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MATHEMATICS

Full Marks : 100
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The figures in the margin indicate full marks for the questions

ALLOTMENT OF MARKS
Q. No. 1 carries I 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 each : 5x4 = 20
Total = 100
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(2)

1. Answer the following questions : 1x10=10
T PR 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?

W@ ¥ A={x| FOLLOW *™R x b1 3(}, B={y| WOLF
¥ Yy 951 3 ). A= B A2

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

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

cos x = 0 3 YR S e

(d) Express (92°%? in a +ib form.

(1)2°%2 3 q + ib TS &I A1 |

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

n % 3@ p B W GIEOR T AP ADBRAR R T AGREAR
33 031 3 @ P ReopR =y B

(f) For what values of x are the numbers - g, X, - 7 in GP?

x 3 ¥ T T —%, X, -%mm BTER eSS HIg 2
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(3)

(g) Fill in the blank :
NI AT

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

"Co+"Cr+ -t hC AYRTA

(h) Define ellipse.
Toiga igw fon |

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

(h, k) CFERPR 1% r iy g9 2R SRR o |

() 1f Ais an event such that P (A)= 1—16, then find P (not A).

A R el e P(A):i%q’za A T AR SRR wefie
P (A 5=3) {9 2

2. Answer the following questions :

o] 2 Teq fomn

2x10=20

(a) Write the domain and

flx)=]x-1].
f(x)=|x — 1| To=0R Wivrsa 9= R B

range of the function

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

oo :
(c) Prove by using Venn diagr

o fiar S o
(i) A=(AnB)U(A-B)
(i) Au(B-A)=AVB

(d) Let A={l, 2, {3, 45 Which of the following
statements are incorrect and why?

Q@A A=(], 2, {3, 4 S} TN FNER e wrow e 92

i) B,49cA
(W) {1,2,5}e A
(i) b A
(iv)bc A

1+1

m
(e) 1If (——) =1, then find the least positive integral value
1-1

of m.

1+1

m
ﬂﬁ(l——) =17, (C® m I 7y MR S T SRHea |
-1

10
() Write the 4th term in the expansion of (g +9y) .

(§+9y)maﬁqﬁwgefmﬁm |

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

MISSISSIPPI *thr ity Remiaaa fooes eI Rerere |
SIRGT wrretest ez
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(5)

(h) A man starts repaying a loan with first instalment as
¥ 1,000. If he increases the instalment by S every

month, what amount will he pay in the 30th
instalment?

1o RS 1,000 S g B A TR R RO IR
8 IR | 3t (58 2 Wiz RpfEs w1 AR 5 Bene 3 I,
SR’ T3 30 Rf¥s (wé famm G ofdeny 3RI?

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

(h, 0), (a, b) SF (0, k) Rea2l GFEA T (YSA A

Z+2=1
h k

o e g AY
Find —=, wh

0) S ere
dy Tfreq, T’
dx

i x> -COS X
sin x

3. Answer the following questions (any ten) :

ToR ordadd Te] o (R e wedy)

3%x10=30

(a) Draw the graph of the function f, where
f TR ETY I I T
l1-x, x<0

f(x)=51+x, x>0
1 , x=0
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(6)

(b) Give one example each of empty set, finite set and
ive

infinite set.
s e, sm A wF SN AR e G@hite T
o o

(c) Prove that

o 9 A

in X = 4sj X 3x
sin3x +sin2x —SMX = 4smxcosicos_

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

e R 10 TR e & gz 2

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

n
tan2x = —cot(x + —37) TR A e

(e) Find the modulus and argument of the complex

number —1—
1+1

1
= wioe SRYOA [T & @FNF Shean |

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

1,2,0,2, 4, 2 S3%H I7zR 3R 1000009F Sieq R
R o IR #1fR 2
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(7))

(9) Show that the middle term in the expansion of (1 + x)*"
135..... @n-1),,
n!

x" where n is a positive integer.

is ’
n AR TS A B cryaa @ (1+ %) RS 79 o 7'
135. .... @n-1,n n

n! ’

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

(3+2v2): (3-2V2)

T AT TS M Wo gz WA 6 BT 1 (FYSA T RN
TR S (3+2V2): 3-243)

() () 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
X-30% TF AfSm w (-2, - 3) Rra - sftgas i@
Tfeiean | HRTETR TR 3 @ Rehn

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

9y? - 4x? = 36 *ARTA A WF Ao N ey 41 |

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

A(2a, 2,6), B(-4,3b, -10) S* C(8, 14, 2¢c) Tnffawiaig
fig® ABCa sata® 1 % 2% a, b W% 3 7= Ry 1

/136 [ Contd.



( 8)

(k) Show that the follow.ing statement is true by the
method of contraposmve :
p . If x is an inte&s” and x2 is even, then x is
also even.

ﬁ%wqﬁ@ﬂ@@wﬁmmm:
P:nﬁxaﬁuﬂ@ﬂwﬂﬂﬁxzﬂm,mxeqm

Zl + 25 +1
z;—2z9 +1

M Iif z,=2-1, 22 _1+1, then find

zy+2p +1
zy—zp +1

Tferedi |

ﬁzl=2“i,22=1+i!m

4. Answer the following questions (any five) - 4x5=20
so 2pERR Taa T (R @ site51) :

(a) (i) Show that An B=AnC need not imply B=C. 1
msmmAmB=Ant=CWﬂ1

(ii) 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 I, 11 read
both Hand T, 8 read both Tand I, 3 read all the
three newspapers. Find the number of people who
read exactly one newspaper. 3

60mmaﬁﬂWMﬂ’amzsmmHaﬁﬁ
3 *e, 26 A T AR FFS AT, 6 A I AR IS
ozs, O WA H S [ =g, 11 51 H =1 T %a== *Ite,
8 & T ¥ Imm,3mﬁaﬁ8ﬁﬂﬁﬁm°@l
T 99 ITFS 61 WEd SRl TSt |
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(9)

(b) Solve the following system of inequalities graphically : 4
Toe frm SR AR sz smem e

X+y<10
X+y=21
X-y<0
x20, y20

(c) () Find the limits (if exist) :

2
v Tfeear (3f )
lim tan2x
n T
X—— X — —
2 2
(i) 1f the function f (x) satisfies lim &2);2 =7, then
x-1 x“ -1
evaluate lim f(x). 2
x—1
M f(X) TFOR lim L2 - TR 5, (303
x—1 x2 -1
lim f(x)3 99 Tfereq |

x—1

(d) Two students Anil and Ashim appeared in an
examination. The probability that Anil will qualify the
examination is 0-05 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,;

(i) at least one of them will not qualify the
examination. 3+1=4
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(e)

5. (a)
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(10 )

e e G AN YO B GGl o@Amne wa@d 5 sfieg
“Aupe BE cora NI 9 0.05 w4 wFHig TAA (carai

wildel 010, yome ARG SRS orqq gfeer 2w 002,
Sfuilde (e pay M-

(i) <@ s S S Y SR 12
(i) o foeae A FCI8 G Rupe TR 2y 1

If 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—

(i) the digits are repeated;

() the repetition of the digits is not allowed?

(1) SR ATA ACA IR 7

(i) SFIR A0 I IR TR = 9

Find the sum up to n terms of the series

S+11+19+294+4714 ...
S+11+19+29+41+ .. R BR Sy “MLE QsrTe Tiye |

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

ACF TR O BRel B g9 @ ws 60° WF 750 1T B A |
TS TR I TSI Srpeirs ‘S |



(11 )

b) Fj :
(b) Ind the degree measure corresponding to the radian
measure 4, (Use 1 = 22) 2
7

4mﬂ“‘°ﬁwﬁﬂ@mtﬁwn(ﬂ=ggﬁf&‘“ﬁ’“)

6. Prove that 27" 4+ 35" _ 5 is divisible by 24 for all n=N. 5

AW T @ T neNaawg 27" +35" -5, 24 @ RemE

Or / 5gqr

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

1 1 1 1 n
__+_._-|-—.__+ vas =
14 47 710 Bn-2)3n+1) 3n+l

N ne N IR 48w A vgw saEs o T @
1 1 1 1 n

-..+ et
14 47 710 Bn-2)@n+1) 3n+1

7. (a) If p and g are the lengths of perpendiculars from
the origin to the lines xcosf-ysin®=kcos26 and
xsecH + ycosecB =k respectively, then prove that
p? +4q% = k2. 3

b R A xcos®-ysinB =kcos20  H®
xsecH + ycosec =k @Y TEA 7T {9 p AF g L& oW
@A p? +4q° = k2.
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(12)

quantiﬁer in the following statement ang

. the
(b) 1dentify n of the statement :

write the negatio
There exists 2 number which is equal to its square.

o BRscor R TS I W ST e foret :
o e e P! 7 3T

2

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

wors fog Qe ReE A0 T, PR W erfas Rpfe Ao =4

)
g;ss 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100
Frequency | 7 12 15 8 3 2 |
IR N

Or / g1

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

fAiare 100 s It TR eI M7 TR om@1 o1 Rpfe e

;;ie 16-20|21-2526-3031-35|36-40 | 4145 | 46-50 | 51-55
N
umber| ¢ 6 | 12 | 14 | 26 | 12 | 16 | 9 |
ST




