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MATHEMATICS

Full Marks : 100
Pass Marks : 30

Time : 3 hours

The figures in the margin indicate full marks for the questions

ALLOTMENT OF MARKS
Q. No. 1 carries 1 mark each : 1x10 = 10
Q. No. 2 carries 4 marks each . 4x12 = 48
Q. Nos. 3-9 carry 6 marks each : 6x7 = 42
Total = 100
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1. Answer the following questions : 1x10=10
Toq RIS e fa

(a) State True or False :
T ST o

For any two complex numbers z, and z,,
2122 = 232;.
R 1 01 &foA R 2, WF 25 I IR 2,25 = 252 W

(b} What is the slope of x-axis?
X-57%9 2ol v 2

(c) For any real number x, what is the range of the
modulus function f(x)=|x|?

R I IT WA x I AR f(x) = | x| AP T IR1 Ry o

(d) Fill in the blank :
N IR o[ F90 :

The length of the latus rectum of the ellipse
x_2 +£ =11is
a® b2

JC y _ ’
= ?—l%ﬂmmﬁﬂiﬁ

(e) If f and g are two functions such that their derivativeg
are deﬁned in a common domain, then write the

value of —(f (x}- glx))

ﬂﬁfWg@TQﬁWﬂK‘ﬁf?W@!mm
RS SRR T, (0 2 Y P gld) T fr
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() Find the value of x for which the points (x, - 1), (2, 1) and
@, 5) are collinear.

(x, =1, (2,1 9=F @4, 5) Rq R W=ZEW T@ x3 T [
4

(g) What do you mean by an impossible event?

SR 51 Jfercet R e 2
(h) Fill in the blank :
A 3R o[ 41
For any integer k, the value of i** is equal to .
R e we 34 k3 0 (4% 39 IR

(i) If f(x)=2024 for all real values of x, find lin}) f(x).
x—
MM x 7 I AT TR IR f(x) = 2024 TW, (B lim f(x)
x—
Sforea |

() Find the median for the following data :
TS BT 91 OYR IR JUA v
3,95, 3, 12, 10, 18, 4, 7, 19, 21

2. Answer any twelve questions : 4x12=48
© ¥ I FAeATH 2r7 T o

(@) (i) State whether the following statement is True or
False : 1

O STl wm 7 SRm, ford
{a} e€{a, b, c}
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(ii) Write the solution of the equation x2 +x-2=01in

roster and set builder form. ' 3
X2 + x - 2 = 0 AR W HeLfS OrerREd S o1
N IS o4 |

(b) (i) Convert 40°20’ into radian measure. 2
40°20’F &R Tt A

(i) Prove that

AT I A

o, 17
sm2 T + 0032 —— tan2
6 3

=__1
4 2 2

(c) Let A={1,2,3,4,5,6}. A relation R from A to A is
defined by R={(x, y):y=x+2}. Depict the relation
using an arrow diagram. Write down the domain and
range of R, . 2+2=4
@ TAA=(1,2, 3,4, 5, 6). AT [l A (3 9B 350 R 3|
T i wmw, R={(x, y):y=x+2}. Io-Bw >maw @@
IR (ST | R wficsa o AfRPR 1 |

(d) There are 200 individuals with a skin disorder.
120 had been exposed to chemical C;, 50 to chemical
Cy and 30 to both chemicals C; and C,. Find the
pumber of individuals exposed to chemical C; but not
chemical C,. | 4
200 @ SN SRR O 120 W C; @RI @@ SIS,
S0 ¥ C, R 99l AFE WE 30 W C; WF C, T
PRI 7/ TS | (R T IR M Sfven R @ C;
& WFR, By C, I 7 7= | |
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| (e) (i) The relation g is defined by

x2, 0<xs2
glx)=
3x, 2<x<10

Show that g is not a function. 2
TR g I W GeeAed i e

x2, 0<x<2

x)=
gix) {Sx, 2<x<10

(ST (A g 9ol T T |

(i) Find the range of the function f(x)=x2+2,
where x is a real number. 2
fX)=x%+2 T® x <GB IWI W, G TAOR PR
Sfereat |

3
() () Express (2:)(% i] in a+ib form. 1
1 3
(2:](51') 3 @+ ib TIPS %P 1 |

(i) Find the multiplicative inverse of 2 + 3i. 3
2 +3i3 @M RoRre Sfeean |

(g) In a class of 60 students, 30 opted for NCC, 32 opted
for NSS and 24 opted for both NCC and NSS. If one
of these students is selected at random, find the
probability that (i) the student opted for NCC or NSS
and (ii) the student opted neither NCC nor NSS. 2+2=4
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60 T At @bre 30 T ¥9g NCC, 32 W NSS 9F 24 &
NCC o NSS 7 Rewe W o 3R | 3R (osroma wrog
R AT e IR F [, (9@ TR Refy 41 IC©
(i) T@E NCC 1 NSS 91 7% ©f$ I3, =¥ (i) T NCC 31
NSS 3 ol W of 7 | :

(h) Prove that for any positive integer n

G

/436

i(xn) = nxn—l
dx

R @ ERE W9 WY n T IR A9 I @

i(xN.) - nxn—l
dx

Find the equation of the set of points which are
equidistant from the points (1, 2, 3) and (3, 2, -1).

(1, 2, 3) 9 (3, 2, -1) Ry (o °@1 “ATe wfEre R
AR AN e |

Two dice are thrown and the sum of the numbers
which come up on the dice is noted. Let us consider
the following events associated with this experiment :

A : ‘The sum is multiple of 4’
B : ‘The sum is greater or equal to 10’
C : ‘The sum is less than 4’

Identify the mutually exclusive events.

o PTEh TEed T W oY SRYRAS @ R 99 2o
ANFHIOR PICS & *[RTS WBARRK Tl 263

A ‘e 4 T ey’
B : ‘QIsrFecsl 10 SF T 1 T’
C : ‘R 4 0T FF

*=o] Rafefe IR Bo-re < |



(7))

(k) Using binomial theorem, prove that 6" —5n always
leaves remainder 1 when divided by 25. 4

faom T SIS A T @ 6™ -5nF 25 @ [I IRE
SR 1 =)

() Solve the following inequality and show the graph of
the solution on number line : 4
X 6x-2) (7x-3)
2 3 5.

T SPIRPICH! ST PN S FRAICIIS TR (e :
£>(5x—2)_(7x—3)

2 3 5
(m)Find r, if
r Sforea, 3%
5x 4P, =6x 5P,_, | 4
(n) (i) State whether the following set is finite or infinite : 1

“The set of lines which are parallel to x-axis in
xy-plane”

W ’i\ﬁ\‘zm ﬁq - w, m :
“XY-TIEHS x-SR TG TR ([FUR Tz

(i) If
A = {x : x is a natural number}
B = {x : x is an even natural number}
C = {x : x is an odd natural number}
then find BNC, AuB, B~C. 3
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I
A= {x : x 9O T[T )Y}
B = {x : x 90! W O 347}
C = {x : x 951 YW TR 7MW}

(5@ BN C, AU B, 9&F B ~C Sfeq |

3. (a) If cosx=-3/5 and x lies in the third quadrant,
then find the values of sinx and tan x.

I cosx=-3/5 WF x PO OFS ULF, (@ sinx e
tan x I 4 Sfeear |

(b) For any real number x, prove that

sin3x =3 sin x -4 sin3 x

R @I I8 TR x I AR o499 I
sin 3x = 3 sin x -4 sin® x
Or / &=:[1

(a) Find the value of sin 75°.
sin 75° 9 WA $fepeq |

(b) Prove that
A PN

cos (g+x)+cos(g_x)=ﬁ¢osx

4. (a) How many words, with or without meaning, can be
made from the letters of the word MONDAY, assuming
that no letter is repeated, if all letters are used but last
letter is a consonant?

MONDAY >R ITRIT W Il 36 R e

ﬁwmw#wmawwmﬁamﬁ,mmmm
BRI I o1 =W 2 ML
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(b) Expand : 3

RER 34 :
1 5
(x2+—-) , x#0

X
Or / 91

(a) A bag contains S black and 6 red balls. Determine the
number of ways in which 2 black and 3 red balls can
be selected. 4

G (RS 561 ' SF 661 I8 39 SR | TNF [ 28 ' AT
351 381 39 = 7 IR IR 1R, el w111

(b} Using binomial theorem, evaluate (101)3. 2
fRem Boperma SR (101)3 3 T Sfear |

5. (a) If AM and GM of roots of a quadratic equation are 8
and S respectively, then obtain the quadratic equation. 3

o1 fREre FRFIR [ B T SF WA MY IWFH 8 TF 5

A fawre AN Sferea | ‘
(b) Evaluate : 3
= Efeear .
10
Y 3+2F)
k=1
Or / 951

The sum of the first three terms of a GP is i—;— and their

product is —1. Find the common ratio and the terms. 6
g BUTEd AoifeR amﬁﬁhwmmgwﬁ%m@mq.
A TS SIF IS Bferea |
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6. Write the general equation of a line. Show that two lines
a1x+biy+cy; =0 and agzx+byy+cy =0, where b, by £0,
4 _%2
1 2
a,as + b1b2 =0, ' 1+5=6

are (i) parallel, if and (ii) perpendicular, if

A GOET TR TP Bl | (YSA @ ayx+ by + ¢y =0
WF apx +byy+cy =0, IS by, by # 0, & [OF (i) g™, ez

%]-'- = %W (ll)m, W a;as + b1b2 =0.
1 B

Or / 991

A line is such that its segment between the lines
S5x-y+4=0 and 3x+4y-4=0 is bisected at the point
(1, 5). Obtain its equation. 6
G (1 GG 4999 (T @YK Sx-y+4=0 ¥ 3x+4y-4=0

CI YO S BRom TN QAU WY T (1, 5). qrerem wfigqe
Sforean |

7. (@) Find the coordinates of the focus, axis, equation of
the directrix and length of the latus rectum of the
parabola y2 =10x.

Y* =10x RYST T THIE, 5, PR S0t s ferg
9 Sferear |

(b) Find the equation of the circle with centre (1, 1) and
radius /2.

@ (1, 1) = V2 Tr1¢-RAE 363 W39 Srea |
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Or / 91

Find the coordinates of the foci and the vertices, the
eccentricity and the length of the latus rectum of the

hyperbola 9y? —4x? = 36. 6
9y? -4x? =36 AR R WP TVRWE ToT, SwTwel T
Afera g Refa 1)

8. Find the limits, if exist : - 3+3=6
719 A Shrea, I e = ¢
sin ax
) li , ,b#0
t) :lcl-% sin bx a
1/3
x° =1
1
(W) Uim e
Or / 9311
(@) If

ax?+b+1, x<O
bx+a , 0<x<1

f(X)={

for what integral values of a and b does lim f(x)
exist? x=0 3

G

ax2+b+1, x<0
bx+a , 0<x<1

f(JC)={

W, a 9F b3 ¥ =8 777 I lin%f(x)%\-oiﬂ?
x>

(b) Find the derivative of x2 -2 at x =10. 3
%2 -27 x =10 TS STs Bt |
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9. Find the mean deviation about the mean for the following

data :
wors fral SYRIT AT N4 <1 1% R Wefy w1

X; 5 10 15 20 25
fi 7 4 6 3 5
Or / |1

6

Find the mean and variance of the first n natural
numbers.

AT Nl T MR MY T 25779 oy |
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