MATH-23/XII1/2032(05)-NS

MATHEMATICS
( New Syllabus )

Total Time : 3 Hours 15 minutes |

| Total Marks : 80

O ifRfie o3 vame Sar o Ren 3o rew T | 3l el a3
FoIfAHIA TAIIEA (VT T (5 ST TR | SANE 2R 21 o W |

& Special credit will be given for answers which are brief and

to the point. Marks will be deducted for spelling mistakes,
untidiness and bad handwriting. Figures in the margin
indicate full marks for the questions. '

¢ @ m@mﬁa«ww 20.

L WW@EWWWW/WWWWQ%WW

S B A |

©EEg /Versions "1@1 (4% /From Page 1 #¥8 /To Page
41571 / Bengali 3 10
2181/ English 11 19

® a7 epaeffirE & A ojbTH AwE RRArd R eivet)

® READ THE INSTRUCTIONS IN ENGLISH AT PAGE NO. 2 OF THIS
QUESTION BOOKLET.

A NEUCADEMY

1 of 20


https://neucademy.com/

MATH-23/X11/2032(05)-NS

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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( aefaenfefas et )

1. s Teaalm g e whs et quefAm @edr: 1x10=10
() A={1,2,3}CH ®R@E B={aq, b} N (o FFF LA 7T

E1c
(a 2 ' by 28
€ 2° @ 2°

(i1) sec?(tan™' 2) + cosec?(cot ™! 3) -9¥ ¥H I

(@) 12 (b) 13
(© 15 d 5

(i) [f‘c — ]=[$ i] T, (x+y)-9F T T
(a) 5 b) 12
€ 7 (d) 14
n/2

(iv) j' cos? xdx -9% IW TR

(a) = b 3
© 2 (d 1
(v) d%—(cotx' ) -4 T A
(a) -cosec’x (b)  cosec’x
€ - l& cosec?x’ d - Téﬁ cosec’x
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dx? dx
@ | (b) 3
© 2 d) 4

() - b -3
@ = @ 3
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(c)
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( B Tmafsfas epyradtt )
@A~ 9P Jra $@d W18 - 2x1=2
(i) fq::y::?)ij; (x WA @ x#%) Qa2 g[x)=%§—i%

(x TR @3 x#3) TGN @ [.g(x)=g.f(x).
(i) sin(sin“lé--l—cos" x] = 1 T, x -99 I fadfa s

@A- A 9Fib grda TeEa s 2x1=2

o A=(d _3)wm, aa” ety w

0 a b
i) GUSA|-a 0 c|=0.
-bh =¢ 0
- fo o Ter wie 2x3=6

() flo=|x|+2 T @48 @ x =0 RS f(x) 7S 22|

2
(ii) y=acosx—bsinx{€ﬂﬁ'ﬂ1‘ﬁm§—‘g—+y=0.
X

(iii) o I T flx)dx =? fla-x)dx.
0 ) 0

(iv) x=1-4 y=3x" - 4x -7 =pfraa wfeaq Ay )

(v) y= e'{@+ bx) (a b m)—ﬁ s fltead fRdy aean

(vi) y=2x, x=2 @R x-% Td NS wEm cvara
Al | (o fanma i)
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Q- I QP AT T 7S 2x1=2
() a=2i+3]+J3k (oPahafite qve (sda fAda Tl
(i) {2,3‘,-4)@’:(1,—2,31%11@%@#!?%
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A-A a6 A0 Teq 1 . 2x1=2
) @3 e Erol = SaeE e 3w fAere A OiE E
QA2 (GG AL SPH OIE F a[l g0 o W | (718 @ B
93¢ F oq=oa 918 |
(ii) mﬁ*ﬁﬁﬁrﬁmﬂw\smﬁﬂmgmte,m&ﬁﬂw
freremft fAda s
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i : 2,ls18 x_loog1a)2D
iy ¢S tan( 3 t5C08 b)+tan( 2~ 5008 b) =
ferafaiie eafm Tea 7 4x2=8

(i) 2x+3y=(§ g) @3 3X+2Y=(_§ ‘g)mxw Y

faefy
Haq]

A=(_31 %)‘qca G918 @ A2 -5A+71=0.
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a a+b a+b+c
2a 3a+2b 4a+3b+2c
3a 6a+3b 10a+6b+ 3¢

(i) o IR

R E]

b+ec c+a a+b
c+a a+b b+c
a+b b+c c+a

a, b, ¢ IFA AT G2 —omme

AW a+b+c=09ql a=b=rc.

(c) f=feiRe s Tea me . - 4x3=12

4 Coqr. R bx cx?
W y=1+ "E-ax-b)  w—ax-bx-a

c*mar.:rdy y[“ Froeop 2B ]
dx x|la-x b=-x c-x

LR

(x-a}2+(y—b)2=c2 E A8 @

=-C.
d’y
dax?
(i) == fefa et [T+ cosecx dx.
w2l

2 X
Wi et e ¢ [ HLe 4,
(x+1})
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(i)  x2dy + (xy + y?)dx = 0 €A HANPACHA A4 FA,

CSUl W% x=1, y=0.
LE]|

e saaa »fiesae g s

{1+x2)day+2xy= 1 = 144 x=194q y=0.

1+ x
A~ (@I 9Bio A0 Taa 7e 4x1=4
) - - ¥ -
i) a, b, cavww foafb (%71 @F |a|=3, |b|=4,

]

|e|=5 @8 @-COAl (S99 O] oA Calara (ot Tl

—F

A9 |a+b+ o |-97 W ey @t

- A A A = A A -+ = = -+ =
i) a=i+j+k, b=j-k W axc=b 9N a.c=3 A
—»
@@ ¢ W s
-G a6 AT TE 7S 4%] =4

i
. : [ sinx+cosx
() W e g e dx

(i) o= fREg e x? + y? = 8x-9q Cwawe fAdfy I
-GG @b ave T& W16 4x1=4

i) A <@ B4 TEA WA (NS @ A W B WA

Re@l 1- P(A")P(B').
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Z =200x + 500y

& ACATF x+2y 210,3x + 4y <24

x20,y20.
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(c)

() (1, 1) fmwe x2/% 4 y?/3 =2-a7 =fe @32 WfSaTss
A Aol a1
(i) e dy+(e .y +2x)dx = 0 -7 R TG Fefq I |

(i) x+y=60 A xy°-97 #difgs w= [y @

(iv) W ey g Gm (1

@A- AT GFio ATa T 71 S5x1=5
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eI ey 3t

(i) A=(3,41) 9 B=(5,1,6) RS Fwewad Xy oA @

e (e WA O gEIsT Ay I

| NS-MATH | 10 of 20

A NEUCADEMY


https://neucademy.com/

% MATH-23/X11/2032(05)-NS
( 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.

( Multiple Choice Type Questions )

1. Choose the correct answer from the given alternatives :’

1x10=10
(i) State which of the following is total number of relations
from Set A={1,2,3}toSet B={a, b}.
(@) 2° (b) 28
@ 2 @ 2°
(i)  The value of sec?(tan™' 2)+ cosec?(cot™ 3) is
(@) 12 (b) 13
@ 15 d 5
(i) If [i g] = [‘g i] , then (x+ y) is equal to
(@ 5 (b) 12
() 7 d 14
x/2
(iv) Value of I cos? xdx is equal to
0
@ = b 3
© 3 @ 1
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g

(v}  Value of (cotx') is equal to

dx
(a)  —cosec’x’ (b) cosec’x

180 oo o 3 g
(c) -—Tcosec X (d) 180 cosec”x

2. \2 3
_ ‘ dy ¥ .
(vi) Order of the differential equation [g%} =.1+[_£.J .

fa) 1 | (b) 3

) 2 ) d 4

(vi) Slope of tangent of xy = ¢ at (ét,E) is

t
1 1
() - ?5* (b) r—z
1 1
[C] e ? (d] - [—3

(viiij The angle between the straight lines x-4 _Y=S5 2-6

2 0 0
and 35x=ga7=28‘3 is
@) -n b -3
© @ 3
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(ix) 1 P(aj= L, P(B)=% and P(ANB)=%, then P(A/B) is

equal to
@ 3 b 2
(c) -;- (d) %

(x) If kis a constant, then var(k) is equal to
(a) k (b} O

) k2 d) 2k*

|

( Long Anmr Type Questions )

=

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

@ If flo)= 3“"‘ 2 ( x real and x:t— ) and g(x) = ?ii;

( x real and xS ], then show that f.g(x)=g. f(x).

(i) If sin(at’n '-15-4--:03 x] l, find x.

(b) Answer any one question :

2x1=2
(i) nrna(é ﬂg).ﬁnd AAT .
0 a b
(ii)  Show that |- 0 e|=0.
-b =-¢ 0]
13 of 20
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(d)

(€]
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Answer any three questions : 2x3=6

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

, d?y
(iiy If y=acosx~-bsinx, then show that ﬁ+y=0-

(iii) Show that T flx)dx =f fla - x)dx.
o 1]

(iv)  Find the equa-tion of tangent of y = 3x' -4x at x=1.

{v'] Find the differential equation of y=e*(a+ bx)
( @, b constant).

(vij Find the area bounded by y=x, x=2and x-axis.
(using calculus)

Answer any one question : 2x1=2

(i) Find the unit vector in the direction of vector
a=2i+3]+J3k.

(1)  Find direction cosine of the line passing through
the points (2, 3,-4)and (1, -2, 3 ).

Answer any one question : 2x1=2

(i) A die is thrown, If E is the event 'the number
appearing is multiple of 3' and F be the event 'the
number appearing is even' then show that E and F are

independent.

| NS-MATH 14 of 20

A NEUCADEMY


https://neucademy.com/

3.

(a)

(b)

(i) Determine the binomial distribution whose mean is 9
and variance is 6.

Answer any one question ! 4x1=4

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

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

Prove that R is an equivalence relation.

L VR B f 1 __-1a)_2b
(ii) Show that tan(%hg-cus 13]+tan[-5e§cos EJ—- i

Answer the following questions : _ 4x2=8
@) If 2X+3Y =(ﬁ g] and 3;{+2v=[_21 'g) find X

and Y.

. OR

If A =[_31 5) show that A -5A+71=0.

a a+b a+b+c
2a 3a+2b 4da+3b+2c
3a 6a+3b 10a+6b+3c

(i) Show that -y

OR

b+e c+a a+b
c+a a+b b+c|=0
a+b b+c c+a

)

a, b, ¢ are real numbers and

show that either a+b+c=0ora=b=c.
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(c) Answer the following questions : 4x3=12

(i)

(1)

(i1i)

, L2
a bx cxX then

x-a (x-a)x-b) (x-a)lx-b)x-c)’

Mfy=1+

show that ﬂg__g[ - I b - ]
dx xla-x b=-x c=-x

OR

If (x—ay +(y-b)°=c?,

@l

dx? -

Evaluate Lp‘l +cosecx dx,

&

{1 -
then show that

= -,

&

OR

2 X
Evaluate I%}f—dx
X+

Solve the differential equation x*dy+ (xy + y?)dx =0,

given x=1, y=0,.

OR

Solve the differential equation (1 + x? ]% +2xy = —1

1+.v4:EF

given for x=1, y=0.

[NS-MATH 16 of 20

A NEUCADEMY


https://neucademy.com/

2

(<)

(e}

(f)
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Answer any one question : 4x1=4
) - = = - -+ 4
(1 a, b, c three vectors are such that [a|=3, | &]=4,

-‘* " * 1 f
| ¢ |=5 and each vector 18 pcrpcndacular to the sum 0O

- - =+ =
other two vectors. Find |la+ b+ ¢ -

AA ~
= j-K, find vector ¢ such that

+

-
+
-
T

G) If a=

Answer any one question : 4xl=4

sinx +cosX 4
9+ 16sin2x

n/4
(i) Evaluate j
0

(i)  Find the area of circle x2 + y? = 8x using calculus.
Answer any one question : 4xl=4
(i) If Aand B be two independent events, then show that

probability of occurrence of at least one of A and Bis

given by 1- P(A"P(B").

(i) An urn contains 10 black and 5 white balls. Two balls
are drawn from the urn one after the other without
replacement. Find the probability that both drawn

balls are black.
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4. (a) Answer any one question : S5x1=5
(1) 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 iﬁl’ 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 picce of model B. Formulate
an L.P.P, so as to maximize his profit.
(ii)y Solve the following linca:‘ programming problem
graphically : | Graph sheet is not required )
Minimize Z =200x+ 500y
subject to the constraints
x+2y210

Ax+4ys24

x20,y20.
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(b)

(€)

Answer any two questions ! Sx2=10

(i Find the equation of tangent and normal of
eyt a2 a1 )

()  Find the gencral solution of e*dy + (e’ .y+ 2x)dx = 0

(i) If x4y =60 find the maximum value of xy”.

. lim 1 1 : I
{iv) Ewvaluate: = = 4 = 4.
HLe J n® -1% an-'f j n“}-(n—ir’

Answer any one question : Sxl=d

(1) 'F‘ind- the coordinates of the foot of the perpendicular
drawn from the origin to the planc 2x -3y +4%z=6

(i) Find the coordinates of the point where the hne
through the points A=(3,4,1) and B =(5,1.6) crosses

the XY planc.
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