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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 2 marks each _ : 2x10 = 20
Q. No. 3 carries 3 marks each E 3x10 = 30
Q. No. 4 carries 4 marks each : 4x5 = 20
Q. Nos. 5-8 carry 5 marks each : 5x4 = 20
Total = 100
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1. Answer the following questions : 1x10=10
(@) Let A={x | x is an odd natural humber }. Taking the set

of natural numbers as universal set, write down the
complement of set A.

R A= { x| x <GB SRW FORE AW ). ORE SN TR
TRERI ke RBower o1 A 70N *R7e Tfve |

(b) Let A={a, b, c} and B={-10,1}. Find the number of
relations from A to B.

WA A={a,b,c} o B={-10,1}. AaWBm:{bw
'W\W%ﬁf@ml

(c) Draw the graph of the trigonometric function sin x for
the interval 2n < x <2m.

—27 < x <21 SEARTS FACPRON Fom sin x I (1Y S 90 |

(d) Find the real part of the complex number (i)™,

()37 wfber seach amse = Siteqy |

(e) Find the multiplicative 1nverse of the complex
number —i.

wibe el —i 7 @e ReRe Sfey

(1 Evaluate :
= Refy =1
81-51
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(3)

(g) What is the 21st term of the sequence defined by
a,=n-1(20-n)3+n)?

a, =(n-1)(20-n)(3 +n) @ KOG SFFIOR 21T =wchr
7’37

(h) Find the common ratio of the geometric progression

3,3,3,...

3, , o BTG SIOTHI AR SIS Bfersat |

>

Nlw N
Hlw »

(i If A={¢}, then find the number of elements in the
power set of A.

MA={0}, c@z@Aqwm@@wmﬂm%ﬁml

() Find the equation of the line, which makes intercepts
-3 and 2 on the x-axjs and y-axis respectively.

X-UFS F y-THS WGeH —3 WF 2 (RO A7 1 (IACE

SRR Bferea |
2. Answér the following questions : 2x10=20
O eI T
(a) List all the subsets of the set {—1,0,1}.
{~1,0,1} BR AR Topicef® o |
[ Contd.
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(4)

(b) Given two sets A and B, draw appropriate Venn
diagram for each of the following :

AT B 51 i5efS fim 29 | 9o AR o[ 39wY (o B Wi
i) (AuBYy
(i) A’n B’

(¢) Prove that

I @

) 2tanx
sin2x = 5
l1+tan® x

(d) Convert the complex number i into polar form.

i &fba SRIHR H A AP AP ] |

(€) 1If "Cg = "C,, then find "C).

M "Cy = NC, =, (w8 "C, Tieq |

(1 Find the value of

100 100 100
CO - IOOCI + C2 - C3 +...- 100099 + 100C100
T v -
10 100 ‘ 0
°Cy - 100C; + 10C; = 19°C5 + ... - 190Cyq + 19C100

(9) Find the coefficient of x® in (x +3)8,

(x + 3)8w x5 s7ze1 Tfere |
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(5)

(W) In an arithmetic progression (AP), .the first term is 2
and the sum of the first two terms is one-fourth of the
sum of the next two terms. Find the 20th term of

the AP.
P up—— X R R AR B

iRy GF-5piH | SIS opsiforo 2099 O Sfeeal |

Find the equation of the parabola with focus (2, 0) and

()
directrix x = -2.
s (2, 0) o Frfier SqeT x = -2 T, SRR A
el |
() Evaluate :
T el 1

5 —
lim e+l -1 !
x—0 X

3. Answer any ten questions : 3x10=30

R @I w=h1 o Teg A

(a) The following figure shows a relationship between the
sets A and B. Write this relation in roster form. Find

the domain and range ‘of the relation :
o Batig A o B ik PR TEE @bl T W | FIwch!
a’mwﬁo@ﬁwnmﬂwmﬁ@ﬁwﬁmww%ﬁ@:

A B

|
|
s
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(6)

_.(b) Prove that
A T @

COS(%+)C)+COS(-Z--X) = ‘\/ECOS)C

3 +2isin®
) Fi at ——~
() Find the real 6 such th 1—2iem

3 +2isinb

—— g I8 T, I 0 e |
1-2isin®

(d) Prove that
AT ] @

(€) Find the sum up to n terms of the series, where

nth term is n(n+1)(n+4)

B W ey oWH n(n+1)(n+4) T, CMGR new WA

QUorFs fRefy a1 1

() Find the equation of the line perpendicular to the line

X~7y+5=0 and having x-intercept 3.

X=T7Ty+5=0 (Y[ FTOE I HF x-orFe 3 (gaie Teom 541

(IreIey SReger Sfeed |
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(7))

(9) Find the coordinate of the foci, the length of major axis

. X2 y2
and eccentricity of the ellipse -4—9—+£ =1

2 2
%.9_+g_6=1 ToaR TR TEIT, Y I WU T Segme

g )

(h) Find the coordinate of the point which divides the line
segment joining the points (-2, 3, 5) and (1, -4, 6) in the
ratio (i) 2:3 internally and (ii) 2:3 externally.

(-2,3,5) WF (L, -4,6) Y AN @NGF 2:3 TS
() SRRee wF (i) RiFes a1 @ TART Sferer |

(i) Check whether the following statement is true or not :
“If x, y € Z are such that x and y are odd, then xy is
odd.”

weTe fral SRECHI 3Tor T (7 w=d 2RI 9
‘I x, y € ZITS x IqF Y YW, (3 xy A I”°

() Find the mean deviation about the median for the
following data :

©eTS fral S 30T TR o[ 1 RS Sferean

x; | 15| 21|27 | 30 | 35
fils3l|s]|6 ]| 7|8
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(8)

fk) Find the domain and range of the following real
function : 1%+1%=3

WWWWWWWW@
flx)=+x®-9

() Find the centre and radius of the circle
2x* +21% - x =0, | 1%+1%=3

- 2x2 4242 ~ x = 0 7eY = F IFNY Sreq |

4. Answer any five questions : . 4x5=20
R e ivht epg Ty fgy

(@) In a group of 65 people, 40 like cricket, 10 like both
cricket and tennis. How many like tennis? How many
like tennis only and not cricket? 2+2=4

65 @AM 9B W 40 T FACIS ©F W, 10 WA fRED W
cﬁﬁimﬁqﬂﬂmuﬁwmwﬁﬁwwmvﬁwwm@ﬁi
o4 21, R fereed o TR 2

(b) Define the function f:R—-R by f(x)=3 VxeR.
Draw the graph of the function f and find the domain
and range of f. | 2+1+1=4
f:RSR ¥R I GCWE Al SR f(x)=3, 4o
x € RIINT | £3 314 =1 SF Ao W% =15 Refyy 2097 1
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(9)

(c) Prove the following by using the principle of
mathematical induction :

ISR IR ©GT SRS Serw ARG AT 7 :

82
13+23+33+...+n3={£(n7+1—)} vneN

(d) Find the number of arrangements that can be made
from the letters of the word MATHEMATICS, so that—
(i) all vowels occur together;
(ii) all vowels do not occur together. 2+2=4
MATHEMATICS bR s{e@R Rem cerst qqearst 43¢ T
MR Refa a1 Ffice—

(i) =BRLAT FRA QIR QS
(i) SBREAR FI3 GTPaCs] T |

(e) A bag contains 9 discs of which 4 are red, 3 are blue
and 2 are yellow. The discs are similar in shape and
size. A disc is drawn at random from the bag. Calculate
the probability that it will be (i) red, (ii) yellow, (i) blue,

(iv) either red or blue, 1+1+1+1=4

AT (YIS 41 9 3 FoRq foote 4 3w e, 3 <A T e 2
TR J6q | TR TR AT SIS AT | APl
9 TOF @RI T CIRT 29 | TSIl e 31 e FAeEE
(i) S, (1) =z, (i) W, (i) 161 W VW W |
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0 If
|x]+1, x<O
f()C)= 0 ’ x=0
le—l, x>0

then for what value(s) of a does lim S (x) exist?
xXx—a

fi

|x|+l_, x<0
flx)=4 0 , x=0
| |x|-1, x>0

a3 ¥ IR I lim f (x) e W2

X—a

- Find the general solution of the following equation :

O ANFINER YR S e :

cos3x+cosx—cos2x =0

OR / 9%RT

If tan x = %, < Xx< %E, then find the value of sing

tanX
2

3n

4
5
X
, COS—,
2
2+2+1=5

3
o tanx=z, n<x<—é— =, o’ sin%, cos%, tanX3 ym

Sforez |
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(11 )

6. Solve the following system of inequa.lities graphically : 5

SO SRS 2N CARTerd AL 90

3x+2y<12
x21

y22

OR / 9%

Solve the following system of inequalities graphically :

TIPS LR ANigE 9

x+2y<8
2x+Yy<8
x20

yZO

7. Find the derivatives of the following functions w.r.t. J62+3=5

x T IMATH T FAERE SLo7e; Ol

@ —
(b) sin? x
OR / AT
Find the derivative of f (x) = x +312 from the first principle. 5
A T Wf(x)=x+—)1;?www%ﬁsm |
[ Contd.
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8. Find the mean and variance for the following data :
2%+2Y,=5

O O T I I 25 Sfere :

x; | 92 | 93 | 97 | 98 | 102|104 | 109
il 3] 2]3|2|6]|3]3

OR / S%R1

The mean and variance of seven observations are 8 and 16
respectively. If five of the observations are 2, 4, 10, 12 and
14, then find the remaining two observations.

TSB! *RICITFq T SF 271 T 8 AF 16. T 581 “RTHR I
2,4, 10, 12 Wi 14 T'ce 19! 71 *REIwoR T Sforea |

5

% Kk
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