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Time: 20 Minutes

the answer-book. C |
will result in zero mark in that question.

A fraction in which the degree of the numerator is

% less than the degree of the denominator is called ----:
(a) An equation (b) An improper fraction
(c) An identity (d) A proper fraction v
2- A circle has only one ----:
(a) Secant (b) Chord
(c) Diameter (d) Centre v
3. 1 p 1 :
1+sin® 1-sinf’
(@) 2sec?6 v (b) 2 cos? 6
(c) sec? 6 (d) cos 6
4- How many common tangents can be drawn for two
touching circles:
(a) 1 (b) 2
(c) 3V (d) 4
9- The number of methods to solve a quadratic
equation is:
(a) 1 (b) 2
(c) 3V (d) 4
6- Power set of an empty set is:
(@) ¢ (b) {a}
(©) {9, {a}} (d) {6} vV
[ The symbol for a triangle is denoted by:
(@) £ (b) AV

(c) L (d) ©
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8- In aratioa:b, als called

(a) Relation (b) Antecedent v

(c) Consequent (d) Proportion
9- The length of a chord and the radial segment of a

circle are congruent, then the central angle made by
the chord will be ~---:

(a) 30° (b) 45°
(c) 60° Vv (d) 75°
10- If A and B are disjoint sets, then A U B is equal to:
(a) A (b) B
(c) ¢ (d) BUA 1/
11- Two square roots of unity are:
(a) 1, -1 vV (b) 1, ®
(c) 1, o d) o, ®?
12-  The third proportional of x? and y? is:
2
(@) %3 (b) X2y
2
(c) 5 4 (d) yxj
13- A histogram is a set of adjacent:
(a) Squares (b) Rectangles v
(c) Circles (d) Triangles
14- Sum of cube roots of unity is:
(a) 0V (b) 1
(c) -1 (d) 3
15- ? radians =:
(@) 115° (b) 135°

(c) 150° (d) 30°
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(Part I) o
5lons 12
2. Write short al‘llwm'l to any_f!x (6) que e
| Sefine reclp! “equation. '
(I) Define roclprocnl q Ao s

LD An equation 18 said to be a recuprm‘a1l

-omains unchanged, W

hen X I8 replaced by y -

(i)  Solve by factorization: 5x? = 15X
LD Given: 5x2 = 10X
5x2 — 15x = 0
5x(x ~ 3) =0
gxm0 : ' X=380
x=0 X =3

So. the solution set = {0, 3}.
(i)  Find discriminant of the qua

4x? -Tx-2=0

[ Here: a=4,b=-7,c=—2
Discriminant = b — 4ac
= (-7)2 - 4(4)(-2)
=49 + 32
= 81
(iv) Evaluate: (9 + 40 + 40?)°

LD Given: (9 +40 + 4?)°
=[9 + 4(w + 0?)°

dratic equation:

(v) Write the quadratic equation having roots 4, 9.

YD As 4 and 9
are the roots of the requi i
equation, so equired quadratic
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Sum of roots: S=4+9=13

Product of roots: P=4(9) =36

General quadratic equation, having roots, is

-SX+P=0 (i)

By putting the values in (i), we get the required

quadratic equation, as:
X4 -13x+36=0

(vi)  Using synthetic division, divide p(x) = x* - x* + 15 by

X9,

Ansg (x4—x2+15)-:.-(x+1)
As x+1=x-(-1),
S0, a=-1

Now, write the coefficients of dividend in a row and

a = -1 on the left side.
1 Oiitr st 010

0B B b OO e T el TR

~1 0510
Quotient=Q(x)=x3-x?+0.x+0
Q(x) = x3 = x?
and Remainder = 15
(vii) If 3(4x — Sy) = 2x — 7y, find the ratio x : y.

Ansg 3(4x — 5y) = 2x — 7y
12x — 18y =2x - 7y
12x — 2x = -7y + 10y

10x = 8y
6 10
y 10
X as A
VST

By converting the above fraction into ratio, we get
X:y=4:95
(viii) Find the fourth proportional to: 8,7, 6.

XD | et x be the fourth proportional, then
5 g e 2 S TR
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‘ : Product of means -

_"‘mdm 4+ of extremes =

B(x) = 7(6)
47
Hel®

Hence. Fourth Proportional:

(ix) Define joint variation.

XD A combination of direct and inverse variations of one |
or more than one variables forms joint variation.

e R b b B s st i i B oot RS R
3. Write short answers to any SIX (6) questions: 12
(i) Define fraction.

LD A fraction is an indicated quotient of two numbers or |

algebraic expressions.
(if) Define De-Morgan’'s laws.

LD For any two sets A and B, De-Morgan’s laws are:
1. (AuB) =A'NB’
2. (AnB) =A'UB’ |
(iii) IA={1,3,57,9 andB={1,4,7, 10}, then find (A - B).
LD A-B={1,3,57,9-{1,4,7, 10}
= {3, 5, 9}
(iv) IfA={a, b}andB ={c, d}, then find AxB and B x A
D Given, A ={a, b} and B = {c, d}
A x B = {a, b} x {c, d}
={(a, ¢), (a, d), (b, ¢), (b, d)}
B xA={c,d}x{a, b} .
={(c, a), (c, b), (d, a), (d, b)}
(v) Find domain and the range of R = {(1, 1), (2, 3), (3, 4),
(4, 3), (5, 4)}.
LD From above function:
DomR ={1, 2, 3, 4, 5}
Range R ={1, 3, 4}
(vi)  Define arithmetic mean and give an example.

D Arithmetic Mean:
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Arithmetic Mean (or simply called Mean) is a
measure that determines a value (observation) of the
variable under study by dividing the sum of all values
(observations) of the variable by their number of

i observations. In symbols,
— . IX
X =

t

(For ungrouped data)

5|

X = Eg—- (Grouped data)

Example:
% hﬁarks of each student = 45, 60, 74, 58, 65, 63, 49

No. of values=n=7

SAEPS 30 <

X

& 45+60+74+58+65+63+49
T e e A
__414

Sy

x = 59.14 marks

(viij Find range for the weights of students: 110, 109, 84,
89, 77, 104, 74, 97, 49, 59, 103, 62.

D> Maximum value = X =110
Minimum value = X, = 49

So, Range = X_ - X,
= 110 — 49
=61

- (viii) On 5 terms test in mathematics, a student has made
marks of 82, 93, 86, 92 and 79. Find the median for
the marks.

XD By arranging the marks in ascending order, the

arranged data is:
79. 82, 86, 92, 93
Since number of observations is odd, i.e., n = 3.
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- size of 3" observation

X
x = 86 .
following data, find the harmonic mean:

i For the
gt 5 (814

Ansg

4

0.6583
= 6.0763

Write short answers to any SIX (6) questions: 12

s
% Define an angle. ,
An angle is defined as the unicn of two non-collinear

rays with some common end points. The rays are called
arms of the angle and the common end point is known as

vertex of the angle. |

- S Ix ik
- (i) Convert *Tn to degrees.

BD oo

4,574
~ 3n 180°

= 138°
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. ~tion of a given pointon a line is the foot of
the point on that line. However, the
en point P on a line AB is the point P itself.

of a moving point P in a plane

hich is always equidistant from Some fixed point O.
whic

fine secant. | |
%B ?ﬂ\e secant 1S @ straight line \thlch cuts the
- circle in two distinct points.

is the circumference O
(viij Define sector of a circle.

D> The sector of a circle is an area bounded by any two
-adii and the arc intercepted between them.
(viii) Define radius of a circle.

IGD The distance from the centre of the circle to any
point on the circle Is called radius of the circle.

(ix) Define circum circle.

[ The circle passing through the vertices of triangle
ABC is known as circum circle, its radius as circum radius

and centre as circum centre.
(Part-ll)

' NOTE: Attempt THREE (3) questions in all. But question
No. 9 is Compulsory.

Q.5.(a) Solve the equation by completing square: (4)
X +2x-1=0
LD For Answer see Paper 2015 (Group-l), Q.5(a).

(b) For what value of k, the expression k2x? + 2(k + 1)
X + 4 is perfect square. (4)

LUD Given, k32 + 2(k + 1)x + 4 ()
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L et
3 T - ' = 2(K* 1) Q" 4

s rFMi t = h? — 4ac
Discriminan - 2k + 1)2 - 4(k?)(4)

=4(k2+ 1+ 2k) — 16k*
=4k2+4+8k- 16k2
= _12k2 + 8k + 4 _
As expression (i) 1S @ perfect square (given), so the
roots must be rational and equal. Thus,
Discriminant = 0
_12k2+8k+4 =0
12k2 -8k -4 =0
12k2 — 12k + 4k -4 =0
12k(k - 1) +4(k-1)=0
(k- 1)12k + 4) =

e L=.0: ; 12k +4 =0
.= : 12k = 4

| _ 4
| k =7

- Sl

’ 23

Q.6.(a)ifa:b=c:d(a, b, c, d=0) by using k-method,

2 4 2
show that -g- = A /;2 £ gz | @)
R
<> Given, = b2 + 2 (D §

And given ratio,
L arb=.cxd
| a

a=bk ;

O aAlo
i
Q.o
-
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= o a = bk

(I1)

2 2
OR} S 10 -. a=bkandc=dk

= b2 + d2
b2k? + d2k?
i b? + d?
r kz(bz 7 d2)
7 b2 + d2
= 1 [k?
=K (111)
From II and III, we get
L.H.S = R.H.S
2802
Hence, % = Eg I 32 Proved
(b) Resolve into partial fraction: m (4)

9 s AnpageBeres © 0
(X'— 1) 22 =1 X ¥ 2~ (x+2)f
By multiplying both sides with (x — 1)(x + 2)%, we get

9
T TR (K 100 2 = g (k- )+ 2P

a2y (= )X+ 202 + gy (k= 1)+ 2
0=A(Xx+2P2+Bx-1)x+2)+C(x-1) (1)
To find the value of ‘A’; Putx — 1 =0 in (I)
x-1=0
X =1
9=A(1+2¢2+B(1-1)(1+2)+C(1-1)

Ansg
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9 = A(3)? + B(0)(3) * C(0)

9=A@©9)+0+0

9

i —
R

9

A=1 ' ol |
G To find the value of ‘c’, put (X * 2)2 =0 in (I)

(x+2)=0
x+2=0
X = —2

9=A(2+2R+B(-2-1)-2+2)+C-2-1)
g = A(3)? + B(0)(3) + C(0)
9 = A(0)? + B(-3)(0) + C(=3)
0=0+0-3C
9

Be

=
To find the value of ‘B’
0=A(x+2)P2+B(x-1)(x+2)+C(x-1)
9=A(x2+4 +4x)+ B2 +2x-x-2]+C(x-1)
9=Ax2+4A +4Ax +Bx?2+Bx-2B +Cx-C
0=Ax2+Bx2+4Ax+Bx+Cx+4A-2B-C (Il
By equating coefficients of x? on both sides, we get
O0=A+B
0=1+B
-1=B

=~

By putting the values of A, B and C in their relevant

places, it is resolved that
9 1 1 3

(X=1)X+22 x—-1_x+2 (x +2)
Q7.(a) fU={1,2 3,4, - 10}, A={1, 3, 5, 7. 9},
B =1{2,3,4,5, 8}, then prove that (B - Ay =B' U A (4)
LD | HS=B-A)
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Firstly, B-A=1{2,3,4,5,8,-{1,3,5.7,9]
= {2, 4, 8)
B-AY=U-(B-A)={1,2,3,4,..,10}-{2, 4,8
={1,3,5,6,7,9, 10}

R.H.S =B'UA
Firstly, BB=U-B={1, 2, 3.4, 510} — {2, 3, 4, 5, 8}
=41, 6, 7,9, 10}
BwA={1,6,7,9, 10 u{1,3,9, 7, 9}
=44.3.5,6,:7,9,10)
So, LHS=R.HS

(b) Find standard deviation ‘S’: (4)
9,3,8,8.9.8,9:18

Ansg

Standard Deviation:

>(x — X)?
S = \/ -

e ©
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= (15
41 +sinb 1_:_§1'-‘-—9-=4tanesece.

Q.8.(a) Prove that: -;'—:m -1 +sin 0
' 7 (GrOUp-II), Q.8.(a).
D> For Answer see Paper 201
< are at 8 cm apart. Draw two

ual circle _ ; .
(b) Z;‘::cteg ommon tangents of this pair of circles. (4)

-

Step of Construction:
(i) Draw a line segment of 8 cm length.

(i) Draw two circles of equal size on their centres O and
O:. |

(i) Take OA L OO’ and produce it towards O. Then, OA
meets the circle at C.

(iv) Take O'B L OO’ and produce it towards O'. O'B

meets the circle at D.
(v) Join A with B and C with D, and produce these both

sides.
Thus, AB and CD are the required common external

tangents.
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. Prove that two chords of a circle which are

equidistant from the centre, are congruent.

Given:

AB and CD are two equal chords of a circle with

centreat O. SRy
So that OH L AB and OK L CD.

To prove:

mOH = mOK
Construction:

Join O with A and O with C.

So that we have ZrtAs OAH and OCK.

Proof:
PR Statements | = Reasons
OH bisects chord AB OH L AB By Theorem 3

ie., MAH = % mAB (i)

Similarly OK bisects chord CD KLCD ByTheorem 3

ie. m(T(r% CD (i)

But mAB=mCD (i) | Given
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hyp OA = hyp OC Radii of the same circle
mAH = CK Already proved in (iv)
AOAH = AOCK H.S postulate

= mOH = mOK
OR

_____________————-——————_
Prove that the opposite angles of any
quadrilateral inscribed In a circle are

supplementary.
LI For Answer see Paper 2016 (Group-1), Q.9(OR).
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X—-3
x=2(x-3)
X=2x-0

2X -6 —X*=

x—6 =0

X=6

Therefore, solution set is {6}.

(b) If o and B are the roots of the equation /x* + mx +

fenr Ty
n=0, find the value of =2 + R (4)

Here, a=/,b=m,c=n

Then, a+[3=:a—=-"—lr-"-
aB=§=%
S0, |
il aat B2
o B2 = az[}?
a+B) - 2¢



