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20 1. 8
MATHEMATICS
Full Marks : 100

Time : 3 hours

The figures in the margin indicate full marks for the questions

1. (@) Is n(A-B)=n(A)-n(B)? 1

n(A-B)=n(A)-n(B)2A?

(b) Mention the period of tan2x. 1

tan2x-3 /W & 2’3 Tay F90 |

(c) Write the two complex cube roots of 1. . 1
1-5 foe Xeyel 71 o1 |
(d) If "C,="C, and x#y, then x+y=? | .

‘qﬁ"cx="cywﬁsx¢y,6\'9'@x+y=?

(e) What is the sum of the cubes of first n natural
numbers? 1

2R -1 FER TR e W R
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10
() Write the middle term in the expansion of (5 + E) : 1
a x
x q\1°
(E+}) -3 RGFST Nromeor foran |
1

() What is the inclination of the line y = x?

Y = x (QICER RS e 2

—(sec* x -t =7? .
v dx( x —tan” x) 1
() Define mean deviation. ‘ 1
1o Rpifes e i |

() What is the probability of getting 53 Sundays in a
non-leap year'-’ : 1

me «BrS 5351 IR IR i e 2

2. (a) Every resident of a city can speak Hindi or English. If
75% of the population speaks Hindi and 60% speaks
English, then what percentage can speak both the
languages? : 3

@mmaﬂ%mmﬁwﬁﬁ%wwiw@asamnﬂﬁ?smnﬁ
2R e 60 iR 2earE ol 34, mﬁw*ﬁwmﬁwﬁm
S I ?
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(b) Prove any one of the following : 3
werq R (I @Bl 2 e 91

(i) AhBcCc AuUB

(i) An(A’UB)=ANB

3. Define a relation. Write the relation |
R={(a, b):b+1=2a,a, be{l, 2, 3, .., 10}}

in roster form. 1+3

A SRR | |
R={(a, b):b+1=2a,a, be{l, 2, 3, .y 10}}

STHHCH! ORI oaocs o1 |

4. Prove that the function f:N — N so that Flx)=2x2 -1is
| one-one but not onto. ~ 4

2 @ f N> NI f(x)=2x -1 Fomes qrd) fog i@
=7

Or / 9271

Find the domain and range of the real function flx)=

X% -1 4

Fl) =~ g R a1 R i

x2 -1
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5. (a) If z; and 2z, are two complex numbers, then show that

|21+ 252 4|21 ~ 2P =2(121P 4] 2,%) 3
I 21 B z, GBI Tivel TR =, (OB (TSI T
|2y + 25 +|21 - 22 = 2(|21* +] 2o )
Or / 911

Find the complex numbers whose square is the

complex number a +2 + iV3a2 -8a-3. 3

R wfoe1 s 9o @ +2 +iV3a2 —8a -3 G KA W o
wfbel MR Fefy 4 |

(b) If x =3 +2i, then prove that

x* —4x3 +4x® +8x+39=0 3

M x =3 +2i, (org 2T I A

x4 '-4x3 +4x% +8x+39=0

6. With the help of mathematical induction, prove that the
product of three consecutive natural numbers is always a
multiple of 3. . 4

T @R TR sy @0Fd 3-3 gfdes @ ST S oS
RS oW TN e,
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7. Solve the following system of inequations and represent

the solutions graphically on the number line : 4

e SRNIHe AATRICE ST 91 S FHIGEER FRANIAS CARPIE
o 9

2(x-1)<x+5, 3(x+2)>2-x

8. (@) If ™"P,=72 and ™ "P,=6, then find the values of

m and n. 3

I MNP, =72 %F TPy =6, (S8 mAF I I ey 40|

Or / 9311

If "*2Cq: n-2p, =57:16, then prove that n=19. 3

f M2Cy: n-2p, =57:16, (B AMIFN A n =19.

(b) In how many ways can the natural numbers lying
between 10 and 1000 be formed with the digits 0, 3, 5,

7,97 3

0, 3, 5, 7, 9 SKFIWVE TRAS 10 AF 10007 Wwre NE
RG] FreRe TR A6 PRI <1f 2

Or / 921

How many 5-member committees can be formed from
8 teachers and 3 students so that a particular teacher
is always selected for each committee? 3

S e Preee Afdw I W R w8 wa free e
3 & T o« NI S-S SR o R R 2 ‘
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9. If aq, b, c are in AP and a, b, d are in GP, then prove that
a, a—-b, d-c are in GP. 4

MM a, b, c SR 2SS AF a, b, d SIS AMES AT, (ST 2
¥ A a, a-b, d- c SR 29w AP |

Or / 531
Find the sum of any one of the following : 4
s R (e @BiIR T Sferear
() 1.2.3+2.3.4+3.4.5+---+n(n+1)(n+2)
(i) 12 -22 +32 _ 42 + 52 _62 +...+10012 -~1002°

: \ | .
10. (@) Show that the coefficient of x” in the expansion of

1)" . Ln
(x+—) is - n 3
) in-n [fnn)

n
e @ (x.;.l) I Rgfew x5 7124
_ x

Ln
Ln-n) |A(n+n)

(b) If the first three consecutive terms in the expansion
of (1+xy*® are in AP, then prove that

n(2n-1)x? -4nx +1=0. 3

3 (1+x 3 Rgfen e o1 o 7 219S ACF, (o0 e
FNAN(2n-1)x% ~4nx+1=0,
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11. Prove any two of the following : 2x2=4
T R CPICA o1 2 4 ¢
(i) sin? L + sin? 3n + sin? Sn + sin? n =
4 4 4

(i) tan(45°+6)tan(135°+6)= -1

(iii) cos20°.cos40°.cos60°.cos80°= flg

12. Prove any one of the following : ' 4

etz R ie @bt 2 0

(i) sin5A=16sin® A-20sin? A+5sinA
(i) 2cos111°=[2+V(2+72)]

) . A B
(1ii) sinA—sinB+smC=4s1n—2—cos3s1ng, (A+B+C=m)

13. Solve any one of the following : 4

o] R @I @Bl Y 9
(i) tan2 @ = 3 cosec?6 -1

(ii) cosx ++/3 sinx =2

14. (a) Find the equation of a straight line in gradient form. 3

9B AR 2O SFIRI FNFICH! Fefqy vy |
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(b) If the length of the perpendicular drawn from the origin

to theline£+g=1isp, then show tha iz=—1—2-+i.
a b p° a? b?

Ww,g %=IC§WWW?Wp’{’ZF{ ST @

1 _1.1

p2 2 b2

Or / 971

Find the equation of the straight line passing through
the point (3, 2) and perpendlcular to the line
x-2y+3=0.

(3, 2) Rl x -2y +3 =0 IR T FRCER AN Qefy
1

15. Answer (a) or (b) :

(a) A (b) TR Tex

(a) Find the equation of the circle passing through the
points (0, 1), (1, 0) and (1, 1).

(0, 1), (1, 0) =% (1, 1) Repr FeBR M fef 71

(b) Deduce the standard equation of an ellipse.

TS GOR YT RIICH St |
16. Prove that the three points (-4, 6, 0), (2, 4, 6) and
(14, 0, —2) are collinear.
a9 9 A (-4, 6, 0), (2, 4, 6) wF (14, 0, -2) Ry Ry
I |
8C/11
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Or / <1

Find the coordinates of the centroid of the triangle whose
vertices are (x1, Y1, 21) (X2, Y2, 22) and (x3, y3, 23) 4

(xl’ Y1, zl)’ (x2’ .1/2’722)_\‘-’“3s (JC3, Ys, Zs)Wﬁﬁ? ii’xgﬁiiﬁlﬁ
IR BT ey a1

17. (a) Find the limits of any two of the following : 1%x2=3
AerRE R @ (o S Sfeve

V-1
1) lim ———
oy x—3 x2 -9

sin x

1) lim
() x-S T—X

1) li ——————-—
() xl—rﬁ) 1- cosbx

(iv) lim ———[12 +22 +3% +--+n?]
n—e n3

(b) Find the derivatives (any two) : 0x2=4
wipere; et w1 (R A o)
(i) e*logx

2x+i +log 2

(i) sinxsin2x
(iv) log, x +sec T R
Ex 40 l s
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18. If the truth value of p is true (T) and that of g is false {F),

then write the truth values of the following statements :
1+1+1=3

M p TfeT ST S’ WF g eI TomE R’ =, (o e
e eme & 209 feran

) porq
‘DA

(i) ‘p and q’
‘D g

(iii) Sf p, then g
T p, B q’

19. Find the probability of getting at least one 5 in a single
throw of two diee. 4

w51 Fgaafl IR eSS wfeTRerEs 451 5 (T STl Ry 4 |
Or / S3d1

For any two events A and B prove that
R I 751 961 A WF B-3 I 2N 39 &

P(AuB)=P(A)+P(B)-P(ANnB) 4
20. Calculate the standard deviation for the following
distribution : 6
s IR amfas (31 W) R s <1
Class 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 {90-100
()
Frequency 3 7 12 15 8 3 2
(I"5717°)
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Or / 5241

Determine the mean deviation about median for the following
distribution : 6
SO IBACOIN CFIS T ST S1e Rpfe ey w1 -

Marks 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60
(773) ]
& No. of Students 6 8 14 16 4 2
. (=143 >13307)
%* % %
.l
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