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22E—MATH

2022

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. 8 catries 3 marks each . 3x10 = 30
Q. No. 4 carrieé 4 marks each . 4x5 = 20
Q. Nos. 5-8 carry 5 marks each : 5x4 = 20

‘_.T_ot,ai' =100
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(2)

1. Answer the following questions : - .7 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. :

@ T A={x|x 96 W FOMRF 7Y }. Wﬁi"f‘(‘ﬂﬁ’!ﬁ%ﬁ‘
e T2l Rowe ¢ A SRR 7 Sfére |
(b) Let A={a, b, c} and B={—1, 0,1} Find the number of
relations from A to B.
@z A={a,b, c}WﬁSB {-1,0,1} Aawmas{bw
o ﬂ\ﬁﬂﬁ@l ‘ -
(c) Draw the graph of the tngonometrlc functlon sinx for
the interval -2n < x <27, ‘

_on £ x < 21 SIS RSy Fo sin x I (Y SR 3 |

(d) Find the real part of the complex number (i )37
(i)™ wfber SRR I SFew Sfovea |

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

i ML —i q QIS RS Thye |

(7 Evaluate :

= R 9 :
81-5I
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(3)
(g) What is the 21st terin of:the sequence def'med by

= (n-1)(20-n)@B+n)?

(n 1)(20 n)(3+n)@ﬂwwm21wmﬁ
i’a? :

(h) Find the common ratio of the geometric progressmn
3 3

) +v BCITET 2IOTBI ST SpeTS. B |

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

trﬁA {0}, (O mAawaﬁw@mﬂ\ﬂn%ﬁwn

(i) Find the equation of the line, which makes intercepts
_3 and 2 on the x-axis and y-axis respectively.

WWy-mnw—swzmwﬁﬂﬂWW
S Terear |

2. Answer the following questions : 2x10=20
woq 2PARe T fi |

(a) List all the subsets of the set {-1,0,1}.
{-1,0, 1} R wBiERCaE Topieafs fort |
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(4)

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

A SF B Y1 ikl i 79 | wor AR #[1 IIRY (S c—«:fﬁaw
i) (AuBY
(i) AnB’

(c) Prove that

| 291 ¥ &
sin2x=——— 2tanx
1+tan? x

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

1 T TRYICOIT FI TS 243 34 |

(e) If "Cg = "C3, then find "C,.

3fi "Cg = "C3 T, (B "C, Tfiear |

(/) Find the value of

100¢, - 100¢; 4 1000, _ 100¢, 4~ 100Cg, 4 190¢, o

T+ e :

100¢, — 100, 4 100¢, - 100¢, 4 .., - 100Gy + 100, oo

(g) Find the coefficient of x8 in (x+3)8.

(x +3)B% x0Tz Tfiear |
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(5)

(h) 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.

qﬁmaﬁam%ﬂ#ﬁﬁzﬁﬁmﬁ%mm
TRY G-5eie | ST 2SR 20wy oI Sfered |

(i) Find the equation of the parabola with focus (2, 0) and
directrix x=-2.
A (2, 0) T FRIAR e x = -2 T, SRTIOR T
oferedn |

() Evaluate :

¥ g =1
tim (x+1)° -1
x—0 . X

3. Answer any ten questions : 3x10=30

R I &0t 2R T

(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 FIOTE A W B ik R e bt T TR |
a’ﬁﬁ%ﬁﬁ*ﬂmﬂt@%ﬁmﬁtﬁu@qﬁﬂﬁ@:
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(6)

(b) Prove that
oA TN A

n B
COS(Z+x)tCOS(Z_ ) w/—cosx ’

3 +2isinb

1 5isin6 'is purely real;

(c) Find the real 6 such that

3+lemeﬁ"\%WQZﬂ,W9%ﬁ@| o
1-2isin®

(d) Prove that
A A A

%m

r=0

.5 =™

(e) Find the sum Uup to n terms of the series, where

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

a1 o e T n(n+1)(n+4) 2@, CAGR new ome
e e 30 |

() Find the equation of the line perpendicular to the line
x-Ty+5=0 and having x-intercept 3.

x—Ty+5=0 @& T T T x-S 3 (T T
TSI AR T |
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(7).

(g) Find the coordinate of the foci, the length of major axis
2 2. ..
and eccentricity of the ellipse X Y -1
. 49 36
2 2 S -
745+§6=1 ToRGOR AT TS, Y TFS AT WE TeFTmel

gz

(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) 1S3 (1’ -._4, 6) ﬁ-ﬁ 71‘('@@ @W@$ 2:3 W"ﬂ%—@
(i) TEReE wF (ii)afiﬁwwﬁﬂﬁm@%ﬁ@ |

(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.” S
were Ral SRECHT 319 =W (1 TR o[ 0
“ofit x, y € Z TS x TF y W, (508 xy A

e

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

wor T U A3 TR o Rpfe Sted :

x; | 15 | 21 | 27 | 30 35
il 3]s ] 6171S8
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(8)

(k) Find the domain and range of the -following real

function : ) 7 o 1%+ 1%=3
o Tl MBI TR SHwd ST IR Snear : |
flr)=vx? -9

() Find the centre and radius of the circle
2x® +2y° - x=0. . 1%+1%=3

2x2 +2y% - x= ommwmzf%ﬁml

4. Answer any five questions : ~ 4x5=20
R I iistr 2 T fan -

(a} 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+0=4

65 sl b1 Wi 40 WA fFCID O AW, 10 W fHs wre
GO ARy ot A | Reeeie BFRPT ST < 2 Reierensy g Gofg
oI «ir, g farceb o eI 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]R—-)]RW‘C%NWQmﬁmWf(x) 3,
xekamuﬁmwwmwmﬁcﬁwl
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(9)

(c) Prove the following by wusing the Prln01pl e of
mathematical induction : | 4

SIS TR G TR ST FRAWCHI 21t 5

13423433 +...+n8 {%} 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 S9N R @easl @0l 490 ]
o} ey 1 Afice—

(i) SRR TR T A
(i) BRCAR TS AT 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, (iii) blue,
(iv) either red or blue. 1+1+1+1=4"

Q2 (TS 41 9 4 Foiq fooqe 4 39 F8l, 3 I Vel 9qF 2
ZEAEl 6T | FARER SRE W AP GFER | Ty
g TP (IR *[1 TR 29 | RS [l 391 Qe oy

(i) 31, (ii) =R, (iii) =, (iv) 61 A M =m
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(10 )

¢ I
(lx]+1, x<O
“fx)={ 0 , x=0
1lx]-1, x>0
| then for what value(s) of a does lim f(x) exist? 4
i . f x-a

i M
!
i

|x]+1, x<O
f(JC)-“- 0 ’ x=0
le_l: x>0

a?ﬁiwmii_%f(x)féﬁa?

5. Find the general solution of the following €quation :

5
oY FANFIIOR YR Y Sforean :
cos3x +cosx—-cos2x =0
OR/W.
Iftanx=§ 'rt<x.<—3—1t then find the valye of «in X x
4’ 2 ’ e of SlnE’ Cosﬁ’
x 2
tanE.
. 2+2+1=5
. 'ﬂﬁtr:lnx=§,1t<x<—?1'—1E o, (@ sin>* cos X x

sfered |
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(11 )

6. Solve the following system of inequalities graphically s
worq SR et CARTICE YA 7 |

3x+2y<12
x=21
y22

‘OR/ 931"

Solve the following system of inequalities graphically : - 5

o SR 2T SRS S < :
xX+2y<8
2x+y<8

x20
y=0

7 'Findv the derivatives of the following functions w.r.t. x :.
. 2+3=5

xammwwmw%ﬁw:

1
@ =

(b) sin® x

OR / 911
| tive of f (x)=x+ 1 from‘ the first principle. 5
Find the deriva x
: 1
ﬁﬁﬂ A— wf(x)=x+;amw%ﬁ@|
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8. Find the mean and variance for the following data :
2%a+2Ys=

v

O] ©YF IR T T 29799 Sfere .

x; | 92193 |97 |98 |102]104] 109
fil3]2[3|2]|6]|3]3s

OR / 5331

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. : 5

SSB1 *R{TIT TP SF 2P GO 8 WF 16, ST 051 AT
2, 4, 10, 12 9% 14 T T 71 R W Sfeveat |

* ok ok
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