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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 I mark each ; %10 = 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 each : 5x4 = 20

Total = 100
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(2)

1. Answer the following questions : 1x10=10
o 2PAd TR

(a) Let A={x|x is a letter in the word FOLLOW },
B={y|y is a letter in the word WOLF}. Is A=B?

A ¥A A={x| FOLLOW " x @b 39}, B ={y| WOLF
*A Yy G513} A= BT

(b) If A={0¢}, write P(A).
T A={¢} =, P(A)

(c) Write the general solution of cosx =0.

cos x = 03 YR TNy o |

(d) Express (®2°?? in a +ib form.

(12°22 3 a + ib 9 2™ I |

(¢) What is the number of permutations of n objects
with p objects of same kind and rest all different?

n B W p B | GREOR TF AR ABRER o7 27 WHRER
33 (71 I *@1 o ReprR H= ¥ 2

(f) For what values of x are the numbers — g», X, — L in GP?

2
x 3 T R I ik _%w\m BTG 25T SR ?
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(3)

(g) Fill in the blank :
e a2 MR

The value of "Cy +"C, + - +"Cy i8

"Co+"Ci+ -+ "CATHEA .
(h) Define ellipse.

Toigaq e iy |

() Write the standard equation of a circle with centre
(h, k) and radius r.

(h, k) CPEihR w1 r qypndym a9 i HRFIR! B |

(i) 1f Ais an event such that P(4)= 1l0’ then find P (not A).

A TR e Wi P(A):%Q"@l A T8 R Rl e
P (A 7=) M 2

2. Answer the following questions : 2x10=20
T PAIeE e i

(¢) Write the domain and range of the function

fl0)=1x-1
f)=|x=1| F0R STHe S 251 fora |

(b) If A={1, -1}, then find Ax Ax A.
MW A={1, -1} W, Ax Ax A'Cfeq |
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(4)

agram :
(c) Prove by using Venn diagr

o o sr® ol I -
() A=(AnB)U(A-B)
(i) Au(B-A)=AYB
(d) Let A={1,2 {345} Which of the following

statements are incorrect and why?

@Pa A={l, 2, {3, 4 O} TN FWER T T w42

() (3, 4cA
(i) {1, 2, 5} e A
(ii)) ¢ € A
(iv) oc A

S\ M
(e) If (lﬂ] =1, then find the least positive integral value

1-1

of m.

1+1

m
=1

10
() Write the 4th term in the expansion of [§+9y] ;
% 10
(§+9y] 1 R g 11 o

(9) In how many of the distinct permutations of the letters
in MISSISSIPPI do the four I's not come together?

MISSISSIPPI *+5R Rfey Reipiq Roets e Repre |
SIRB! Wit R 2
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(S)

(h) A man starts repaying a loan with first instalment as
¥ 1,000. If he increases the insta]mcnt.by 5 every
month, what amount will he pay in the 30th

instalment?

el HRCHT 1,ooomm¢ﬁmmmﬁﬁmu¢ﬁw
W8 I | MR (96 2 qrz Afpfye 1 ARNT 5 TIE I A,
TR T 30 Rf¥S (w6 R Bar ooy T2

(i) 1f three points (h, 0), (a, b) and (0, k) lie on a line, then
show that % + LI 1.

(h, 0), (a, b) WF (0, k) Rrqrazd GCFEAN T (YA (T

E+E =1.
h k

() Find @, where
dx
% Tfereql, I’
_ x> —cos x

sin x

3. Answer the following questions (any ten) : 3x10=30
g 2PART Ted i (R e wehy)

(a) Draw the graph of the function f, where
fFEOR (T T 9T’
1-x, x<0

f(x)=41+x, x>0
1 , =0
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(6)

(b) Gi - example each of empty set, finite set and
ive 0

infinite set.
T sezfs T SN kA orereE @it T
famn

(c) Prove that

o A A

i =4sj X 3x
sin3x +sin2x —SNX = 431nxCOS§cos—

(d) (i) What do you mean by principal solutions of a
trigonometric equation? )

facpefi®r SRR T30 W fereet & e 2

(i) Find the general solution of tan2x = —cot(x+%} 2

T
tan2x = —cot(x + -g) QYRY TN Tfeyeq |

(e) Find the modulus and argument of the complex

number -1—
1+1

1
——1+.W$WWHWWC¢WWW@|
1

() How many numbers greater than 100000 can be
formed by the digits 1, 2, 0, 2, 4, 2?

1, 2,0, 2, 4, 2 533 7724 TR 10000097 ©ied el
TRyl 915 I R 2
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(7)

(9) Show that the middle term in the expansion of (1 + x)*"

s 135..... E2n—1)2nxn’ where n is a positive integer.
n!

n WIS TYS N3 e Cq:ism@(]-f-x)znaﬁ'ﬁﬁﬂﬂﬂi WOl 2'3
135. .... 2n _1’2":("_
n!

(h) The sum of two numbers is 6 times their geometric
mean. Show that the numbers are in the ratio

B+2v2): (3-22)

TO1 SR CTSTF e 5oy gz MR 6 @B 1 (FYSA T A
WWB*'?\@):(S—Q\/E}

() () Find the equation of the parabola which is
symmetric about X-axis and passes through the
point (-2, -3). The vertex of the parabola is the
origin. 2
X5 TS o Sm e (-2, - 3) R @mn sfigas 5Wead
Gﬁiwrﬂﬁmﬁwi’awmt

(i) Find the coordinates of the foci and the length of
the latus rectum of the hyperbola 9y? - 4x2 = 36. 1

9y? - 4x? = 36 *ARE S WF AT WY Fefy 341 |

() 1f the origin is the centroid of the triangle ABC with
vertices A(2a, 2,6), B(-4,3b, -10) and C(8, 14, 20¢),
then find the values of a, b and c.

A(2a, 2,6), B(-4,3b, -10) S* C(8, 14, 2¢) Tfawafd
fig® ABCY 533= 15 R% 20 a, b I% ¢ 3 7= Ay 31|
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(8)

(k) Show that the follo?v'iﬂg statement is true by the
method of contraposxtlvc :
ger and x? is even, then x is

P: Ifxisanirlte
also even.

ﬁmww@mﬂwﬂmﬁmmm;

P:ﬂﬁxtﬂmw@*’mw x2 74, (508 x ¢ JW |

zZ)+2zy+1
=01 2y =1+t then find | =L
(1) fz=2-1,2 2 -2 +1
, z +
2y =2 i, g =1+ OB 12 ot
z) -2 +1

4. Answer the following questions (any five) : 4x5=20
oo 2prard e (R e o0) :
(a) (i) Show that AnB=ANC need not imply B=C. 1

Cﬁ‘-’iﬁ’m@AnB=AnC@B=CWI

(i) In a survey of 60 people, it was found that 25
people read newspaper H, 26 read newspaper T,
26 read newspaper I, 9 read both H and [ 11 read
both Hand T, 8 read both Tand [, 3 read all the
three newspapers. Find the number of people who

read exactly oné newspaper.

60 T TR B S ¢ A @ 25 & TR H el
= °its, 26 A T Ao I “NE, 06 T [ AR IS
o, 9 & H oIF TF0RA “ITe, 11 s Ho® T e 7,
8 A T oF I [ARA I, 3 oA fofied el IO “Mw |
A 3 FRFS fE TR e TSt |
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(9)

(b) Solve the following system of inequalities graphically : 4
woTs Tl SPIR 2ANACH! oRpsicg e Tt

X+y<10
X+yz21

X-y<0
x20, y20

(c) (i Find the limits (if exist) :
S Oferear (7f% wie)

(i) If the function f(x) satisfies lim 5
x-1 x“ =1

A =1, then

evaluate lim f(x). 2
x—1

W f(x) TAOIE 1imﬂ’;—]‘—12—=n TN &, ©E
x>l x2 -
lim f(x)3 W feeq |

x—1

(d) Two students Anil and Ashim appeared in an
examination. The probability that Anil will qualify the
examination is 005 and that Ashim will qualify the
examination is 0-10. The probability that both will

qualify the examination is 0-:02. Find the probability
that—

() both Anil and Ashim will not qualify the
examination;

(W) at least one of them will not qualify the
examination. 3+1=4
/136 | Contd.



(10 )

e W ose A YOl WA aby oAmRe ea@d oo e
sfflpre BB corad MBI T 0.05 g v 3R coram
swidel 010, yoeed ARG SRS oa@ vmfae 2w 000,
Neldw| {Aefy pay WCw—

(i) “@Amwe e @ SR IS SR o

(if) e fowas S TS Q8RR SRl aroy |

(e) 1f the 4-digit numbers greater than 5000 are randomly
formed from the digits 0, 1, 3,5 and 7, what is the

probability of forming a number divisible by 5, when—

() the digits are repeated:

(ij) the repetition of the digits is not allowed?

4
0, 1, 3, 5 F 7 WIIR W[ 3R 5000ets wed A @I
R 4 I AN W TR 5 @ Ry e B @AE
e e wficz—
(i) SRR A0 A IR 2,
(it) SRITIR A A T2 iR =9

(f) Find the sum up to n terms of the series
9+11+19+429 4414 ... 4

S+11+19429+41+ . DR riwy et ores Syed |

S. (@) If in two circles, arcs of the same length subtend
angles 60° and 75° at the centre, then find the ratio of
their radii. 3

9 O R 7 89 s 60° WF 750 (T Beom 7 |
T8 O T T Spirs S |
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(11 )
(b)

Find the degree measure corresponding to the radian
measure 4, (Use 7 = _2_?_) 2
7

4“‘%“‘“memmmem(n=%wﬁm

6. Prove that 971 +35" -5 is divisible by 24 for all neN. 5

TN QA n e Nz 27" 435" - 5, 24 @ Freren |

Or / 5@

Using the principle of mathematical induction for all ne N,
prove that

_}_+_1_+ 1 1 n

_+ —~
14 47 710 " @Bn-2@n+]) 3n+l

T ne NS I 8w Sar wg s o4 79 @

1 1 | i n
—+—+ + o

7100 T Bn-2)Bn+] 3n+l

14 47 710

7. (@) If p and g are the lengths of perpendiculars from
the origin to the lines xcosB-ysin® =kcos26 and

xsecB + ycosech =k respectively, then prove that
p* +4q% = k2.

W™ R M xcosB-ysinB=kcos20 U@

xsec + ycosech =k (31 A 77 TG p AF g T AT
¥ @ p? +4q% = k2.
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(12 )

antifier in the following statement and

: u
(b) Identify the 4 n of the statement : 2

write the negatio
There exists & number which is equal to its square.

wora Sfh e B T S WS g foran

o1 e BT °F 35 |

«qoT 3R

8. Calculate the mean, variance and standard deviation for
the following frequency distribution : 5

wor Ty qracqre] ReTEwd A3 T, 2P wre e Rpfe e

_
Class 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100
] ]
Frequency 3 7 12 15 8 3 2
SISSIS R

Or / %31

Calculate the mean deviation about median age for the age
distribution of 100 persons given below :

RS 100 s{R I TR ROTR I TYR <[ o5 Rpfs Sfersa :

age 16-20|21-25|26-30|31-35|36-40|41-45 | 46-50 | 51-55
7

Number| 6 12 | 14 | 26 | 12 | 16 9
T

* ok
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