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ATHEMATICS

SAMPLE PAPER

ANSWER AND SOLUTIONS

PART-A

SECTION-I
11 x 13 x 15 x 17 + 17
= 17[11 x 13 x 15 + 1]

Since, the given number has more than two
factors.

1, 17 and number itself. Hence, it is a

composite number.
OR

A =b’and B = &b

LCM (A, B) = &b?

Given polynomia 4x? + 3x + 7

_ 3
oatfP= o (1)
7
af =7 (2)
Now, i 1 =0“_+B
o B o
_3
= 74 [From (1) and (2)]
4
_ =S
-7

Given equations x + 2y = 5 and 3x + ky = 15

: , a b
For unique solution — = —L
a by

1 2
_i_
3 k

k6

Thus, for k # 6, the system of equation will
have unique solution.

4.

Let one's digit of the number be x and ten's
digit by y

According to question
X+y=12

10x +y — (10y + x) = 18
9(x—y) =18

X—y=2

Thus, required equation are
X+y=12

X—y=2

Let n" term of the AxP. be O
a,=0

at(n-1)d=0

Here,a=92, d=88-92=+4
=92+n-1)(4=0

=>92=(Mn-214

=23=n-1

=>n=24

Thus, 24" term of the A.P. is 0.
OR

Here, a=~/27 =3./3,d= /48 -/27

= 4/3-3J3=13

a,=a+3d

= 3J§+3«/§=6\/§=J1f3_8

So, next termis /108

Given, equation 2x2 + kx + 3=0
Here, a=2,b=k,c=3

For equal roots
D=bk?-4ac=0
k2-—4x2x3=0
k2=4x2x3

k= +2/6
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Given equation 6x2 —x —2 =10
6x2—4x +3x-2=0
2X(Bx—-2)+1(3x—-2) =0
Bx—-2)(2x+1) =0
X—-2=00r2x+1=0

—Eor =1
x—3 x—_E
Thus, roots are E and —E
us 3 2

OR
r = 3isroot of equation krz —kr —3 =0
> k¥ -k3-3=0

= 9% -3k=3
=6k =3
= k= 1
2
CP=CQ [Length of tangents from an
external point to'acircle are equal]
CQ=11cm [+- CP=11cm]
BQ =CQ-+CB
=11-7
=4cm
BR =BQ |[Length of tangents from an

external point to a circle are equal]
BR=4cm
AP=AQ=4cm
ZPAQ = 90°
Now, OP L AP, OQ L AQ

[Line joining the centre to point of contact of
tangent is perpendicular to tangent.]

In quadrilatera OPQA
/P+/2Q+ ZA + 20 = 360°
90° + 90° + 90° + 0O = 360°
Z0 = 90°
Also, OP = 0OQ
Thus, OPAQ in a square

= Radius of circle =4 cm.

[Given]

(Radius of same circle)

10.

11.
12.

13.

14,

OR
AB || PR
ZABQ = ZBOR
ZABQ = 70°
Z00B = 180° — 90° — ZABQ = 20°
In As ADE and ABC
Z/ADE = Z/ABC
Z/AED = Z/ACB
AADE ~ AABC

AD _DE
AB BC

(Alternate /s)

[Corresponding angles]
[Corresponding angles]
[by AA]

ol w
x| N

_écm
X=3

Minimum number of points of be marked = 5
cosx = cos60° cos30° + sin60° sin30°
COSX = 1x£+£xE

2720 2 2
V3, V3 203 43
4
co

4 4 2

= cos30°
X = 30°
1
2
= secH =2

coso =

Now, cosb(cosb — sec) = %(%—2)

_1(1-4) 3
"2l 2 ) a4

Diameter of circle = side of sguare = 6 cm

Radius of circle = 3 cm

N
N

Area of circle= = 12= = x3x3= —-
rea or circie 7I’ 7 X o X 7

= 28.28 cm?

2|
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15.

16.

17.
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Volume of sphere = Volume of cuboid

4
5”3:49)(33)(24

r=21cm

Number of bed eggs = 0.035 x 400 = 14
OR

Number of favourable outcomes = 3

Total outcomes = 36

. 3 _ 1
Probability = 36 = D

SECTION-II
(@ (i) The coordinates of points Q and S are
(2, 3) and (6, 6)
(b) (ii) Digtance between the vertices Q and S is

8= \/(6-2)2 +(6-3)2 =\/42 + 3

= \/16+9 =/25 = 5units
(c) (i) Asthe coordinates of points Q and P are
(2, 3) and (2, 6).
.. The width of the rectangle=6<=3 =3
(d) (ii) By using internal division formula

1 2
Q2.8 G

Coordinate of

R(6, 3)

G= Ix6+2x2 1x3+2x3
1+2 1+2

3 3

(23424

(e) (iii) Area of rectangle PQRS
= Length x Breadth
=4 x 3 =12 sq. units

_[M ﬂj

18.

19.

(@) (i) Total number of equilateral triangle in
the given figure is 6.

(b) (iv) If area of two triangle are equal, then it
is not necessary to be similar or congruent.

(o) (iii) As we know that there are six equil atera
triangle all have equa side.

Hence, we get six similar triangles.

(d) (iv) 'SSA' property is not used for making
triangles similar.

(e) (iv) Area of hexagon = 6 x Area of one
equilateral triangle having side a

3

3 2
=6x — x (a
1 ()

33

-

(@ (1) Here,swe see that shape of the parabola
IS upward, So, in quadratic polynomial
ax>+ bx + ¢, aisaways > 0.

(b) (i) Given curve intersect the x-axis at two
point i.e. =2 and 1.

Hence, zeroes of given curve are -2 and 1.

(c) (ii) Since, zeroes of given polynomial are
—2 and 1.

.. Polynomial expression,

p(x) = x2 — (sum of zeroes)x + product of zeroes
=x2—(2+Dx + (-2)(1)

=x2+x-2

(d) (i) We have, p(x) = x>+ x — 2
When x =2, thenp(2) =22 +2-2=4

(e) (iv) If we move that parabola right side of
one unit, then zeroes polynomial becomes —1
and 2.

Now, polynomial expression
= x2 — (sum of zeroes)x + product of zeroes

=X (-1+2x+(-) x2=x2-%x-2
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20.

(@)

(b)

(c)

(d)
(€)

21.

22.
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Weight (in [ Number of students| cf | x, fX;
kg)
38-40 3 3| 39 117
40-42 2 5 | 41 82
42 — 44 4 9 | 43 172
44 — 46 5 14 | 45 225
46 — 48 14 28 | 47 658
48 - 50 4 32| 49 196
50-52 3 35| 51 153
>f=35 > fix; =1603

. N 35 :
(i) N =35, ) = > = 17.5 median class 46 — 48

N
(i) Here ¢ = 46, — =175, cf = 14, 1 = 14

17.5-14
—X

Median = 46+ 2

- 14

=46.5

Sfix; 1603 _ .o

(i) Mean = >t =

(i) Modal classis 46 — 48
(i) Median > Mean

PARI-B

SECTION-III
72=2x2x2%x3%3
80=2x2x2x2x5
120=2x2%x2x3x%x5
LCMof 72,80,120=2%x2x2%x2x3x3x5
=720

Since A and B both are on the same circle with
centre O(2, 3))

= OA = 0B

(Radius of circle)

= J@2-4?+(3-3? =|(2-x)?+(3-5

23.

24,

OR
Let fourth vertex D be (x, y)

Since diagonals of parallelogram bisect each
other

=>1+4=1+X
X=4
2+0=0+y
—>y=2

Thus, D(4, 2)
X2+ X -6
=xX2+3X-2Xx-6
=X(X +3) 2(x + 3)
= (x+3)(x=2)
For finding zeros
X+3)(x~2) =0
= X=-3 0rx=2
Thus, zeros are -3 and 2

Sum of Zeros= -3 + 2 = —1 = —coefficient of x

coefficient of x?

Product of zeros=-3x2=-6= constant

coefficient of x°
Hence verified.

Steps of construction

1. A circle with centre O and radius 3.5 cm is
drawn.

2. A radius OB is drawn.

On squaring 3. OA L OB is drawn.
4=(2-x)+4 4. AP 1 OA and BP L OB is drawn intersecting
2-x=0 each other at P,
X =2 5.PA and PB are required tangents.
| 4 | Your Hard Work Leads to Strong Foundation |
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LHS

COSA
1+snA

1+sinA
+
COSA

_ cos’ A+(L+sinA)?
cosA(1+sinA)

cos” A +1+sin”A +2sinA
cosA(1+sinA)
1+1+2sinA
= cosA(l+sinA) [~
2(1+sinA)
cosA(l+sinA)
2

= = 2 secA
COSA

=RHS
Hence proved

© sinfA + cos?A = 1]

OR

\/étane=3sine
\@S'—nez%ine
cos0O
1
J3
Now, sin?0 — cos?0 = 1 —c0s?0 — cos?0
= 1 — 2cos?0

coso =

— 1__:_
33

In the figure, PQ is diameter of the given circle
and O is its| centre.

Let tangents AB and CD be drawvn at the end
points of the diameter PQ.

Since, the tangents at a point to a circle is
perpendicularto the radius through the point.

c Q D
O
A P B
. PQLAB
— APQ=90° and PQ L CD
— /PQD = 90°
— ZAPQ=,PQD

But they form a pair of aternate angles.
. AB || CD.
Hence, the two tangents are paralld.

27.

28.

SECTION-IV

Let us assume, to the contrary, that 3 — J5 is
rationa. That is, we can find coprime integers

aand b (b= 0) suchthat 3— V5 = £, b0,

abel

Therefore, B -3

a-— 3b
=-/5

a- 3b
2 8 = 555 =

5

=

a 3
Since a and b are integers, we get >0 2 is

rational, and so a2b = /5 s rational.
Butthis contradicts the fact that v/5.is irrational.
This contradiction has arisen because of our
incorrect ‘assumption that 8 — /5 is rational.

So, we conclude that 3 — /5 is irrational.

1 111

a+b+x X a b

X—(a+b+x) a+b
x(a+b+Xx) ab

—ab=x(a+b+x)
x2+ax+bx+ab=0
X(x+a+bx+a=0
(x+a(x+b)=0
X =-aor-b

OR

X+3 1-X 17

x2xx

Xx+3 17

X—2 X X

1-x

X+3 17+1-X
X-2 X

X(x +3) =

X2+ 3x = 18x — X% —

(18-x) (x—2)
36 + 2x
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29.

30.
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22 -17x +36=0

22 —-9x -8 +36=0

X(2x—-9)-4(2x-9 =0

2x-99 x-4=0
=—,4

X 2

Let breadth of rectangle be x
Length of rectangle be 2x
Area of rectangle = x x 2x = 2x2

1
Area of shaded region = 2x% — > X2

. 2x? 2x2 4 4
2X2_7Tcx2 4-n 4-n 4_@
7
B_1
6 3
Ratio=14:3

AM 1 BC is drawn

In AADM, by pythagores theroem
A

AD? = AM? + DM?

AD? = AB? = BM2 + DM?

AD? = AB>|(BM? — DM?)
=AB2— (BM + DM) (BM — DM)

= AB? — (CM + DM) (BD) [~ BM = CM]

=AB? - CD.BD

= AB2 EBCEBC
- 3 73

1 2
[BD== BC=CD= —

3
- AB? - 2BC?
9
9AB? — 2AB?
AD?= =——=— [ AB=BC]

9AD? = 7AB? Hence proved.

3

BC]

31.

32.

In AABC, DX || AC

Bx_Bb 1) [B llary of thaesth
BC_ AB ... (1) [By coradllary estheroem|

In AABC, YE || AB

CE_ &Y 2)[B llary of thaesth
AC OB ... (2) [By coradllary estheroem|

From (1) and (2)

BD CE

E_E [ BX =CY]

AB_AC
BD CE
Subracting 1 from both sides

AB-BD AC-CE
BD < CE

AD_AE
BD CE

By inverse of BPT

DE || BC.
Class | Frequency cf
0-10 7 7
10-20 8 15
20-30 20 35
30-40 8 43
40-50 7 S0
NS,
2 2

Median class 20 — 30, cf = 15, f =20, b = 10

25-15
20

Median = 20 +

X

=20+5=25

Let AB be the tower of height h. D and B are
points at a distance of 40m from each other
and makes angle of elevation 45° and 60°. Let
BC=x
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609

B—=

In AABC

h
tan 60° = —
X

=20{3(J3 + 1)

=20%x 1.73%x 273 =9446m

33.
459
C 40om P
[ tan60° = /3]
34.
(from 1)

Class | Frequency
0-10 5
10-20 10
20-30 18
30-40 30
40-50 20
50-60 12
60-70 5

Modal class is 3040
f, =30,f,=20,f =18 h=10

f,—f

Mode=/+ —+—2— xh
2 —f, —f,

_30+ —0-18 W0

- 60-—-20-18

=30 + E x 10

- 22

= 30 + 5.46'= 35.46
SECTION-V
Distance travelled in 20 seconds

A Cc

"\

309

2
= 360 % 2500

=2 km

Let C and A be the positions of areoplanes and
BD =2 km

Let DE = X
In ACDE

CD
tan 45° = —
X

CD=x [+ tan45°=1]
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In AABE
FG =28 -7 From (1
e J3-5 [From ()]
N BE
_28(3-1)
1 _x _ NG
B 2+x [+~ AB =CD]
28x 2.3
2+x= 3X = 3 =3230m
2= (3 - 1)x 35. Volume of pillar
= Volume of cone volume of cylinder
_ 2(\/§+l) 1 A
X = —2 - 5 nr2h + 7r2H 36cm
\_3/ N
= /3 +1=2732km 1 m
OR =§n82><36+n82><240
. 24cm
Let AB be the building & GE and DF be the = 1 82 [12 + 240]
position of boy. Let CF = x & A
In AACF =§ X 64 x 252
7
A
=22 x 64 x 36 = 50688 cm?
Weight of 1 cu cm of iron=75¢
25 Weight of pillar = 50688 x 7.5
= 380160 gm
cf—2 - 30N\ = 380.16 kg
2 .
B 2 2 36. Let speed of train be x km / hr and speed of car
D E
bey km / hr
28
= tan 60° ATQ
320 280 40 26
— 4+ —=8+—=—
28 X Yy 60 3
X="73 ..(1) [ tan 60° = /3]
200 400 10 55
— +—=9+—=—
In AACG X y 60 6
_B 1
tanSOO—E Let—:u,§=v
CG=28./3 -'tansoo—i 320 +280v—§ 1
=283 [~ —@] u =5 @
CF+FG=28 55
& 200u + 400v = 5 (2
8 | Your Hard Work Leads to Strong Foundation |
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Multiplying equation (1) by 20 & (2) by 32 26 14
and subtracting 320u = 3 "3
520
6400 u + 5600 v = —— 12
3 320u = —
3
880
6400u + 12800 v = ——
M NI
7200 v = 120 320 80
1
V= 120 zi Thus, speed of train = x = — = 80 km/hr
7200 60 u
From (1) 1
Thus, speed of train =
320u + 280 x i = @
! 60 3

] Your Hard Work Leads to Strong Foundation [ 9 1]




