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MATHEMATICS

Full Marks : 100

Pass Marks : 30

Time : Three hours

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 each 6x7 = 42

Total = 100
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. ; «10=10
1.  Answer the following questions : 110

qiva el Tea we 3

(@ Let A={x:1<x<10,x isanodd natural number } and

B={y: 90<y<100,y is a prime numberj.

Write the number of relations from A to B. 1
@A A={x:1<x<10, xIF0 g Fel[RE A1} «ﬂﬁf{
B={y: 90<y<100, y 3 G A} |

A (AT B {7 287 AICE AR A
-(b) Write down the range of f(J'c)=cotf1x. 1

f(x)=cot™ x T oA @A

(c) Find all the positive values of 2x2 determinants whose entries
are from the set {-1,0,1}. 1
AEZfe (-1, 0,1} -9 GIePRE fea sifde 2x2 ARAselm Fwa @y

R fefa F@n

(d) Let A be a skew-symmetric matrix of odd order. Write the

value of [A]. ' : o

@ T A < el W R S GUeRE | (A | -8 TR G|
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() Let A be a matrix of order 3, such that [A]= -9. Find the

value of |-3 A7 1
R A A 3 3 Wi GNerew @AW |A|=-9 1 [-3 A7 |-@ A=
efa

() I 2%=3Y then find ¥ | ' 1

I 2% =3V, S % el s@ll

(g) Evaluate j'2xf’(x2)dx. | L .1

|2x f1(x?)dx fefa

(h) Find the order and degree of the differentiai equation -

f

d? dy\® .
a7 (5] veu-o. A :

2 d 3 .
%_ (E%) +6y =0 o TR o GR 9 T s |

(i)  Write the interval in which the function f(x)=cosx is strictly
decreasing. R : 1
" f(x)=cosx T WWWWN CTCAl |
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o

" and g:R— R is defined by g(x)=

() Write the equation of the plane passing through (a, b, ¢) and

parallel to xy-plane. ' ' : 1

(a, b, c) ﬁ“iawﬁmmwaa\xy m—mmmﬁf%’nﬂﬂ\?ﬂfﬂa
R @A |

Let the mapping f(x)=ax+b, g >0, maps [ 1,1] onto [0, 2]

show that cot(cot™ 7 +cot™' 8 + cot '18)= f(2) 4

W T f(x)=ax+b, a>0 @R [-1,1]-97 Svzm afeba 2@
[0,2]; s (@, COt(cot'17+'cot'18+cot'l'18)=f(2).

OR / %41

Find the value of

cos"1x+cos_1{%(x+1/§_ 1= x? )}, —é—sj.cﬁl.

cos P x+ cos"l{%( x-+_\/§ 1-x? J},

.Wﬁ‘ﬁl?}?@l

Let f: R— R is defined by f(x)=3x-2.

xX+2
3

Show that f-g=9-f. ; 4
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T [ RS R @ f(x)=3x -2 w@l 7alas @l Zang ok g i R - R

X

. + 2
& g(x¥) = S T S )

Cq‘.‘n@ m, f-g:g.f'

4. Show that

a-b-c- 2a 2a .
2b  b-c-a 2b |=(a+b+c)’
2c 2c c—a-b :

RIS (3,

a-b-c Qc_l . 2a
2b b-c-a 2b ,=(q+b+c)3
2c 2c c—-a-—b '

OR /T2

Without expanding show that -

(a*+a™ )2' ('a"fa"‘)2 2
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Show that the function [ defined by

F()=|1-x+|x||, xeR is a continuous function. 4

S @, f(x)=[l-x+|x|, xeR 7€ @7 W f, 990 Wffozy
T | »

OR /94!

| Discuss the applicability of Rolle’s thédrem to the function

f(x)=x*+1 on [-2,2].

T f(x) =% +1, TR [-2, 2]-CS @R SN SIClsl F={TE DA
|

?

If y=Vve'™ . find %. - | 4

T y=Ve'* , e %ﬁcfﬂml

_ 3
If y=xcos! 4"3), x20,
2 1+4x -

d .
find ?‘% - » 4

1 1—4x3)
qf% = — COS , x20
¥=5 (1+4x3

dy

oA = a7 WA e

dx

29T MATH (BENG) [6]
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OR / 311

D.ctermine the set of all points where the function f(x)=x]|x]| is
differentiable,

T ()= x| x| oy 2o Repmre wafs RdRd @)

1

[ |
8. Evaluate J.;[\/I‘szdx 4
. - X

I%( L x )dx a3 W fef 3

V1-x?2

OR / 24t

cos8x +1
tan2x —cot2x

Evaluate I

o 1
j c0s8x+1 v —aq 5w fiefa <l
tan2x -cot2x - ‘

9. Evaluate .[o '(;—;2—)2
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OR / G24!

1

%
Evaluate J../: {4 Jtan dx

73 1
—dx
LG 1+ Vianx -3 W7 [ef7 F@t |

Solve the differential equation

dy 2
X—+2y=x“logx
dx Y g

T TAFA x%+2y=ler:>gx TN T |

If y = 3cos (logx)+4sin(logx),

2
2dy+xdy+

- b
show -that 2 dx

y=0,

IM y-=3cos (log x) +4sin(logx),

d’y _dy
@, x?
T X a2 * N ax

+y=01|

If @=6i+8j and b =3j+4k then determine the vector component

of @ along b.

MM a=60+8] R b=3j+4k T, OFA b 1 i G99 (=37 B

fAdfa st
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OR / qeqf

Find a 1t Yol 8 . ~ I
unit vector perpendicular to each of the vectors d+b and

a->, where ad=31+2]+2k and b=i+2j-2k.

A=31+2j42K, b={+2]_ ok ©wa a+b 9% G- 90 (CHM A
T Q6T T (o3 fiefy | |

13. A natural number is selected at random from the set

A={x:1<x<50}. Find the probability such that the number

satisfies the inequation x2-13x < 30. : . 4

HHE A={x:1<x<50}-@ (T AGHDOE G35 TR A Fdfoa
21 20 | i St W 12 - 13x < 30 (& AN A FAEie! [

S

0 —tang
14. If A= 2 | then
tang 0
2

cosa -Sina }
b}

show that I+A=(I—A)[ -
sina cosa

\

where [ is the identity matrix of order 2. 6
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a
0 -tlan—
M A= N 2 |, o=

tan— 0
2

oNe @, I+ A.=(I—A){

cosa -Ssina
b
sina cosa .

AU [ G0 2 TqEF G55 (5 |

OR / @24t

1 2 -3

If A=[2 3 2|, then ﬁnd A~!; and hence solve the

(3 -3 -4

sysfem of equations
 X+2y-3z=-4
2x+3y+2z=2 -
3x-3y-4z=11

(1 2 -3]

aw A=|2 3 2|, omE A [{fa aE; @@

| 3 -3 -4 |

TN ARlS

x+2y—32=—4
2x+3y+2z=2
3x-3y-4z=11

A S

29T MATH (BENG) .' | [10]




15.

16.

° http:;//www.elearninginfo.in

2

- “ »: - . : 2
Form the differential equation satisfied by (x-a)* +(y-b)"=r",
6

o here @ and b are arbitrary constants.

(x-a)* +(y-b)? = r? xTieel wal Bra goan orwre AAwRAfD o7 FC,
@R a 9R b IS 435 |

OR / 9%4]

Find the maximum and minimum values of the function

f(x)=x+sin2x on [0,27 ]."

[0, 27 ] S@AtE  f(x)=x+sin2x TEAES A 93 R e [T

A

Prove that the area of a right angled triangle of a given hypotenuse

- - . ’ . .
is maximum when the triangle is isosceles. 6

oI m,mwﬁwﬁ%aﬁwﬁ@wwwwﬂw
foggl iR |

OR / G4l

Find the area of the smaller portion enclosed by the curves

x2+y?=9 and y® =8x,

$?4y?=0 G Y’ =8x Twuw ARl yu vk FF Fefi s
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17.

18. Prove that

29T MATH (BENG)

Find the shortest dista.ncc between the lines

F=61+2j+2k+4(7-2]+2k)

and F=—4f—l€+;z(3§—2]—2!€). | 6

F=6i+2j+2k+A(i-2j+2k) &R - _4i_k+u(3i-2]-2k) @

FUERIGERASIEEREERERC ]

" OR /9!
Find the equations of two lines through the origin which intersect

ine Xz8 1 ¥=3 2. 4t L
the line R =0 3‘

' | x=3 _Y=3 _Z e L @l o
e W e AR R e —— === 7 @

1 ]

@ﬂniﬁaﬂﬁiﬁﬁﬁ@ml

(d—E)x(&+5)=2(&xE). Hence. find the area of the
parallelogram whose diagonals are the vectors

Sf+}_—2E and f-—3j'+4l€-

iy
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. & Y g ) i 4
il A @ (- )e(d v bp) e (b )1 oo comd 310 2k

(=34 Ak e fafa spnfacsa sy fefr sl

OR /994
Find the vector equation of the line passing, through (1,7,7) unil
parallel to the plancs #.({ - j+2k)=5 and Fo(siv jrk)=6
(1,2,3) gz g e A o et 7o (1 -+ 2K k)5

P304 j+k)=6 TS FEGAA A4 cuga Himad fda el

19. Solve the linear programming problem graphically. 6

v Fr it oA Cafien e sEemfa FEme o |

Maximize z=20x+15y, subject to the conditions

2x +y 2200,
x+ys150 and xz0, yz0.

2 = 20 + 15y -«@ AT AT 7 7l

Ca4[eA,

2X+y52001
x+ys150 & x20, yzO0 |
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OR / @2

Maximize and. minimize
z =5x+2y, subject to the conditions,

x-2y<2,
3x+2y<12,
-3x+2y <3 and x>0, y=0.

2 = 5x + 2y~ ARH G7L AT I @ Bl

x-2y<2,
3x+2y <12,
~3x+2y<3 YR x20, y=20 1|

20. Two numbers are selected at random from a set of first 90 natural

numbers. Find the probability that the product of randomly selected

numbers is d1v1s1ble by 3. 6

gie 900 eI AR cmzﬁﬁ\ﬂnﬂﬁmﬁamwmlwm
o w1 AR 7io7 BT 3Wﬁ—mi@maﬂ@ﬁ‘fﬁcﬁml

OR/W?/?T

In a 3x3 matrix, entries a; are selected rémdomly from the digits
0, 1,2, 3,4,5,6, 7, 8,9 with replacement where each element g;
is a three digit number. Find the probability that each element in

each row is divisible by 135.
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N . i o R p ’ - r'. 8
B 3% 3 WAl N GTepR[e, ay (@ 9B 0, 1, 2,3, 4,50 l1 5

O (el sisilene i yersicr Fdiv sl aace, @rie
st e (AR siee | el o efel G 15l eto 2k
Al |

| slrern a, A
gifawt fehr

e a———
TR, S

3 15
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