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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.
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Q. No. 1 (a-@‘%&s 1 _mark each 1x10 = 10
'S
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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1. Answer the following questions : 1x10=10

GoTq 2TIRY Ow] o ¢

(a) Determine the relation R on the set of whole numbers <10
defined by 1

R={(x,y)|2x+3y=12}.

10 ©UF F 1 R TR FHefow R FTRG! GEALRLT T
R={(x,y)|2x+3y =12} | 75! Wy =1

(b) Write the principal value of

-1 -167x
cos [cos[ )] 1
15
/ -1 —165’17]:1
cos {cos( T EWW%"HI
HJ: -

(c) Let A= [a | is aQQquare matrix of order 2 where a; =i - j?

Then A_i §Q§
Skev&@&jmmetmc matrix

\(u) Sﬁ%metnc matrix

(iii) Diagonal matrix

_ (iv) Nonme of these. ]
T A= [a; ] @Bt 2 @z 2of cNeres TS a; =i’ - j> 1 (o Aamh \
() Fawonfie cees

(i) FENS CITE®

gii) & e

(iv) <BIS T2 |

f
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(d) Find the derivative of x° witﬁr%pect to x2. 1

X2 FHTF x° T ST Oeedl |

(e) Find the equation of the tangent to the curve Yy =f(x) at

(X0, Yo ), if % does not exist at this point. 1

qﬁ—y=f(x)m(xo,yo)ﬁ@%&sm,mwm@ﬁw
Bl o TANe =1

(i If sec’'x=cosec”'y(|x| =21, |y|21), then find the value of.
4(1) 4[1] |
cos” | — |+ cosT | — | 1
x Y

I sec™ x = cosec™ 'y ( |3;| 2L ylz1),

(SC% cos™ (i&é&i* [-1-]3 Tiv Tfereat |

y
&
N
$
(g) Write the direction cosines of the vector j. 1

j oFw EmaER &

(h) Write the order of the differential equation representing the
family of curves given by

y=asin(x+b), where a and b are arbitrary constants. 1

y=asin(x+b) TS q TF b IS 4P, TN PIMBIA AR 3T
ARG T o2t |
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() The projections of a line on the axes are 3, 4 and 26 . Find
the length of the line. 1

QU (IR STFILTITS ATFA T 3, 4 Ws 25 | @orm o B
4 |
() 1f x=4(t), then find [ f(x)dsx. 1

x=4(t) TA [ £(x)dx fefa 2

2. relation R in the set A={xe Z: 0< x <12} is given by

={(a,b):|a—b| is amultipleof4}'. Prove that R is an

equivalence relation. Find the set of all ‘elements related to 1.

4
MSA T A={xe Z: 0< x <12} 2SS A@WRG 7%
R={(a,b): |a-b| \@ﬁa <51 Bfdes | ey 7T | 13 FlS TF
T Ao
Q\Q |
@ OR /=%at
Let f:R-{3}> R-{
a bijective function. | _ 2+9=4

Wxea f:R-{3} >R-{1}, T f(x)=%-§ (&R | (TYSq (T £ 9o

FTR T T |
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. _ ,
@ Solve : |

AN ¥4 :

. -1 : 1, _ 7
sin"(1-x)-2smn x—2,

OR / S%31

. - z, find the
If a=sin™'(%) and fg=tan '(1), where 0 < a, f <%; then

4
value of a- 8-

- 2 (or% o - B AN
‘:jﬁa:siu*(%)i’ﬂﬁﬁ:tan_l(%),ﬂ\ﬂ0<a‘,ﬂ<2,C@(Ea B el
fRefa =41
Show that
e A

a®+1 mQ\QQ ac :
2
w1 _be | =1+a®+b*+c”.
“ \6@‘& 2
c@Q ch > e +1
N .
OR /9%
11 21 2 -3 -4
wigm) A=| 3 0 4| and (W) B=| -1 0 -1/, then
2 1 -2 0 -1 0
examine whether the matrix A*-2B is singular. 4
oS A2 —2B CHATHE! Nafes T 3w 71|
| | | [5] Contd.
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S. /(dall points of discontinuity of f where

x*sinl, if x20

f(JC)={ _
0O , if x=0

xzsin-i», I x =0

f(X)={
, mrx=0

O AN W T [ivewein Repz Siaea |

dy
o Tferaar, i
"~
§Q§
(a) = xY >
- N
QQ
$

(b} —TCbsy = xcos(a+y).

@Evaluat& :

WA @ = e

(a) I\/x2+2x+5dx
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OR / 524}

6x+7 .
dx
C Ty *
Evaluate:
T Refr e
Y SINX—CoSX
(@) j02 1+sinxcosxdx N
OR /94 -
r \\Q\\\
m) |, log{1+co@dx . 4
Sl
N\
N
. _ d°y
=a (@+sin®) and y=a(l-cosd ), find o at 6=0. 4
T x'¥a(9+5in9) o y=a(l-cosf),
_ d%y
©w 0=0 \D'a;i"ﬁmﬁ‘fﬁmﬂ
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OR / 594

: : i the
State Rolle’s theorem and give geometrical interpretation of

2+2=4
theorem.
TR TotoAm T o Wi 2R el gt wedia
@Solve the differential equation :
< ogae ANPIOR TG Bferedt ¢
d—y~y-+cosec(%)=0; 4
dx X

y =0 when (c&fe@ ) x=1.

(x)=x*-6x>-36x+7, find the interval for which f(x) is,
_ \

(i) strictly increasing

(ii) strictly decreasing.

-
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f(x}=x3«-6x2—l36x+? 91 AR T (PR SEIRTS
(i FOS T@AN

(i) TS FPTN

Tferadt |

OR /9G¥l

Find the area of the largest rectangle that can be formed having a
4

perimeter of 40 meters.

51 STerEaE AR 40 R | SReCEAnE I Tlas afem 2 &S |

12. Eird a unit vector perpendicular to each of the vectors d+b and
// 4

d-b, where a=35+2}‘§2£ and b=i+2j-2k-

K\Q

G+b ®% d-b % ZRANT @Bl €IF (93 (AT I TS
R\ N T
a=3{+2j+2§5 b=1+2j-2k.

OR /&<

Let G=i+4]j+2k, b=3{-2j+7k and &=2i - j+4k. Find a vector

d which is perpéndicular to beth d and b and ¢.d=15. 4

GTA Goi+a]j+2k, b=3{-2]+7k WIs & =20 j+4k. 1 (O d

AT MIS d, a9 bIGIRSTIHNF ¢.d=15.
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13. Bag 4 contains 6 red and 4 white balls; bag B contains 4 red and
white balls and bag C contains 5 red and 5 white balls respectively.
A bag is selected at random and a ball is drawn from the selected

bag. If the ball is found to be red, find the probability that the ball

is drawn from bag A. 4

WNFTT (TN A® 651 T SF 451 350 39, (=1 B'S 451 361 A% 651 300 S
Il C' 551 36! % 551 391 727 0T | AqHEaroicd G2 (IR 2181 b1 T (&
T | M O e 2, FH R AT Sfal @RI SRl R 4

OR / 52at

A fair coin is tossed 10 times. Find the probability of getting exactly

five heads. | 4
| N
<1 o TZ 1owﬁ§§é@?:‘arﬁ¢ “A1oB1 Josilel R il e =
&

N
Ming matrix fiethod solve the following system of linear eciuations :
' | 6

maﬁw%@wmﬁasﬁwamwm@mm

X-yYy+z=4
2x+y-3z=0
X+y+z=2
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OR / &1

Using elementary transformation find the inverse of the following

6
matrix :
AT afFar dce FR oFR CTERwGR elfere @W%ﬁﬁm‘*
1 3 -2
A= -3 0 -5
2 5 0
@VC that the curves x=y?> and xy=k cut at right angles if
| 6
8k%=1.
2 _
sl T4 @ X =Y WS xy =k IR TESIE < ol @@ 3 8k% =1.
S Y
N O:Iff
& -
Find € Y te minimum values of the
Find the abso@ maximum and absolute ‘

2 -
function f given by f(x)=cos x+sinx, x € [0, 7]

{?):coszx+sinx, x e [0, x]amﬁfﬁf FEER S ST TS
o SR® TN TS| -

e

16” _Hind the area of the region enclosed by the parabola x* =y, the

6
line ¥y =x+2 and the X-axis .

x? =y WG, y=x+2 @ TF x-THL e cvad difF e 39
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OR / 533}

Using integration find the area of the region bounded by the triangle
whose vertices are (1,0 ) (2,2) and (3,1). 6

- TR R B[ O(L0), (2,2).wm (3,1) MR Bk fageer Fife
s =1

ind the vector equation of the line passing through the point

(1,2,1) and perpendicular to the plane r (21 Jv+k) 10 6

"
-

(1,2,1) 93 Mtem @i o 7. (20 - j+£ ) =10 soea" &9 29l
FATER (939 AN [T w411

OR / @144t
Find the vector @%ation of the plane passing through the
intersection of@pl&nes r. (1 +J+k) 6 and 7. (27 +3j +4k)~ -5
and the p01r§ (1,1, 1). 6

Fo(f+j+k)=6 9% 7. (21 + 3] +4Kk )= -5 TSI T 31 i i
ACER (F[ FAoeTIE (O T3 Tfevea |

e two adjacent sides of a parallelogram are (21f —4}+5}E) and

(f —2j - 31{:). Find the unit vector parallel to its diagonal. Also find

the area of the parallelogram. 6
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51 TR 15 e @ TA (26 ~4j+5k) W (i -2j-3k) =R
A T T (S S | AMRRIER T ey 71

OR /994l
For any two vectors @ and p, prove that 6
a+| < lal+|5].
R o1 (9FF d W% b T AW o M @
|a+b| < lal+|b|.
19. S6lve graphically the following linear programming problem :
?Wﬁmwh%mﬁzwmﬁﬁmm%%@g
Maximize or Minimize
Z=x+2Y K\Q'Q\
subject to consu:b~ ]
Q
x+2Y 2 @
2x - yQO.__..u-
2x +y <200,
x20, 920 6
7 = x+2y I A AF FWAH W Sfedt T
x+2y 2100
2x-y <0
2x +y <200
x20, yz0
Contd.
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OR / G2y

Maximize
Z =1000x + 600y

subject to constraints

xX+y <200
x 220
yz4x
x20,y=20

Z =1000x + 600y T S W Shrear o'

x+y <200
x 220
"~
>0 3>
x20, y 2
$

@vo numbers are selected at random (without replacement) from
the first six positive integers. Let X denotes the larger of the two
numbers. Find mean of X, 6

ﬁwmmwwmwwmﬂnwm@rmnwﬁw
s‘mxcamwm@mﬁwwmwxammﬁﬁwi
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OR /9]

How many times a fair coin must be tossed so that the probability
of having at least one head is more than 90%? 6

aﬂﬁfﬁ{@wﬁmﬂwﬁamﬁaaﬁamwmm (IR FBIRST 90%
o QR =?
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