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The figures in the margin indicate full marks

for the questions.
Q. No. 1 (a-j) carries 1 mark each | 1x10 = 10
Q. Nos. 2-13 carry 4 marks each 4x12 = 48
Q. Nos. 14-20 carry 6 marks ench 6x7 = 42
Total = 100
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1. Answer the following questions : i) - 1%10%10
Faffe emofm e e ¢
(@) Give an example of a column matrix which is also a row

(b)

(d)

(e)

matrix.

S T8 NererT Swigd mie @ WR GTEEwe |

“Diagonal elements of a ske\v-symmeiric matrix are always
zero” — Why ?

“fRefemy Clame R CTAef w " — 2

Let f(x)=[x], where [x] is a greatest integer function and

g(x)=x. Find the value of (fog)(-).

& 2 fx) =[x ], @A [x]_f@ﬁfﬁéﬂﬁ@wmi glx)=x.
(fog)(-14) - <@ 7 el |

Differentiate sinx with respect to e*.

oX -7 FAATE sinx - 94 TG f7 A |

2
Write down the value of _[ | x| dx.
¢ -2

2
[1xldx - @@ @ G

-2
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I‘ "
(7 Find the ordey of the differentia equation

4

i |
dy| . .
(Tx“] +sin(y")=0.

d4y5
[Tx“] + siny ) Owﬁwﬁamﬁcﬁml

(g) Find the principal Qalue of sih-'l(%].

sin ! (%} g3 I 4 [T @

(h) Fill in the blank :

X o T ¢

Iim —=
x=0" X

() What is the direction cosine of X-axis ?

X - orRd s o0

() Let A and B be any two given sets. If f A—>B is a onto
function, then find the range of f.

@A AGR B @ QA D e o f:A> B o simws
FeW T, O f- @A AR Refa s

-
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Define an equivalence relation. Check whether th
R defined on the set of integers 7 is an cquivalenc

where R = {(a, b)| a- b is an integer}.

STl TR S T | 7~ K Ape 77w RS LTI T
A T P IEL @A R = { (a, b)| a- b @@ T4 A

 OR/ 543

Show that the function f:R—R defined as f

invertible. Also find the inverse of i

Gle @ f:Ro R -9 RERE f(x) =23 T ST f-

sifererne AT S|
Show that —
@ae @ —
sin™ cos™ 84
in_ —-— — = =
sin o
OR/ 94!

Solve the following equation :

e e AR O 2

. 2tan” (cosx)=tan” (2cosec x)

' 32T MATH (BENG) [4]

¢ following relation

¢ relation or not,
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A= 10
ot 1 2 and ] - , then find the value J ariel
- 01
such that A 4 2 A4 41 =0, where 0 is zero matrix of order 2.
4

2 3 "1 0
R A{ }u‘m Iz{ }@,wzuﬂaiu-‘ﬂﬂmmw‘
1 2 0 1

AOA2 + 1A+pl=0 T, (@A O TAl 2 [CSA N e |

OR / @41

Determine the value of a for which the system is consistent. 4

e T T = TR T e PR W

x+y+z=1
2x+3y+2z=2
ax +ay +2az=4

32T MATH (BENG) [5] | Contd.
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S.  Find the value of k so that the following function

sinl1l00x

,1f x#0
flx)=4 99
k , if x=0
is continuous at x =0. 4
sin100 x
== #
S e A
k , Imx=0
o x = 0 e wifdfted 23, OGE k - g AW Fe S|
d
6. Find —> if — 2+2=4
_ dx
dy
—= efa =t W —
dx
(i) sin®x+cos’y=1
[ y= e &l
7. Prove that the greatest integer function defined by
flx)= [x], 0 < x <2 is not differentiable at x=1. 4

il T @ fx)=[x], 0 < x <2 - G AN FKSRG K LS T x= 1
e wREemIg T | | |

32T MATH (BENG) [6]
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10, OR/WW

1f (@) ey(x+l)= 1, show that (@3¢ @)
dx? \dx) -

8. Evaluate . R

v e 3@t ¢ '

j sin® xcos? xdx
OR / 94!

Evaluate

s R Tt e

I x+3 dx

9. Find the equations of the tangent and normal to the curve
Py =2 at (1, 1) 2+2=4

2By =2 TR (1, 1) frre =t G SRR STRRRd R e

32T MATH (BENG) [7] ' Contd.
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10.

11.

OR / @l

f the function
2+42=4

Find the local maxima and local minima, if any, 0

fix) = x'-6x? + 9x + 15.

-

flx) = x¥*-6x* +9x + 15 Aba ’.{I'ilfl sify @R Ffas A fefar ez, it
=N

A particle moves along-the curve by=x"+2 - Find the point(s) on
the curve at which the y-coordinate is changing 8 times as fast as
the x-coordinate. : ~
&5 T 6y= x° + 2 I T HADA IR | IFCINA 12 Reef wia
ST (@ x - ZFKRE (306 8 & @ (@0l y -ZFkE ARaree |

OR/ 94l

' Show that the function f(x)=cos3x is neither strictly increasing

nor decreasing on (0, 7/, ). ' 4

@H4e @ f(x)=cos3x FL (0, 7/, ) - (3 IYRLSIA IEAA I A

5
Evaluate I(x+l)dx as the limit of a sum. 4

0

S
carsrrEa b AW A [(x+1) dx - @@ W fdfa =t
0

32T MATH (BENG) [8]
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OR/ goqt
Evaluate :

ﬂﬂﬁ@mg

72 .
I Sinx

: 1+cos® x d.x

12.

Show that the vector { + j+ k is equally inclined to the axes OX,
OY and OZ. 4

odle (@ {4 j+k (OFM 0X, OY 9% OZ R 0 eI e AR

OR / G241

State the triangle inequality for any two vectors and prove it.
1+3=4

mmqﬁmmﬁwmﬁ i ame el

13. P'roblabi}lity of solving a specific problem independently by A and B

1 1
are 5 and 3 respectively. 1f both try to solve the problem

independently, find the probability that — 2+2=4
(i) ' the problem is solved

(i) exactly one of them solves the problem.

A @3 B-93 al w3 RemE A Foge F4E FaE Asfae A

1 1 A
Eﬁaz—émﬁwmﬁmmw@mm SI@ (57 F@, OEE ATl

fefa <l TS —
() DI T W
(ii) o 5% «FEd TIba FAE T |

32T MATH (BENG) [9] Contd. -
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OR / et it

Let X' denote the number of hours Rita studies during a randomly
sclected school day. The probability that X can take the values x,
has the following form :

(01, if  x=0
kx , if x=1 or 2
P(X=x)=
k(5-x), if  x=3o0r4
. 0, otherwise

where k 1s a unknown constant.

(a) Find the value of k.

(b)) What is the probability that Rita studies at least two hours,
exactly two hours and at most two hours ? 1+1+1+1=4_r

TERONR oA a1 BT e (It Gl et wigae st (G R Ao
X-7@1 @RI 25 | X- 93 T x RETR TSRS MRl el s TR 8

.

01, M x=0

kx, W x=172
k(5-x), W x=3 T4

0, 2l

P(X=x)=<

\

@A k G TG@[C 475 |

(@) k-«9a 5@ fedfa 3

(b) From FAACE 73 UV, AFGATH 72 Tl G A% 52 W SregE 7
Tgfdeisl 792

32T MATH (BENG) [10]
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14 Find the minors and cofactors of the elements of the

: S
determimant 24376

2 -3 §

6 O 4

1 S <7
2. =3 S5
6 0. 4| ot drmef SR @< TR AR R
1 S -7 ' :

" OR/ 997!

Find A1 by using elementary transformation, where — 6
CTiem T afe el 3@ AL T I @UE —
2 0 -1
A=]5 1 0
01 3
32T MATH (BENG) [11] _ Contd.
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15. Define homogcncous function of degree n. Solve the differential
equation 1+5=6

(P xy)dy = (2432 ) dx.

n AR FINET T 7w e |

(x2+xy)dy = (J<2+y2 de Spe FAReIDF FALA FC |

OR / G4t

(i) Solve the differential equation : | 3

Wﬂ\ﬂ@@fﬁﬁﬂ«@g

x-qy—+(2x+1)y=xe
dx

-2x

(i) Form the differential equation of the family of circles touching
the X-axis at origin. .3

RS X-wrEe = TR e #AfRRiT S Al oo e |

16. . Integrate :\
- NS Bl 8

) I
(b) stin‘lx dx | | L 2+4=6

32T MATH (BENG) [12]
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OR / 5<4t

2cosx-3sinx |
(a) )
j 6cosx+ 4sinx g

x4 x+1 | - P44 =6

17. For any three vectors g, b, ¢, prove that

Gx(b+é)=dxb+adxe.

@ @ o 8] g, b, ¢ a7 T AT TR A
&x(5+5)=&x5+'x6|

OR /54!

’I‘hree vectors @, b and ¢ satisfy the condition g+b+c=0".
Evaluate the quantity

;,:d.5+5.'c'+6:a if la|=1,i5‘f—-4 and |¢|=2. 6

G ek ¢ em b a+b+E=0 *$ g |
y=aB+Bé+é.a—~ﬂamﬂﬁvfa¢mﬁfﬁ|a|=1, b|=4 @ |¢|=2 =
(13] Contd.
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18,

19.

Find the shortest distance between the lines

l(t—jik) and

k)
F=('2!?—j'-l() (21+j+2k)

C OR / 934/

Find the equation of the plane passing through the point (-1, 3,2)
and perpendicular to each of the planes x+2y+3z=5 and
3x+3y +z=0. 7_6
(-1, 3,2) Rpeint @ x+2y+ 3z2=5 &R 3x+3y +z=0 oA qd
STOTRIBA HCF TN SR Feaivg sl fefd sl |

Minimize Z =3x + 5y

" subject to

x+‘3y23

x+ty > 2

x,y=>20 - ' 6
x+3y >3

xty >2
X, y >0 TGSl AMATF Z = 3x + Sy 47 W T [l et

32T MATH (BENG) [14]
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OR/ &%

fiey3imyy
Minimise and Maximise Z = 5y + 10y
subject to

X+ 2y <120

X+ y>60

x-2y2>0

Cx,y20 | : 6
x+2y < 120
x+y=>060
x-2y20

20. Of the students in a college, it is known that 60% reside in hostel
and 40% are dayv scholars (not residing in hostel). Previous year
results report that 30% of all students who reside in hostel attain
A grade and 20% of day scholars attain A grade in their annual
examination. At the end of the year, one student is chosen at
random from the college and he has an A grade, what is the

probability that the student is a hostlier ? 6

=S TR IR WG 60% VARG GR 40% AT ACF |

S T | TS TTRR TS SPIR ASTIE AR QARG WA T YO

30% s IR W 2R WA 20% A (TS (T | TR OIS IR

TR A IR SIS TR A (1T S | AT YARTR SR 8TR
OR/ &3t

Find the mean number of heads in three tosses of a fair coin.

et Bide T o T TR R 2A1Y TY RIA Teg el w7 6
X
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