordingly candidates should not write· 

anything in the designated space on the Answer Script for 

answering SAQ in the Answer Script. 

( Multiple Choice Type Questions ) 

Choose the correct answer from the given alternatives 

(i) 

(ii) 

l x 10 = 10 

If a • b = a2 + b2 \/ a, b e IN, then ( 4 • 5) • 3 is equal to 

(A) 50 (B) 60

(C) 1230 (D) 

If tan-1 
x + tan-1 

y = ':1t, then the value of
� 

cot-1 
x + cot-1 

y is

(A) 

(C) 

1t 

21t 
5 

{B) 

(D) 

31t 
5 
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(iii) If the matrix (-1 - �) has no inverse matrix, then th-:

value of k is 

(iv) 

{v) 

(A) 6

(C) 12

(B) - 6

(D) - 12

If G(x) = -✓25 - x2 then Lt G(x)-O(J) has the value' 
x ➔ l x-1 

(A)
1

24 (BJ 
1 

5 

(C) (DJ 

The value of J d: [sin -l 2X
2] dx is 

0 1 + X 

(A) 0

(C) 

(BJ 

(D) 
1t 

4 
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(vi) The general solution of the differential equation 

(vii) 

(A) (B) 

(C) (D) 

➔ ➔ ➔ ➔ 

If I a I = 4 , I b I = 2-./3 , I a x b I = 12 then the angle 

➔ ➔ 

between the vectors a and b is 

(A) 

(C) 
7t 

4 

(B) 

(D) 

(viii) The coordinates of the point where the straight line

x + 3 - Y - 2 - z + 2 intersects the xy plane are
-1 - 3 - 2 

(A) ( 0, - 5, O l

{C) ( - 4, 0, 0 )

(B) ( - 4, 5, O )

(D) ( 4, 5, 0 )

[09)/MATH-2!5(NS)/ 12!51 19 of 32 

NEUCADEMY

https://neucademy.com/

https://neucademy.com/


NEUCADEMY

https://neucademy.com/

https://neucademy.com/


INS-MATH I 

(ii) If • -1 -1 1 1 1 sin x = tan y. show that -- 2 = -
x2 

y 

(b) Answer any one question : 2xl=2 

(i) If 1, Cl) and ro2 are the c1,1be roots of unity, then find

the value of k for which the matrix [ � ¥ ! ] is 

(ii) 

singular. 

Prove that one root of the equation 

x+a b c 

b x + c a = 0 is - (a+ b + c) ..
c a x +b 

(c) Answer any three questions :

(i) 
x

2 

The function f (x} =Ix 
I

= 0, x = 0 

. 2x3=6 

then ex.amine the continuity of the function f ( x ) at 

x = 0. 
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(ii) If y=tan-l(secx+tanx), then find the value <Jf

d2y 1t -- at x=-.

dx2 4 

(iii) Examine whether. Rolle's theorem 1s applicable to

(iv) 

(v) 

f(x)=cotx in(-;,;]. 

If f ( x) + f ( a - x) -:-- k (constant), then find the value of 

a .  

f f(x)dx. 
0 

Find the area bounded by the curve y = sinx, x = 0, 

x :; 1t and x-axis.

(vi) Find the differential equ['_tion by eliminating the

const&n ts a and b from the equa t.ion y = e
x ( a + bx

2 ) . 
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c:: 

-

2 X } = 2 (d) Answer any one question:

(i) 

(ii) 

l hexagon' then prove thatIf ABCDEF is a regu ar 
➔ ➔ ➔ ➔ 

AD+EB+FC = 4AB.

Given the straight lines x-2_y+3_z-2 
a - 6 - 5

and 

x + 2 _ y -1 _ z + 3 then determine the values of 'a'
3 - 2a - 5 ' 

for which the lines are mutually (a} perpendicular, 

(b) parallel.

(e) Answer any one question : 2 X 1 = 2 

{i) [f A and B are two events and 5 P(AuB)=6,

P(AnB) = � and P(Bc ) = � then prove that A and 

B are independent even ts. 

(ii) A random variable X has the following probability

distribution

X 0·5 1 1 ·5 2 

P( x) K K2 2K
2

K 

then determine P( x s; 1 • 5).
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3. (a) Answer any one question :

(b) 

(i) Let A be the set of all straight lines in a plane. Let a

relation R be defined as R = { ( .x;, YI: x is perpendicular

to y, x, y e A� . Check whether the relation R is

reflexive, symmetric:;: or transitive. 

(11 •• ) Sh h t • -1 4 · -1 5 - -1 16 1t ow t a sin. 5 
+ sin 13 

+ sin 65 = 2 •

Answer the following· questions (Alternatives 

noted) 

(i) 
- sinx 0�)
cosx then show that 

F{x).F(y} = F(x+y). 

OR 

A
T is the transpose matrix of A.

(09)/MATH-2S(NS)/ 12S1 
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(c) 

(ii) Using propoerties of determinants, prove that

a+b+c -c -b
-c a+b+c -a =2(a+bl(b+c)(c+a}. 
-b -a a+b+c 

OR 

Solve by Cramer's rule 

1 1 1  2 5 3  1 2 4  -+-+-=l· -+-+-=O· -+-+-=3.x y z  ' x y z  ' x y z 

Answer the following questions (Alternatives are to be 

noted) 

(i) If f(x) = 11 ,for x = I
{ 3ax + b , for x > 1 

Sax - 2b , for x < 1 

4 X 4 = 16 

is continuous at x = 1, then find the values of a and b. 

OR 

If 2x = y1 lm + 
y

-l/m
, then show that

( 1 2) d
2y dy 2 O h , .. -x -

2 
-x-

d 
+my-= , w ere m 1s a non-zero

dx 
X 

constant. 
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I dx (ii) Evaluate : 
secx + cosecx

(iii) 

OR 

Evaluate: f (x- l) dx. 
( x + 1) J x3 + x2 + x

• 
lim [ 12 22 

• 32 1 l 
Evaluate : 

➔ 3 3 + 3 3 + 3 3 + · · · + 2 ·
n «> n +I n +2 n +3 n 

OR 

a+t 

If f(x) =f(a+x), then prove that J f(x)dx is 

independent of a.

(iv) Solve : e-Y sec2 ydy = d.x + xdy.

OR 

Solve: x2 (xdx + ydy) +2y(xdy-yd.x) = O. 
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·:.:.a.,J.,,... l- -· .. . .,_ ... .. . . .  , .  
., • •  

(d) Answer any one question : 4 X 1 == 4 

{i) Find 'x' such that the four points A(3, 2, 1), B(4,x,5), 

(ii} 

C(4,2,-2) and D(6,5,-1) lie on the same plane. 

If G is the centroid of the triangle ABC, then prove by 

-� - - -

the vector method that GA+ GB+ GC = 0 . 

(e) Answer any one question:

(i) Three bags contain respectively 3 white & 2 red balls.

7 white & 3 red balls and 5 white & 3 red balls. If a 

bag is selected at random and one ball is drawn from 

it, \'lthat is the probability that it will be a white ball? 
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(a) 

(ii} Suppose a. girl throws a die. If she gets l or 2, she 

tosses a coin three times and notes the number of 

tail1:,. If she:: gets .3, 4, 5 01· 6, :-.he tosses a coin once 

and notes whether a 'head' or 'tail' is obtained. If she 

obtains exactly one tail, what is the probability that 

she throws 3, 4, 5 or 6 with the die? 

Answer any two questions 5 X 2 = 10 

(i) Find the values of 'k' for which the curves x = y2 and

I 
I 

xy = k cut at right angle. https://www.westbengalboard.com

(ii) Sho'\-v that, the maximum value of the function

(iii) 

(iv) 

x
3 + 1

3 is less than its minimum value.
X 

Evaluate: J dx 

Jsin3 xsin{x + a.) 

Solve : x :� - y = x tan � ; given y == ; when x = 1 . 
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(ii) 

Rs. 60,000 and cannot accommodate more than

100 animals. He wishes to purchase both kinds or

animals and to have maximum profit. Pormulate :h,• 

problem as a linear programming problem. 

Solve the following linear programming probl�m by 

graphical method. ( Graph sheet is not required ) 

Minimize Z = 2x - y

subject to x+ y � 5 

x+2y �8 

4x+3y � 12

and x.y�O 

--====· ====== 
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• 

• 

• 

INSTRUCTIONS 

This Question Booklet consists of 32 pages . 

This Question Booklet is in two versions - Bengali and 

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

will prevatt 

Attempt the questions as per the instructions given therein. 

Write the answers only in the Main Answer Script, nowhere 

else. 

• Do Rough Work, if n'!cessary, in Main Answer Script and cross

it diagonaJiy.
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