Solutions to Sample Paper-2

Sum of 42, 49 and 63

154

1. (d) Least possible number of planks = =— =22
HCEF of 42,49 and 63 7
2. (b) Zero of p(x)
Let px) = ax+b
Put x =k
pk)y = ak+b=0

.. ks zero of p(x).

S W

. (@)

9]

. (¢) HCF of 52 and 91 = Height possible speed = 13 m/min.

. (b) Let ABC is a triangle with coordinates of vertices A(0, 3), B(—4, 0) and C(4, 0).

.. Distance between AB = 5 units, AC = 5 units

and BC = 8 units [ .- with distance formula]

.. AABC is an isosceles triangle.

Al (0, 3)

C
(4.0

B
(+4.0)

[=))

. (¢) Again at 5:00 pm.
7. (¢) We have (1+ tanze) sin’0

sec’0.sin’0

(b)

)
= 5 .sin%0 = sm26 = tan’0
cos“0 cos“0
asin® bcosO
asinb+bcos® 050 * cos@ _ atan®+b
asin® — bcosO asin0 B bcos0 atan® — b
cos 0O cos©
a
_ axX—+b _ &+ b2
2 42
axZ_p a —b

9. (¢) Wehave PQ || RS

ATRS ~ ATPQ (by AA similarity)
RT RS
—_— = — - CPST
PT PQ [ ]
N RT _ PT
RS PQ
x—1 x+3)+(x—-1)
= =
x—-3 x+1
x—1 _ 2x+2
= =
x-3 x+1
x—1=2(x-3)
= x =15
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10. (b) Given PQ =20 cm

In AQPR and ASPR, ZQPR
Also, PQ
and PR
AQPR

PQ

QR

20

QR

20
20

11. (a) Infigure,

ZRNP
Also %
= RN

ZRNP
In ARNP,

ZR + ZRNP + ZRPN
ZR + 65° + 65°

ZR +130°

ZR

12. (a) Letradii of two circles be | and r,.

ATQ? T 5

ZSPR

PS 20cm 20cm

PR (common)

ASPR (by SAS similarity conditions)

Q R 8cm S

— = QR=8cm

MQ

ZNMQ = 65° (Corresponding angles)
RP
PQ
RP [+ MN = QP]

(By BPT)

ZRPN = 65°

180°
180°
180°
50°

Ratio of their circumference = —— = — = —
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13. (d) Diameter of largest possible circle = 20 cm.

Area of circle = /% = 7 x (10)2 =100% cm?

Area of 6 circles = 6 x 1001 = 6007 cm? (- there are six faces in a cube)

Also, surface area of cube = 6 x (20)* = 2400 cm?

Area of unpainted surface = 2400 cm? — 6007 cm? = 2400 cm” — 600 X % cm? = 514.28 cm’.

(50%38)—(55+45) 1800

(1)
[fromn(s)]

14. (¢) Required mean = =375
(50-2) 48
15. (d) Letradii of two spheres be r| and 7.
—nrl3 g
Ratio of their volumes = =—
4 3 27
ETCI"2
3
- no_ 8
, 23 27
o2
f— — = =
r 3
4TCV12 r12 2% 4
Ratio of their surface areas = —— = — = (—) =—
dur? 2 3 9
2 2
X+ X+ X+ o+ X
16. (b) Mean = ——= n3 L =m
= X, tx,t..t+tx, = nm
= X, tx,t..x,_,Tx, = nm
= xl-i—xz-l-...-&-xrh1 = nm-—Xx,
New sum = x, +x,+..+x |, +tx=nm-x +x
nm— x, +x
New mean = ———
n
17. (a) As tan 0 = %
Perpendicular = a and Base =x
= Hypotenuse = a’+x°
So, * = q Batlse =cos 0
PO ypotenuse
18. (d) 1, -~ Itis a sure event.
19. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of Assertion (A).
20. (b) Both Assertion (A) and Reason (R) are true and Reason (R) is not the correct explanation of Assertion (A).
21. Equationsare 4x +py+8=0and2x+2y+2=0
Here, a, = 4,b,=p,c,=8 and a,=2,b,=2,c,=
. . 4 b,
For unique solution, — £ —
a, b2
4 P
= - = = #4
2 72 P
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22.

23.

QR

Given: —

QS
To Prove: APQS
Proof: In APQR,

Z1

PQ

QR
QS

QR

o Qs
In APQS and ATQR,

QR
QS

QR
QT

/1
APQS

PT is tangent to circle at T.

In AOPT, OT L PT

OP’
a7’
289
ot
oT’

A

oT

Radius of circle

QT

——and ZL1 =22

PR

ATQR

2

[Given]

PR [Sides opposite to equal angles]

QT

PR
QT

PQ

QT
PQ
QS

QP
/1
ATQR

OT?+PT?> (Using Pythagoras theorem)

OT? + (8)°
OT? + 64

289 — 64

225

v225 =15cm

15 cm

OR

Here, radius of the larger circle is x units.

Radius of the smaller circle is y units.

C is the mid-point of AB, also OC L AB .

. In AOCB,

OB?

xz

BC?

AB

0C?+ B(C2
y2 +BC?

X —y* = BC=y/x*—)?
2(BC)=2y/x*—)*

4)

Mathematics—10

(By Pythagoras theorem)

S : R
[Given]
[.. PQ=PR]

(Proved above)

[Common]

[SAS]

AB

(Perpendicular drawn from the

centre on chord bisects the chord)




24, Here, radius(») of sector =21 cm and sector angle (0) = 60°

=00 w22 5 1atem? = Lx22x3%21=231 cm?
360° 360° 7 6

Area of sector =

25. We have cos® 30° + sin® 45° — %tan2 60° + cos 90°

— (cos 30°) + (sin 45°) — %(tan 60°) + cos 90°

On substituting the values, we get

Given, tan 0 = a
b

asin® — b cos O

asin®+ bcosHO

Dividing numerator and denominator by cos 0, we get

We have

50, cos® a(ﬂ)_b
cos 0 cos® _ atan@-H _ \b
sin O cos 0 atan® + b a
+b —

@ cos cos 0 a<b>+b

(- Given)

a*—b?

a*+b?

26. Let 3v/3 be a rational number

Then it will be of the form ﬁ, where p and ¢ are integers having no common factor other than 1, and ¢ # 0,

Now, L. 3/3
q

= £ V3 ..(7)
3q

Since, p is an integer and 3¢ is also an integer (3q # 0)

So, 3£ is a rational number.
q

From (i), we get /3 is a rational number.
But this contradicts the fact because v'3 is an irrational number.

Hence, our supposition is wrong. Hence, 3+ 3 is an irrational number.

27. Given, l+l+i = ;; (a#0,b#0,x#0)
a b x a+b+x
1 1 _ 1 1
= —t= = — =
a b a+b+x x
N b+ta _ x—a-b-x
ab (a+b+x)x
a+b _ —(a+h)
= =
ab (a+ b+ x)x
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28.

ax + bx + x> = —ab

LY

6,7)

2y —x=8

5y —x =14

g
= X +ax+bx+ab =0
= x(x+a)+bx+a) =0
= x+a)x+b) =0
= x+a=0o0orx+b=0
= x=-a,-b
Ist equation: 2y —x=28 S
_ On X-axis and Y-axis
= Zy=8+x 10 small divisions = 2 units
N _ 8+x
7T
The solution table for 2y — x = 8 is:
X -4 2 6 4, 2
y 2 5 7
ion: —x= X' +
2nd equation: S5py—x=14 35 i3
Sy=14 + x
_ l4+x
5 /\/q,
*/qj
The solution table for 5y — x = 14 is: /+x
X 1 6 —4
y 3 4 2
. Yy _ 1 -
3rd equation: — x + 57 =>-2x+y=1
y=1+2x
The solution table for — 2x + y =1 is:
X 0 1 -1
y 1 3 -1

.. From graph, Vertices of the triangle are (2, 5), (1, 3) and (- 4, 2)
OR

Let the ten’s and the unit’s digit be y and x respectively.

So, the number be 10y + x

The number when digits are reversed is 10x + y

Now, 7(10y + x) =4(10x + y) = 2y = x

Also, x—-y=3

Solving (i) and (i7), we get y =3 and x = 6

Hence, the number is 36.

Mathematics—10
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29. Let AB be a pillar and BC be the flagstaff. ;
According to question, BC =5 m, ZADB = 45°, ZADC = 60° 5$
Let AB=xm and AD =y m B
In right-angled ABAD, AB tan 45° T
AD xm
= X = = x=y (D) l—| 60745
y A< ym » D
In right-angled ACAD, % = tan 60°
- x7+5 -/3 XIS _/3 (Using (i)
= x+5=V3x = 5=x/3-1)
5(/3+1
. e 5 ( ) 5x2732 oo
/3-1 (3-1)(/3+1) (/3)2-1
Height of the pillar = 6.83 m.
30. Given: PQ and PR are tangents drawn to a circle with centre O.
To prove: QORP is a cyclic quadrilateral.
Proof: PQ is a tangent to the circle and OQ is radius. p
0Q L PQ.
(Radius is perpendicular to the tangent at the point of contact)
Z0QP =90°
Similarly, ZORP = 90°
In quadrilateral QORP,
ZRPQ + ZOQP + ZORP + ZQOR = 360° (Angle sum property of quadrilateral)
= ZRPQ + 90° + 90° + ZQOR = 360°
= ZRPQ + ZQOR = 180°

= In quadrilateral QORP, opposite angles are supplementary.
QOREP is a cyclic quadrilateral.
OR

Given: BD is a diameter of the circle with centre O, ABCD is a cyclic quadrilateral.

To find: Z/BCP

Sol. Since BD is the diameter of the circle,

—

= BCD is a semicircle.

= ZBCD = 90°

But, ZBCP + ZBCD + ZDCQ = 180°
= ZBCP + 90° + 40° = 180°

= ZBCP = 180° — 130° = 50°

Mathematics—10
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60°
A B

(Angle in a semicircle)
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31. Number of ways to draw a card = 52 (Total possible outcomes)

(i) A = card is a king of red colour

Number of favourable cases = 2
2 1
P(A) = 5°726
(if) B = card is a face card.
Number of favourable cases = 12
n_3
52 13

(iif) C = card is a queen of diamonds

P(B) =

Number of favourable cases = 1

P(C) = 51—2

32. Let Ist term of the AP be a and common difference be d

According to question, a, tag = 24
= a+3d+a+7d =24
= 2a +10d = 24
= a+5d =12 (1)
Also, as +a, = 44
= a+5d+a+9d = 44
= 2a + 14d = 44
= a+7d =22 ...(i)

Subtracting (i) from (if), we get
a+7d—a-5d =22-12
= 2d = 10
= d=>5
Putting d = 5 in (i), we get
a+5x5=12 = a=-13
La=-13,a,=a+d=-13+5=-3,
ay=a+2d=-13+2x5=-3
OR
Speed of boat in still water = 15 km/h
Speed of the stream be x km/h
Speed of the boat for downstream = (15 + x) km/h  and the speed of the boat for upstream = (15 — x) km/h
Distance = 30 km

30 30 30
AT = 422
Q 5-x 15+x 60

1 | 270 27

+ — =

= 30[15—x 15+ x 60 6
| 127

j—y

+ =
I5-x 15+x 6x30
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1 1 _ 3
= + = =
I5—-x 15+x 20
N I5+x+15-x _ 3
(15-=x)(15+x) 20
- _30 3
225-x* 20
10 _ 1
f— - =
225-x* 20
= 225 —x* = 200
= x* =25
= x =50r-5
x =— 15 is rejected because speed of stream cannot be negative.

x =5 km/h

Hence, speed of the stream is 5 km/h.

33. Given : DB 1 BC, AC 1L BC and DE L AB.

To Prove : % = g—g 5 A
Proof : /DEB = ZACB [Each 90°] ...(7)

/DBE = 90° - ZABC
Also, /DBE + /BDE = 90° E

ZABC = /BDE i) g o
From (i) and (ii), we get

AABC ~ ABDE [By AA Similarity]

% = g_g Hence proved.

34. Radius of cylindrical portion = » = 14 cm

Height of cylindrical portion = 2 = 28 cm — 14 cm = 14 cm 28 cm
2
= nrh

n x (14)* x 14 = 1 x (14)’ cm® = 8624 cm’

q

Volume of cylindrical portion

Radius of the hemispherical portion = » = 14 cm
Volume of hemispherical portion = %nﬁ = %n x(14)* em® = % cm’
Volume of the solid = <@+8624> cm’ = (M) cm® = @ cm’

OR

Height of cylinder = 4 = 20 cm 3.5¢cm
<>

Radius of cylinder = = 3.5 cm = Radius of each hemisphere

—_— >

Total surface area of the article = 2 x C.S.A. of a hemisphere + C.S.A. of the cylinder
=2 x 2 + 2nrh = 2nr(2r + h)

=2x%x3.5[2x3.5+20]

20 cm

= 44 x 0.5[7 + 20] = 44 x 0.5 x 27 cm® = 594 cm?
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35. We choose step-deviation method for finding the mean.

By step deviation method, which is given as follows:

X:—d
Number of pencils Number of boxes (f) Class marks (x,) u;= Zh fiu;
49.5-52.5 15 51 -2 -30
52.5-555 110 54 -1 — 110
55.5-58.5 135 57T=a 0 0
58.5-61.5 115 60 1 115
61.5-64.5 25 63 2 50
Total 2f; =400 Xfu, =25
We have a = 57, h = 3, Xf, = 400 and Xfu, = 25
M sy s L as o579
= a+ hX = + 3 x X = .
ean = a / 00
Hence, the mean number of pencils kept in a packed box is 57.
36. (i) OB = OA = radius
B
JICa—1)+3P2+(7+1)% = 10
On squaring both sides, we get
[2a — 1) + 3> + (8)> = 100
) 3 A (30
= 4a°+4+8a+ 64 = 100
= 4a*+8a-32 = 0
= P+2a-8 =0
= a>+4a-2a-8 = 0
= a(at4)-2a+4) =0
= a=—-4a=2
(if) ZAOB = 90°
.. by pythagoras theorem
AB? = OA’ + OB? (OA = OB = radii of a circle)

AB? = (10)* + (10)?
AB? = 100 + 100 = 200

B
AB = 10v/2 units
(iii)  OA = radius
If A lies on x-axis, then its coordinate are (x, 0)
2 2 | A (x, 0)

=  Jea-1-0*+M? = 10

= (a—-1-x)*+49 = 100

= (2a—-1-x)* = 51

Mathematics—10
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Herea =2 = (3 —x)* =51

= 9+x>—6x = 51
= X —6x = 42
= X—6x—-42 =0
L 6+V/36+168 _ 6+v204
2 2
o= SESL_ 4, g

2
= Possible values of x are 3 + v/51 and 3 — v/51.
OR

Point B lies on y-axis, then its coordinate are (0, y).

OB = radius B Y)

JQa—1-02+(7-1)? = 10

= (2x2-172+7-y?* =100 .
= 9+ (7—-y)* = 100

= 49 +1* ~14y = 91

= V —l4y = 42

= V¥ —l4y—42 = 0

- . 14+ /196 + 168

2

14i2«/364 _ 14i22/§ 74 /o]

Possible values of y are 7+ v91 and 7 — v91.

37. (i) AP = 2.75,3,3.25 ...
Here, a = 2.75,d=0.25
a, = 175
a, = a+(n-1)yd
= 7.75 = 275 + (n — 1)0.25
= % =n-1
= 20=n-1 = n=21
(if) n =25
a,. = a+?24d

25
= 2.75 + 24(0.25) = 8.75

On 25th day he will save ¥ 8.75.
4 =a+13d=275+13x025=6
Difference = a,s —a,,=8.75-6=X2.75

a
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(iil) Sy = %[2 x 275 + (10 — 1) x 0.25]

= 5[5.50 + 2.25] = 5 x 7.75 = 38.75

Hence, sum of amount saved in first 10 days =% 38.75

OR

20

Sy = 512X 275+ (20~ 1) x 0.25]

20

=10[5.50 + 4.75] = 10 x 10.25 = 102.50
Hence, sum of amount saved in first 20 days =¥ 102.50.
38. (/) InABP, let BP=xm
PC = (100 — x) m

and let AP = H = Height of light house A
AP
tan 45° = £
an i T
H | Lighthouse
X
45°
= AP=H=x () B c
AP Boat P Boat
In AAPC, tan 30° = =L < 100 m >
PC “«—X——>p<«—10-x——>
1 H
:> —_— =
/3 100 — x
= (100-x) = V3 H
From equation (i) we have
(100—H) = Y3 H
~ o 100 _ 100 (/3-1)
W3+1) 3+1) (V3-1)
100(v/3 -1
= % =50(¢/3-1)m
(i) BP=H=50(/3-1)m
(ii) In AAPB, sin 450 = AP
AB
AB = V2 (AP)= V2 x50 x (/3 - 1)
=50(/6 -+/2)m
OR
2—2 — sin 30°
= ,AP = AC
sin 30°
50(/3 -1
- AC=¥=100(/§71)m
2
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