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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

Q. No. 1 carries 1 markea'chl o :  1x10 = 10
Q. No. 2 carries 2 mafks ea'c'h-@f' S 2x10 = 20
Q. Nos. 3-12 carry 3 marks each . 3x10 = 30
Q.Nos. 13-15 carry 4 marks each @ 4x3 = 12
Q. Nos. 16 and 17 carry 5 marks each : 5x2 = 10
Q. Nos. 18-20 carry 6 marks each : 6x3 = 18

Total = 100
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Answer the following questions : 1x10=10

'WWW%‘H:

(a) How many elements does P(A) have, if A={QJ}?

M A= {D} =, P(A) I Timws Az e 2

B) 18] +1 y-2]=(4 1) find the values of x and
. 3- ’y—— ,g, ln. € values 01 X an y.

?lﬁ(x—+1, y-§)=(4, %),waasyamﬁ#ﬂw'

(c) Convert 40°20 into radian measure.

40°20’ 3 ST Moite @ |

3
(d) Express the complex number (% + Si) in the form

a+ib.

\ |
(él-+3i) w51 SRR @ + ib RS 2P 347 |

(e) Find the multiplicative inverse of

i3 BT ReRe Sferean |




(

(9)

(h)

)

0)

2. (a)
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(3)

Write the first three terms of the sequence

anp = n;3, neN

n-3

,neNWﬁm%ﬁﬁmml

ap =

What is the slope of a line parallel to X—axis?

X-wrq A (RN sgerel = ?

Find the xand Yy intercepts of the line 3x-4y+10=0.

3x — 4y +10 = 0 RICFR X =¥ y cae e 0

Write the equation of the circle with centre (-2, 3) and
radius 4. ,

@5 (-2, 3)w4amzfﬁﬁ§qm%m§\wﬁm

How many middle terms are there in the binomial
expansion of (a+ p* for some n?

naﬁ@mﬂmmﬂmb)"faﬂwﬁmﬁﬁﬂﬂﬁwm
¥ 2 4

Write the following intervals in set-builder form : 2

B Al SIS oy oS fordl :
i 3 oyulL, 2]
@) 16, 12)
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(b) Find the domain and range of the real functi
defined by f (x)=|x-1]. on

Fx)=|x-1] 3 =@ k&[T AW T [ I Wfwcwg o <R
Sferean |

(c) Prove that

AT I T

sin3x=3sinx—4sin3 X

(d) 1If z; =2 -1i, z5 =-2+1, then find Re (__zizz )
Z

Mz =2-i, 2, =-2+i 7, mRe(%z—%)%ﬁwu
1

(e) Solve 30x <200, when x is an integer.

T 39 30x < 200, @RS x Bl LY TR |

() How many three-digit numbers can be formed by using
the digits 1 to 9, if no digit is repeated?

QI S AR IRAF 19 7/ 9 (o SRIID! I|zR wR
ot FoR-wrea e sfow 7 =R 2

( a+bp"*
g) If T, T is the AM between a and b, then find the
a

value of n.

a +b"

T, ] ?', nd W Sfeneat |

aF b I WL Ty




(5)
(/) Find the 20th and nth term of the GP g, %, g, 2

, g,---@zmm 29SO 20 O WF n o A% Sfereqy |

Al

S
2

)

() Find the equation of the ellipse with major axis along
the X-axis and passing through the points (4, 3) and

(_17 4)° ‘ ‘ 2
W owF X-we 1 qF (4, 3) W (-1, 4) R @m
ToRgaChy AN g 3 |

. -11 ‘

() How many terms of the AP -6, - 5,--- are needed
to give the sum -25? 2
-6, %1- — 5, e AR RFAO! oM TS —25 T'7?

3. Find the union and intersection of each of the following
pairs of sets : 3

Toq ASCIR N2 et o ey SfoneAT ¢

(a) A= {x|x is a natural number and multiple of 3}

B = {x|x is a natural number less than 6}

A= {x|x <V Frefds e wre 39 Bfes)
B = {x| x 9% 6 9O AT FreIRT LM}

(b)) C=1{1,2,3}, D=0
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4. Let A={1,2,3,4,5,6, 8,9,10}. Let R be the relation on A
defined by R={(a, b): a, b€ A; bis exactly divisible by a}.

WTAA={1,2,3,4,5,6,8,9,10}. A © T R OF AR GG
fim wcg R={(a, b): a, be A; b, a @ Ty~ Rewg}
() Find the domain of R.
R 7 wificwa S |
(b) Find the range of R.

R 3 +f] Sferean |

5. Find the value of :
A Bferear ¢
(@) sin75°:

(b) tanl5°

6. Find the modulus and argument of the complex number
1+2i ~

1-3i

i+ zz wiber FRACBR WA SF CIINRT Sferea |
-9l

7. Solve the inequality
X (5x-2) (7x-3)
2 3 5

and show the graph of the solution on _the number line.

x._(5x-2) (7x-3) )
PRl E— SR ST F S RTINS ey

(TS |
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10.

11.

12.

13.
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(7))

. Prove that

NI I 3

n
Z 37' ncr =4n
r=0

Using binomial theorem, evaluate (99)5 .
faem Tt seEe (99)°7 ¥ Sfrea |

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

hyperbola
2

1

¥ _
9

SE

y__x_=1om§mmf%wwm@, STl IF Ao
e ety 0

Usmg section formula, prove that the three points
(-4, 6, 10), (2, 4, 6) and (14,.0, —2) are collinear.
m\ﬁaaaWﬁaﬁmqwm(—4 6, 10), (2, 4, 6)W
(14, 0, —2) R b1 qraeaDm |

Find the angle between the lines «/— 3x+y=1 and
x ++/3; 3y=1

fx+y=1Wx+J§y=1@nnWWCWt%ﬁ\‘ml

In a school, there are 20 teachers who teach Mathematics
or Physics. Of these, 12 teach Mathematics and 4 teach
both Physics and Mathematics. How many teach Physics?
Draw the Venn diagram.

@3 =FoTd 20 & Fcs e 31 mRER P 1w 12 e s
e =1 4 T 9 e omefReEe D Fer | R e smedRes
e 2 cew foq = |
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14. For n 21, prove that

!ttt i1 _n
1.2 2.3 3.4 4.5 nin+l) n+1

by using the principle of mathematical induction. 4

NI SCIZ-TGT TS el n > 19 X, 2o 77 @

1 1 1 1 1 n
+ + + +eot =
1.2 2.3 3.4 4.5 nn+l n+1

15. Find the values of k for which the [ipe
(k-3)x-(@4-kA)y+k®>-Tk+6=0 is—

k 3 1 Sfanea, 3 (k- 3)x— (4~ k?)y +k? -~ 7k +6 = 0 crarom—
(a) parallel to X-axis;
X-97%9 9 2,
(b) passing through the origin. .

o1 R e T |

16. A group consists of 4 girls and 7 boys. In how many ways
can a team of 5 members be selected, if the team hag_

4 & A IE 7 O I A RN 5 W T B RA 7zt ey
3f4q *1R, 3ficz were—

(a) at least one boy and one girl;
ARFAE & 7' E GG R A

(b) at least 3 girls? 2%a+2%=5
feFe 3 gl (A ACE 2
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(9)

OR / 7=z

Determine the number of 5-card combinations out of .a
deck of 52 cards, if each selection of 5 cards has exactly

one king. 5
2ifSTh! RS T 937 & B 4T OIS AFNF 52 47 OB *iq1
5 I OIS I 43¢ IRfA FRI AR, Fefs w411
17. Calculate the mean deviation about mean for the following
data : 5
oS il O AR TR <191 1% Rpife A 4
Marks obtained | 10-20 | 20-30 | 30-40 | 40-50 [ 50-60 | 60-70 | 70-80
ANE T
No. of students 3 8 14 3 2
RIS R34
OR / 7t
Calculate the mean deviation about median for the
following data : S
woTS Ry R A NN <A1 1% Rppfe fefy
Class 0-10 | 10-20 | 20-30 | 3040 | 40-50 | 50-60
%kl
Frequency 6 7 15 16 4 2
13531991
18. Prove that
a9 @
X 9x . . Sx
cos2x cos= —cos3x cos— =sinSx sin— 6
2 2 2
[ Contd.
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19.

(10 )

OR / 7%

Prove that
AN M T

cos4x+ cos3x + cos2x

sin4x + sin3x + sin2x = cot3x 6
Find the limits : 3+3=6
A Sferea
3
(@) 1im X —1
x—1 x6 —1
5
(b) lim (x+1)° -1
x—0 X
OR / 731
Find the derivatives of the following functiong .
: 3+3=6
GO FEANCIT SIS eIl
(a) tanx
(b) x3(5+3x)
20. (a) Define random experiment. An experjp,
recording boy-girl composition of f ?lrilt Consisty of
children. What is the sample space i we oS Wi 0
in knowing whether it is a boy o gir] | are INteresteq
births? N order of their
Wmﬁmmlﬁwwﬁwﬁm 1+2=3
ﬁmwaﬁﬁmma’a.wm W%cm@a&m
ot wifwg REfRee = R_rwicsr PR
e T 5 ?’39 AR RIS
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(11 )

(b) A die is thrown. The events A, Band C are as follows :
A : getting a number less than 7
B : getting a number greater than 7
C : getting a number not less than 3
Find AU B, AnB and C". 3

@1 “rresf wfenear 2'a | f3G1 W6 A, BWIF C T e fuan 4:¢e
TEI LA :

A ;7 T AF WA AG |
"B : 7 93 ©l63 WA A W
C : 3 OF 7F T2q, G WY A ]

Sferest AUB, ANB = C’.

* % *
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