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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. 3 carries 3 marks each : 3x10 = 30
Q. No. 4 carries 4 marks each : 4x5 = 20
Q. Nos. 5-8 carry 5 marks eaéh : S5x4 = 20
Total = 100
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(2) * (3)

1. Answer the following questions : 1x10=10 (9) What is the 21st term of the sequence defined by
| =n-1)20-n)B+n)?

. a, =(n-1)20-n)B+n) @ IKERE ITFWOR 2197 *wh
(a) Let A={x|xis an odd natural number }. Taking the set ¥37?

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

oY ANARS veq T

@ T A={x|x B A TORT R ), TORT TRIR LT (h) Find the common ratio of the geometric progression
B ' 33
TR A Ro1eet o1 A HKIROH 77 Bforea | ~ 3, g
(b) Let A={a, b, c} and B={-1,0,1}. Find the number of 3,%, %, -+ QLTS 2B STIReT W Sfvad |

relations from A to B.

@ ¥A A={a,b,c} =F B={- 10,1} Aw—«Btar:{ésW

33T Bfere | () If A={¢}, then find the number of elements in the
power set of A.
(c) Draw the graph of the trigonometric function sinx for MA={0) T, @ AT TS 2o 39 S Sp—

the interval 2n < x <2m.

—21 < x < 27 HEIRTS AN F94 sin x I F1Y I 39 | _
() Find the equation of the line, which makes intercepts

(d) Find the real part of the complex number (i)‘37. | -3 and 2 on the x-axis and y-axis respectively.

(i)'37'@ﬂi‘3{5i§ B 6T e ST | X-UFO YF Yy-Sree JYEF —3W2CW“I%&°NWWW

r AP e |

(e) Find the multiplicative inverse of the complex

number ~i.

ibel HWP —i F BT RS Sferea | 2. Answer the following questions : 2x10=20
() Evaluate : o & o o

= fefa 11 (a) List all the subsets of the set {-1,0,1).

81-5I {-1, 0,1} fECHR wibiREIR Topicaf® B
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(4)

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

A SF B 151 S fil 29 1 ©o afR o/ 3Ry (o fog Wi
) (Av BY
(i) A’nB’

(c) Prove that

AMI I T
2tanx

sin2x = 5
1+tan

X

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

i Gioe SRUTOIT FAY TS A 7 |

(e) If "Cg = ™Cj, then find "C,.

T "Cq = "(33'EN,CEEQ nc%;ﬁﬁgﬂﬁﬂl

() Find the value of

00 100 100
100¢, _ 100¢, . 100¢, _100¢, 4 _100¢, o 4 100c
T Tfyeq :

100, _ 100¢, 4 100, _ 100¢, o _100c, 1ooc100

(9) Find the coefficient of x° in (x +3)3.

(x + 3)%% x5 >r=a1 Thtear |
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(S5)

(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,

b1 R AR 23T om 2 wrF 2w 201 E SR Py 281 AT
B GF-TpieT | ST 2isifeBT 209N ot e |

(i) Find the equation of the parabola with focus (2,0) and
directrix x = -2,

AfS (2, 0) W FAfeR M x = -2 e, ARTSOR SN
Sferear |

() Evaluat¢ :
™ R w0

lim & +1)° -1
x—0 X

3. Answer any ten questions 3x10=30
R o w=bt ers e fomn

(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 :

WWAWBWI%@WWQ&WWIW
TBR e ol | Force SawevR Sficea S «fRom Shie :
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(6)

(b) Prove that
AT I A

COS(% +x)+cos(% -x) = '\/ECOSX

3 +2isinb .

ind the real 6 such that ‘
(c) Find the re s T 2ismp S purely real.

ﬂﬂﬁmﬁm'{’m,m 0 e |
1-2isin®

(d) Prove that
ae S A

m-r:

mCr,2 .5r=7m

.
i

(e) Find the sum up to n terms of the series, where
nth term is n(n+1)(n+4).
Bl AR 7o WO n(n+)(n+4) T, CRAOR ey owee
e fRefa 40 1

(7 Find the equation of the line perpendicular to the line
x -7y +5=0 and having x-intercept 3.
xX=7Yy+5=0 [IR TICE T AF x-FFS 3 (X Boofy 3y
(FATOFR NI Tferen |

¢
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(7))

(9) Find the coordinate of the foci, the length of major axis
2 2
and eccentricity of the ellipse f:—— +g—6 =1

"=+ 2—=1 TRE0R T TAKT, I TT Y WF SeFHel

(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 (i) 2:3 externally.

(~2,3,5) WF (1,-4,6) Ry KAM @RSF 2:3 TAT©S
(i) SRRTs W% (i) RifeE Fa1 K@ 2T Shea |

(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.”

oo fra SRecht /o1 = @ 9=« 390
‘U x, y € Z TS X AE y YA, (9@ xy YA 17’

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

TS il SR AT N4 ofr R St :

X; 15 | 21 [ 27 | 30 | 35
fi 3 5 6 7 8
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-4, Answer any five questions :

(8)

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

were il I TANOR SfcHFa ¥ YR e :
fle)=vx?-9

() Find the centre and radius of the circle
2x2 +2y% —x =0. 1%4+1%=3

2x2 +2y% — x = 0JSR F& T I S |

4x5=20
ﬁmmmwm:

(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? 240=4

65 G B R 40 T fFF6 ©F W, 10 WA fs e
CoFe TRy et om | REFe BT S o 2 Rees wig (g
olE A, g feseb S wiem ?

(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:RoR TR w@ A BN W f(x)=3, oo
x € RIAR | £3 @X S SF Afcwa o« fefy 31 |
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(9)

(c) Prove the following by wusing the principle of
mathematical induction : 4

ISR AR TGI T ©o1 TRARBT 2 <

82
13+23 4334, . 4+p8 ={w} 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;

(@) all vowels do not occur together. 2+2=4

MATHEMATICS *RiioR SIX{IR M el @t 4329 57
R e Fa1 Fftce—

(i) SIBRER TR s an@;»
(i) ORI G| IS |

(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, (i) yellow, (iii) blue,

(iv) either red or blue. ' 1+1+1+1=4

G (TS A1 9 I Forpq OIS 4 49 381, 3 4 ey &% 2

A T3 | FIFRA R AE AP qrpeqerq | RFSIC
G FHE AR O[T @R A | IR Aoy w1 7o T
(i) 31, (i) TR, (i) Nem, (iv) I8 A e =7 |
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(10 )
H It
|x]+1, x<O
flx)=¢ 0 , x=0
|x|-1, x>0.
then for what value(s) of a does lim f(x) exist? 4
x—=a
iG]

|x]+1, x<O
fx)= 0O , x=0
|x|]-1, x>0

a3 & I73 IR lim f(x)Be =2

5. Find the general solution of the following equation : 5
o NRPIICO ST T S

cos3x+cosx—-cos2x=0

OR / &A1
_3 3n . X
If tanx = ok <x< > then find the value of sinZ= | ¢og X
2’ Ty
x
tan=. )
2 “ 2+2+1=5

_3 3n . X x
Ifi tanx =, m<x< T W, (% sm—z—, COSE’ tang—q- ™

(11)

6. Solve the following system of inequalities graphically : 5
S SPINFI AN (ARSI ST 4

3x+2y<12
xz21
y=22

OR / 9%

Solve the following system of inequalities graphically : 5
T PR AN ARSI T 7
x+2y<8
2x+y<8
x20
y20 .

7. Find the derivatives of the following functions w.r.t. x :

2+3=5
X T FARATH CoY FoCIRS SRS Sy
1
(@) 2
(b) sin? x
OR / 9331
Find the derivative of f (x)= x + i from the first principle. 5
ﬁwﬁmwf(x)=x+%www%ﬁem !
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( 12 )

8. Find the mean and variance for the following data :
22+2Ye=5

To YR NI VG F 2R SR

x; 1929397 |98 102|104/ 100
fil3]l2]3|2]|6]|3]3

OR / w<@r

The mean and variance of seven observations are 8 and 16 l
respectively. If five of the observations are 2,4, 10, 12 and
14, then find the remaining two observations. 5

Sl THIT TG AF 29 T 8 TF 16. FRT <551 R’z
2,4, 10, 12 9% 14 Tt 9! {1 /w9 T4 Sfeve |

% %
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