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33T MATH

(BENGALI)
2023
MATHEMATICS
Full Marks : 100
Pass Marks : 30
Time : Three hours
The figures in the margin indicate full marks
- for the questions.
7

Q. No. 1 (i-x) carries I.mark each 1x10 = 10
Q. Nos. 2-13 carry 4 marks each 4x12 = 48
Q. Nos. 14-20 carry 6 marks each 6x7 = 42
Total = 100

Contd.



M http;//www.elearninginfo.in

ki Answer the '””““‘il]ﬂ (]N(‘.'RH(HI.‘% : 1710=10
WowtE swalEg Sen @ o
(il State true or false :
T A WSE (A
On any finite set X, an onc-onc function f:X-»X 19
necessarily onto.
Q-G TN AES X - Gy G G wwm LA X T
SIS |
(i) If (I) cos™' x =y, then the value of y is (T&A y~&7 7 Z75)
(@ O<y<nr
(b) O<y<nx
-7 r
—<y<Z -
(0 Sides
-7
s /)
@ — <Y<
(iij) Fill in the blanks :
Tz Al wE e
The number of all possible matrices of order 2x2 with each
entry O or 1 is 3
CTEGRE 0 1 1-9 915 909 7| 2x2 WS Ao (TAaCa Al
| I
(iv) ‘What do you mean by critical point of a function ?
945 EE wifes W T & @
(v) Give an example of a function which is continuous on 7. but
not differentiable therein.
g7l T Tarze wie @b - wfaften @, &g G ST 2 )
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: d
(v) If dx f(x): 4x3 —% such that f(1)=0, then find f(x)-
X

4

d ‘ :
nﬁ?ﬁf(x)=4x3—xi @A f(1)=0 @@m f(x) @@ FEt

(vi)) Write the order and degree (if exist) of the differential equation

d Yy
cos—=
dx2 dx

d
dxg cos Y

e WERdtd @ «3e WAl (3 AR) Gl
(viii) If a is a"norﬁl-zero vector of magnitude ‘a’ and 1 1s a non-
zero scalar, then 24a is unit vector if

o a uﬂﬁwﬁ?’am*’ 3 A ‘@’ GR A G T WI—T’{TG’I
2]a 3 O3 (S92 AM
(i) /1:1 (W) A=-1

’ : 1
(i) a=|A4} | (iv) a=2|/1|

(ix) Find the Cartesian equation of the plane
r. (f - j -k )= 2
where © be the position vector of any arbitrary point.
Fo(i+j- k )=2 Feiy FHGR AR @& I @A F ol
- @ Ay Reg e cggal

(x) Define Bernoulli trials.

i SRR T WS |

33T MATH (BENG) (3] ~ Contd.
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is one-one. Find
2+2=4

2. Show that f:[-1,1]—& given by f(x)= +3
the inverse of the function f: [-1,1]- Rangef -

fil=1L1]> R wewia w@l gei@ meat g ‘f(x)=xf3p e @

Wﬁﬁmlf:_ [-1, 1 ]—)Rangef U@W?)Wﬁﬁmﬂ@aml

OR / g2t

Let L be the set of all-lines in xy-plane and R-be the relation in
L defined as R ={:(;, l,)/1, is parallel to I, }. Show that R is an
equivalence relation. Find the set of all lines related to the line
"y=3x+1. 3+1=4 |
meﬂmmwmvﬂaw\ﬁu (I8 (A L~Q & A

R={(h, 1)/, L, 9 a1} <6 srrgemel 794 | ¥ = 3x +1 @R ACH
I& AP (R AR (@9 |

. o R TRp
3. Prove that 2 tan™ x = sin 11+i2 for xe [-1,1]. Also find the value .
(W

of sin (ﬁ— sin’! (——1-)) 2+2=4 !
3 2

e I @, xe [-1,1] @3 T 2tan x = sin™

14 x2

97 sm(é--—sm [ ;D G N e A
OR/ G%q!
Show that (I8 () e 4

. (12 1 (4) _1(63]
— | + COS — |+ tan " | —
ik (13’ 5 16

33T MATH (BENG) o [4]
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4. Using properties of determinants, show that 4
¢ :
NN 0 AN T e
-a® ab ac
ba -b%2  be |= 4q2b%c?
ca cb -c?
"OR/ 9%4!
For any square matrix A with real entries, prove that A +.A' is
symmetric and A- A’ is skew symmetric matrix {where A' is the
transpose of A). ' 2+2=4.
25 T (@ AT CTARRE 97 o (TeeT A-ad (7 A+ A’ TR0 R
A-A R TS (W A" 2@ A9 FFRERS G |
d =
5. Find . if 2+2=4
, dy S
i —Z @@ F@ I
-' dx T |
@ logllogx), x>1 ‘
1= ‘
(i) y=sn l (sz}’ O<x<l
OR/ 934l
du
Ifyx;x, ﬁnd'c-ixy' ' 44
‘ Y @ |
afi y* = 5! T g
5 Confd.
33T MATH (BENG) 131
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6.  Evaluate : (any two)

NN R R e (o 77

: dx
l e ———————————
W | X+ xlog x
r 1-cos2x
() e O
* 1+ cos2x
i) [e*sinxdx

7. Integrate : (any one)

T (@& IR ¢ () 9F)

) J- 2x

v x2+3x+2
2/3 by

R Bror-.

2+2=4

1x4=4

8.  For the differential equation xy% = (x+2)(y +2), find the solution
X

curve passing through the point (1,-1).

4

xy%=(x+2)(y+2) W ANFAER T (L -1) @@ vy ey sifsea

T AR I F T

Find a particular solution of the differential equation

ﬂ+y'cotx=4xcosecx (x#0)
dx

where y (% )= 0.

33T MATH (BENG)
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dy
E+yc‘ot.\'=4xcosecx (x;{;()) e ;ﬁﬂaﬁ[c{% ﬁ'{?‘m T4 (@ FwAl

QW y (%z )= 0,
9. Answer (i) and (i) OR (a) and (b} :

SE @A (i) @R (i) G (a) G (b) :
2+2=4

cosx -sinx 0O
(i) If @A) F(x)=|sinx cosx O],
| 0 0o 1
show that ((7dle @) F(x) F(y)=F(x+y)
(ii) Prove that (&¥i4 1 ()
2a a a
[ fx)ax = [ ) ax+ [ f(oa-x)dx
0, 0 0
OR / Tt |
2+2=4
x 2 6 2
@ I |15 «x =118 6 , then find x.
x 2 6 2 :
= OIFE x-9d3 WA (& [l
i 18 x 18 6| £ |

(b) If x——a(cost+tsint),, y=a(sint- tcost)

dy

d —=:
fin

. i dy :
=@ x-,-a(costftsmt), y;a(Stnt—tcost) =, o & FE |

[7] ' Contd.
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10. Show that the points A, B and

11.

12.

c with position vectors

3 J sk respectively form

A=31-4j-4k, b=2i-j+k and é=1- 1%4=4

the vertices of a right angled trlangle iRt

A, B O C R wgm (o o a=3i-4j-4k, b=2i-Jtk &%
&=7-3]-5k | crane % fg RS e e forg 10 T

3+1=4

()  Find a unit vector perpendicular to each of the vectqfs a+b
and d-b, where =3 +2j+2k and b —{+2j-2k.

d+b @R G-b (537 7Ha AeFHA A 77 26T G I (534 (@
FE @A @=31+2j+2k @ag hb=1+2j-2k |

"(z"i) Evaluate the product :

HRATE (T A ¢
(3a-56).(2a+75)

OR / &34t

Show that the points A(1,-2,-8), B(5,0,-2) and C(11,3,7)
are collinear and find the ratio in which B divides AC. ey |

mae @ A(L,-2,-8), B(5,0,-2) @k C(11,3,7) el qwmdta
a3} B M AC & & St o 9 (1 Tl

A bag consists of 10 balls each marked with one of the digits from
0 to 9. If 4 balls are drawn successively with replacement from the
bag, what is the probability that one ball is marked with the digit
ik ! 4
&7 Affire 0 (e 9wyt frca fofze 1075 <& ey o (F 9B A7 Gl
cm%4ﬁ‘aa?j3vamww @ 9 T | G5 37 1 sy bZe zenm
BRASIO) G2

' 33T MATH (BENG) [8]
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13. F.I ‘ : .
ind all points of discontinuity of f where fis defined by

Ix]+4, if x<-4
f(-\')=l -2x, if -4<x<4
6x+2 if x=24
f—aaﬁ@ﬁmwﬁ'ﬁmmmmfﬁﬁmmm@mam
| x|+ 4, 3 x <-4
Fl)=!-ox, o -4<x<4
1 6x+2 gw xz4

14. Using elementary operation, find the inverse of the matrix-A

05172 T s
| 6

where A=|1 2 3
| 3171
) _ 01 2
cifers e oo} T A 2T TP (R A @ A=) 1 2 3
| ' 311
OR/ 524!
Solve. the followmg system of linear equatlons using matrix
method @ | 6
G I m’u‘*mﬁ‘mﬁm« ejeﬁa Fage e v ¢
2x+3y+3z=3 :
x-2y+z =-4%
3x-y-2z =3
2+4=6

15.
(i) The radius of a circle is increasing at the rate 0-5 cm/s. What

is the rate of increase of its circumference ?

s qres I G 0- Scm A A | @7 7R g 9 F92

33T MATH (BENG) 191 Contd.
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(i)

(a)

(b)

16.
(@)

(b)

"W FN e
Va8

o : . .« «frictly increasin
Find the interval in which the function Y 18 strictly g

and decreasing where y=x?e".
y =™ TR e o y e @ FH R T
OR/ &%44] .
\ 3+3=6

Find the points on the curve x?+ y?-2x-3=0 at which the
tangents are parallel to the X-axis.

x*+y?-2x-3= OWNW%XWW e2 /.

(9 FE |

Find all the points of local maxima and local minima of the
function f given by

flx)=2x° = 6x>+6x+5 (if exist).

fx)=2x"-6x* +6x+5 -qmamt {2 f woiom 2T SRS T @R
Wﬂﬁéwwﬁﬁmm(ﬂﬁwl

' 3+3=6
Evaluate :

T [ 3= 3

T|x+2‘|dx,

Prove that

o9 A @
2 |
. I sinsxdx=Z
5 3

33T MATH (BENG) [10]
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OR / @24l
y = X2 +2,

{ by the curves
' 3

Find the area of the region boundec

y=x, x=0 and x=3.

2 G RGRE
Y=X"+23F y=x, x=0 9% x=3 @2t fara cqal (e (R Iﬁfﬂ

I

2+4=6

e given family of
ary

17. %
(@) Form a differential equation representing the ¢ .
curves y=e*(acosx+ bsinx) by eliminating arbitr

constants a and b.
owe ¢ ARA y:e"(acosx+bsinx)-ggg[ o 47F a i)

SR T R e TR Sl

-(b) Find the general solution of the differential equation

2 3
xlogx%+y=;logx.

| xlogx%i—+y=glogx ] AR Figge T (@ T
x N

OR/ 9%

%’dx+[y—2gceyy]dy=0

ous and find its particular solution when y(0)=1.

Show that the differential equation 2ye

is homogene
‘ 6

e @ 2ye7de+Ly—QxeAdeio«ﬂaWWqﬁmﬁﬁa«

aaﬁkwaﬂﬂmm<ﬂaamnaaaguo)=1.

" 33T MATH (BENG)
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18. Find the vector equation of the plane passing through the
intersection of the- planes

.(25+2]’—31€)=
(2f+5j+3k)=

=~

7
9

i

and through the. point (2, 1, 3). °

(2,1, 3) R g fiea s ot e 7. (27 +2) -3k )= 7,

7. (20 +5]+3k)=9 s 4o FORA T @R we e e ATOCET
(ST A (@7 Al |

OR / G241

4+2=6
(i) Find the vector and Cartesian equations of the line that passes

through the points (3,-2,-5) and (3,-2,6).

(3,-2,-5) 4R (3,-2,6) & 7w @ba (s3a g FEEH

AN ([J A |
(i) Show that the lines x—S:y_+52:% and %:%;g are
perpendicular to each other.

x-5 y+2 _ _Z qze X y_z i5a
S T T o5l i L 2. 3 Ml ATAa o
ERl :

[12]
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lq. S()l\’(‘ : s
>ara Yhie .
sraphically the following lincar progrumming problem.

baiEs fn
- ' s . (e W < ,
T Fieate tafis e spopba swar w2

Maximize and minimize
Z=-x+2y
subject to the constraints

X2 2
X+y=295
X+2y26

y.z20

Z = =x + 2y~ A @38 AR T G (AR

X622

X+yzoS

x+2yz6

yz0
OR/ 92

Three machines

ypes of toys A and B.
) required for

A manufacturer makes two L
and the time (in minutes

are needed for this purpose

cach toy of the machines is given below
, Machines
Types of Toys
| I 11 [l
v 2 A 2 | 18 | 6
I3 O 0 9
| |

g available for a maximum of 6 hours per day. If the
Ais Rs. 7-50 and that on each toy of type

[nach machine i
s of type A and 30 toys of type B should

(it on cach toy of type

pro

178 Rs. 9, ghow that 15 toys

be nmnufu(:!ur«:(l in n day to pet maximum profit. 6
Contd.

4y MATH (liliN(E) [ 18]

Rt iy sl

i b it

RO N—




http;//www.elearninginfo.in

20.
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ooy, for1 40T cifsiema
fgziea)

VT AR A QR B YR At (sl Qod) 0 | G 4
RIS | @R RAfe 4l e o e o (R

(R o il
R 2 111
A 19543518 6
B 6 | O 9

il T 6 WO T AR i T = A A okl 2feld el

7-50 BIFl GR B 2RoiEe AfSfs (aomm 5 St w0 A 20 | (A8 (T i are
T I G AT A IR 15 @@ B e 307 @ (Ll (911 FACO

AL

A doctor is to visit a patient. From the past experience, it is known
that the probabilities that he will come by train, bus, scooter or .by
1531 2

other means of transport are respectively 10’3’ 1o and 5 - The

1

. 1 1
probabilities that he will be late are —, — and 12 if he comes by

4" 3
train, bus and scooter respectively, but if he comes by other means
of transport, then he will not be late. When he arrives, he is late.
What is the probability that he comes by bus ? : 6

G BRECTF «Fed @I (NS ([0 T | 41 sfowe! (A aff Sl

7w (@ O @A, T, Foi A O EA ANEAR TSROl @ -1%, é 115’

4’ 3 N1

fog fof 3t oy rgm TW, SIRE O O T A1 SR (Fare () 2a
B A TSR IS FO 2 _

2 . | 1 K
@@ = | GG, S 41 O (9T 17 071 26 ROl e i T -, = g —

[14]
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OR/ q2df
2+2=4

In a girls’ hostel, 70% of the students read Hindi ne\fvSP'aPel;i
30% read English newspaper and 20% read both Hindi an

English newspapers. A student is selected at random.

(@) Find the probability. that she reads neither Hindi nor

English newspapers.

(b) If she reads Hindi newspaper, find' the probability that

she reads English newspaper.

G FEFRITH DR 70% & &, 30% o TG G- 20% T (2

(i)

23T MATH (BENG)

R TG T S A 17 | AHPRSTA GTA FaT AR

T — |

(@) el mmmz@ﬁﬁm%ﬁ'mmmwﬁa
TS Al | -

(b) i o1 e A 17, oI TR A oo S e

Al

Deﬁﬁe independent events with an example.

G THIZRTR m o @ @Rl
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