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Solved Paper—2
Class 10th, Mathematics, SA-2

Time: 3hours Max. Marks 90
General Instructions

1. All questions are compulsory.

2. Draw neat labeled diagram wherever necessaydlain your answer.

3. Q.No. 1 to 8 are of objective type questionsiytiag 1 mark each.

4. Q.No.9 to 14 are of short answer type questicasying 2 marks each.

5. Q. No. 15 to 24 carry 3 marks each. Q. No. 2B4tcarry 4 marks each.

1. Values of k for which the quadratic equatiofi 2%x + k = 0 has equal roots is
(A) 0 only (B) 4
(C) 8 only (D)o, 8

2. The list of numbers — 10, -6, -2, 2,... IS

(A) an AP withd = - 16 (B) an AP withd =4
(C)an AP withd=-4 (D) not an AP
3. If the first term of an AP is —5 and the comnaldiiference is 2, then the sum of the first
6 terms is
(A)O (B) 5
(C)6 (D) 15

4. At one end A of a diameter AB of a circle oflites 5 cm, tangent XAY is drawn to the

circle. The length of the chord CD parallel to XiYdaat a distance 8 cm from A is

(A) 4 cm (B) 5cm
(C)6cm (D) 8cm
5. If the perimeter of a circle is equal to thhasquare, then the ratio of their areas is

(A)22:7 (B) 14 : 11
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(C)7:22 (D) 11: 14

The points A (9, 0), B (9, 6), C (-9, 6) and-D, 0) are the vertices of a
(A) square (B) rectangle
(C) rhombus (D) trapezium

A shuttle cock used for playing badminton hesghape of the combination of
(A) a cylinder and a sphere (B) a cylinder arieemisphere

(C) a sphere and a cone (D) frustum of a codeagmemisphere

A cone is cut through a plane parallel to @sdéand then the cone that is formed on one

side of that plane is removed. The new part thd¢fisover on the other side of the

plane is called
(A) a frustum of a cone (B) cone
(C) cylinder (D) sphere

A contractor plans to install two slides for the children to play in a park. For the
children below the age of 5 years, she prefers to have a slide whose top is at a height
of 1.5 m, and is inclined at an angle of 30 ° to the ground, where as for the elder
children she wants to have a steep side at a height of 3 m, and inclined at an angle of

60 ° to the ground. What should be the length of the slide in each case?

A bag contains lemon flavoured candies onlgli takes out one candy without
looking into the bag. What is the probability tsae takes out

() an orange flavoured candy? (i) alemon dared candy?

John and Jivanti together have 45 marbles. Both of them lost 5 marbles each, and the
product of the number of marbles they now have is 124. Find out how many marbles

they had to start with.
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Which term of the A.P. 3, 8, 13, 18, ... is 787

Draw a triangle ABC with side BC = 7 caB = 45°,£A = 105°. Then, construct a
triangle whose sides are 4/3 times the correspgreide ofAABC. Give the

justification of the construction.

[ 22
Use t=—

Find the area of a quadrant of a circle whose circumference is 22 cm. .

2 cubes each of volume 64 cm?® are joined end to end. Find the surface area of the

resulting cuboids.
Determine if the points (1, 5), (2, 3) and (- 2, - 11) are collinear.
Check whether (5, - 2), (6, 4) and (7, — 2) are the vertices of an isosceles triangle.

A lot consists of 144 ball pens of which 28 defective and the others are good. Nuri
will buy a pen if it is good, but will not buy if is defective. The shopkeeper draws one
pen at random and gives it to her. What is the giodity that

(i) She will buy it?  (ii) She will not buy it?

Find the values affor each of the following quadratic equationsilsat they have two
equal roots.

(D2¢+kx+3=0 (IDkx(x-2)+6=0

Show thag, a,... , a,, ... form an AP where, is defined as below

(Ya, =3+ (i) a,=9 -5,

Also find the sum of the first 15 terms in eackeca

A quadrilateral ABCD is drawn to circumscri@eircle (see given figure) Prove that
AB +CD=AD +BC
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In the given figure, OACB is a quadrant otlgrwith centre O 8
and radius 3.5 cm. If OD = 2 cm, find the areahef t G
(i) Quadrant OACB

(i) Shaded region

Usem=—
7

A container shaped like a right circular cylinder having diameter 12 cm and height 15
cm is full of ice cream. The ice cream is to be filled into cones of height 12 cm and
diameter 6 cm, having a hemispherical shape on the top. Find the number of such

cones which can be filled with ice cream.

Construct a triangle with sides 5 cm, 6 cm aAwd and then another triangle whose
sides are 7/5 of the corresponding sides of tlsé tlilangle.

Give the justification of the construction.

A kite is flying at a height of 60 m above the ground. The string attached to the kite is
temporarily tied to a point on the ground. The inclination of the string with the ground

is 60°. Find the length of the string, assuming that there is no slack in the string.

Let A (4, 2), B (6, 5) and C (1, 4) be thetwas of AABC.

() The median from A meets BC at D. Find thercimates of point D.

(i) Find the coordinates of the point P on Alzkdhat AP: PD = 2:1

(i) Find the coordinates of point Q and R on naed BE and CF respectively such
that BQ: QE = 2:1 and CR: RF = 2:1.
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(iv) What do you observe?

(V) If A(xy, Y1), B(%, v,), and Ck., y;) are the vertices &ABC, find the coordinates of

the centroid of the triangle.

Find a relation between x and y if the points (x, y), (1, 2) and (7, 0) are collinear.

Two customers Shyam and Ekta are visiting diqodar shop in the same week
(Tuesday to Saturday). Each is equally likely witwhe shop on any day as on another
day. What is the probability that both will visktet shop on

(i) the same day? (ii) consecutive days? (infedent days?

A train travels 360 km at a uniform speed. If the speed had been 5 km/h more, it
would have taken 1 hour less for the same journey. Find the speed of the train.

3
, .9 .
Two water taps together can fill a tank in $hours. The tap of larger diameter takes 10

hours less than the smaller one to fill the tank separately. Find the time in which each
tap can separately fill the tank.

Prove that opposite sides of a quadrilateral circumscribing a circle subtend
supplementary angles at the centre of the circle.

A right triangle whose sides are 3 cm and 4 cm (other than hypotenuse) is made to
revolve about its hypotenuse. Find the volume and surface area of the double cone so
formed. (Choose value of it as found appropriate.)

A drinking glass is in the shape of a frustum of a cone of height 14 cm. The diameters

[ Iecx—E
of its two circular ends are 4 cm and 2 cm. Find the capacity of the glass. he 7}

The angles of elevation of the top of a tower from two points at a distance of 4 m and
9 m. from the base of the tower and in the same straight line with it are
complementary. Prove that the height of the tower is 6 m.
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Solutions
1.D 2.B 3.A 4.D
5. B 6.B 7.D 8. A

9. It can be observed that AC and PR are thessfaleyounger and elder children
respectively.
In AABC, %

A—B =sin 30°
AC

L5 1
AC 2

AC=3m
In APQR,

C
Q = sin 60
PR

i

3

3_¥
2
6

PR

= R )
PR = ﬁ =243 m i for elder children ) N

Therefore, the lengths of these slides are 3 rTE\E m,

10. (i) The bag contains lemon flavoured candiek/.ot does not contain any orange
flavoured candies. This implies that every timee shill take out only lemon
flavoured candies. Therefore, event that Malinil wake out an orange flavoured
candy is an impossible event.

Hence, P (an orange flavoured candy) =0
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(i) As the bag has lemon flavoured candies, Maliifl take out only lemon flavoured
candies. Therefore, event that Malini will take ademon flavoured candy is a

sure event. P (a lemon flavoured candy) = 1

Let the number of John’s marblesxbe
Therefore, number of Jivanti's marble = 4% -
After losing 5 marbles,

Number of John’s marblesx=— 5

Number of Jivanti’'s marbles = 45x— 5 = 40 —x
It is given that the product of their marbles &11
S(x=5)(40-x)=124

= x' —45x+324=0

= x" —36x—9x+324 =0

= x(x-36)-9(x-36)=0

= (x=36)(x-9)=0

Either*=36 =0 ox-9=0

lL.e,x=360rx=9

If the number of John’s marbles = 36,

Then, number of Jivanti’'s marbles =45 -36=9
If number of John’s marbles = 9,

Then, number of Jivanti’'s marbles =45 - 9 = 36

3,8,13,18, ...

For this A.P.,

a=3

d=a,-a8,=8-3=5

Letn* term of this A.P. be 78.
a,=a+(Mn-1)d
78=3+0-1)5
75=0h-1)5
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(n-1)=15

n=16

Hence, 16term of this A.P. is 78.

¢4B =45, A =105°

Sum of all interior angles in a triangle is 180°.
A+ 2B +4C =180°

105° + 45° +£C = 180°

2C =180° - 150°

2C =30°

The required triangle can be drawn as follows.

Step 1

Draw aAABC with side BC =7 cmyB = 45°,2C = 30°.

Step 2

Draw a ray BX making an acute angle with BC ondpposite side of vertex A.
Step 3

Locate 4 points (as 4 is greater in 4 and 3B.8B; B,, on BX.

Step 4

Join BC. Draw a line through Boarallel to BC intersecting extended BC at C'.
Step 5

Through C', draw a line parallel to AC intersegtaxtended line segment at GA'BC'

Is the required triangie.

Justification
The construction can be justified by proving that
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A'B:%AB, BC‘:;BC, A'C =;AC

In AABC andAA'BC',

£ABC = £A'BC' (Common)

£ACB = £A'C'B (Corresponding angles)

~ AABC ~ AA'BC' (AA similarity criterion)
AB  BC AC

T AB BC AC (D)

In ABB,C andABB,C',

¢<B,BC =«B,BC' (Common)

¢£BB.C =«BB,C' (Corresponding angles)
~ ABB,C ~ ABB,C' (AA similarity criterion)

BC BB,
BC' BB,
BC 3

_BC_3 l2)
BC' 4

On comparing equations (1) and (2), we obtain
AB BC AC

3
AB BC' AC 4

A'Bz;AB, BC‘=;BC, A'C =;.AC

=

This justifies the construction.

Let the radius of the circle bbe
Circumference = 22 cm
2nr = 22

22 11
F=———
2n o=

;%m 1wCBSEguide.com
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Quadrant of circle will subtend 90° angle at thetoe of the circle.

a0=
Area of such quadrant of the cir 360°

A N
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1 [11]’
=—XTX| —
4

_121121x7

dn 4=22

77,
=—CImn

| T
Given that, _______ W
Volume of cubes = 64 ¢m i
(Edgey = 64 esecens Pl

4 cm

Edge =4 cm

If cubes are joined end to end, the dimensiorieefesulting cuboid will be 4 cm, 4
cm, 8 cm.
SoSurface area of cuboids = 2(Ib+bh+1l)

=2(4x4+4x8+4x8)

=2(16+32+32)

=2{l6+64)

=2x80=160 cm’

Let the points (1, 5), (2, 3), and (-2, —1&)rbpresenting the vertices A, B, and C of
the given triangle respectively.

Lot A=(15).B=(2.3).C=(-2.-11)

+(3-(=11)) =& +14 = 164196 =212
5-(-11))

)
L‘A:,j(l (-2)) +(5-

Since AB+BC = CA.

J3E416° =9+ 256 = 265

Therefore, the points (1, 5), (2, 3), and (-2, )drEe not collinear.

Let the points (5, —-2), (6, 4), and (7, —2) sepresenting the vertices A, B, and C of the
given triangle respectively.
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AB=,(5-6) +(-2-4) =/(-1)" +(-6)" =1 +36 =57

BC = (6-7)" #(4-(-2)) = (1) #(6) =\i+36 =57

CA=(5-7) +(-2-(-2)) =y/(-2) +0* =2
Therefore, AB=BC

As two sides are equal in length, therefore, ABfissosceles triangle.

Total number of pens = 144
Total number of defective pens = 20
Total number of good pens = 144 - 20 =124
124 31
Probability of getting a good pe:14—4 " 36
31
P (Nuri buys a pe\:,i

(315

P (Nuri will not buy a per, 36 36

We know that if an equati@x*+ bx + ¢ = 0 has two equal roots, its discriminant
(?— 4ac) will be 0.

2¢+kx+3=0

Comparing equation witax*+ bx + ¢ = 0, we obtain
a=2,b=kc=3

Discriminant 22— 4ac = (K}~ 4(2) (3)

=k-24

For equal roots,
Discriminant = 0
kk-24=0

k=24

k=424 =426
kx(x-2)+6=0
orke—2kx+6=0

Comparing this equation withx¢ + bx + ¢ = 0, we obtain
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a=kb=-%c=6
Discriminant =? — 4ac = (- X)> - 4 ) (6)
=4k - 24
For equal roots,
b?—4ac=0
4k - 2& =0
4k (k-6)=0
Either &=0o0ork=6=0
k=0ork=6
However, ifk = 0, then the equation will not have the termisand ‘X'.

Therefore, if this equation has two equal roktshould be 6 only.

() a.=3+4
a=3+41)=7
a=3+4(2)=3+8=11
a=3+4(3)=3+12=15
a,=3+4(4)=3+16=19
It can be observed that
a-a=11-7=4
a-a=15-11=4
a-a=19-15=14
l.e.,a.,— a s same every time. Therefore, this is an AP wilhhmon difference
as 4 and first term as 7.

n )
S ==|2a+{n=1)d
L= 20 (n-1)

15

Sis=—[2(7)+(15-1)4]

=§UH}£Q

=2(10)

=15x35
=525
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(i) =9 -

aa=9-5x1=9-5=4

a=9-5%x2=9-10=-1

=9-5x3=9-15=-6

a=9-5%x4=9-20=-11
It can be observed that

a-a=-1-4=-5

a-a=-6-(-1)=-5

a-a=-11-(-6)=-5

l.e.,a.,— a s same every time. Therefore, this is an A.Phwammon difference

as -5 and first term as 4.

S”:;[Eul{n ]]n’]

Slszl,,_s[z{4]+{|5_1:}{_5]:|
15, e
EL&—H(—:}J
:g{g—m)

B 62y =15(-31
—E{—{‘—]— 5(-31)

= -465

21. It can be observed that
DR = DS (Tangents on the circle from point D) ..) (1
CR = CQ (Tangents on the circle from point C) .). (2
BP = BQ (Tangents on the circle from point B) ..) (3
AP = AS (Tangents on the circle from point A) ..) (4
Adding all these equations, we obtain
DR+CR+BP+AP=DS +CQ +BQ + AS
(DR + CR) + (BP + AP) = (DS + AS) + (CQ + BQ)
CD+AB=AD + BC
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(i) Since OACB is a quadrant, it will subtend 90° angle at O.

a0® 5
= e
Area of quadrant OAC| 360°
1 22 . .2 1 2 {?“
—x=x(3.5) =—x—x| =
47 T a7 2
1177 77 .
=——————_=—tn
2xTx2=x2 8§
. _ ! oBxoD
(i) Area ofAOBD 2 B 35 em 0
1 -
=—x3.5x2
2
= I ® ® 2
2 2
7T 3
= cm
2

Area of the shaded region = Area of quadrant OACHea ofAOBD
77T

8 2
- 77-28
8

49
=—€CImn

Height ,) of cylindrical container = 15 cm
1

(]

=fHcm

0|

Radius (,) of circular end of container
6
) ) ) —=3cm
Radius (;) of circular end of ice-cream cone 2
Height f,) of conical part of ice-cream cone = 12 cm
Letnice-cream cones be filled with ice-cream of thetamer.

Volume of ice-cream in cylinder =x (Volume of 1 ice-cream cone + Volume of

hemispherical shape on the top)
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. | 2 1
wh o =n| —meth, + =
i - 3 -
6" %15

. 1
x9x]2+;x{.3]'\

n

1

3
_36x15x3
" 08+ 54
n=110

Therefore, 10 ice-cream cones can be filled withice-cream in the container.

Step 1

Draw a line segment AB of 5 cm. Taking A and Bastre, draw arcs of 6 cm and 5
cm radius respectively. Let these arcs intersext ether at point CAABC is the
required triangle having length of sides as 5 ceimgand 7 cm respectively.

Step 2

Draw a ray AX making acute angle with line AB ¢re topposite side of vertex C.

Step 3

Locate 7 points, AA,, A, A, A;, A, A, (as 7 is greater between 5and 7), on line AX
such that AA= AA, = AA; = AA, = AA; = AA; = AA..

Step 4

Join BA and draw a line through.Avarallel to BA to intersect extended line segment
AB at point B'.

Step 5

Draw a line through B' parallel to BC intersectthg extended line segment AC at C'.

AAB'C' is the required triangle.

Justification
The construction can be justified by proving that
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AB' =EAH, B’{."=EBC, AC'= EAC
3 3 5

In AABC andAAB'C',

£ABC = £AB'C' (Corresponding angles)

£BAC = £B'AC' (Common)

~ AABC ~ AAB'C' (AA similarity criterion)
AB BC AC

TAB BC AC (1)

In AAA B andAAA.B',

2AAB = £AAB' (Common)

£AAB = 2AA.B' (Corresponding angles)
~ AAA B ~ AAA.B' (AA similarity criterion)

AB  AA,
= —=
AB" AAL
AB 5
—_—=— (2)
AB" 7

On comparing equations (1) and (2), we obtain
AB BC AC
AR B'C AC

5
7

AB'= EAH, B'C' =EBC, AC' = E AC
= 3 3 3

This justifies the construction.

Let K be the kite and the string is tied to point F
on the ground.
In AKLP,

ol m

& = sin 607
KP

2 L

60 _\3
KPp 2
120
KP=-—"— =403 m
NE

Hence, the length of the strin¢?0v3 m
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26. (i) Median AD of the triangle will divide trede BC in two equal parts.
Therefore, D is the mid-point of side BC.

4D

#

- 5 n A I.-' q "I
Coordinates of D [ LH ! | !

2 2 J\22)

(i) Point P divides the side AD in a ratio 2:1.

4 A [
—1xd 2u—+1x2| \ l

e |

[ | O ]

Coordinates of P =

|
-1 +1 L3
5 s

(i) Median BE of the triangle will divide thed® AC in two equal parts.
Therefore, E is the mid-point of side AC.

(5

_| ;JJ
\ 2

Point Q divides the side BE in a ratio 2:1.
fﬂ i
[ 3°3)

Median CF of the triangle will divide the side ABtwo equal parts. Therefore, F
is the mid-point of side AB.

ta ta
" |

B s 53 b i1, 4)€

. . 4+1 2+4
Coordinates of E = [_

2’ 2

\
|

p
2 x

+1x6

23415
S D N |
\ A

Coordinates of ) =

(S| R

. . daa 245 (70
Coordinates of F = [—(_"1_T_ _| D.E
o2 2 )\ 2

Point R divides the side CF in a ratio 2:1.

i A
+ 14 \

(111

Coordinates of R

3 “5
L .

b A
(iv) It can be observed that the coordinatesanfifpP, Q, R are the same.
Therefore, all these are representing the sanme @o the plane i.e., the centroid of
the triangle.
(v) Consider a trianglAABC, having its vertices as A(Y.), B(X, V.), and CK.,Y-).
Median AD of the triangle will divide the side B&two equal parts. Therefore, D
is the mid-point of side BC.
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(x,+x, vy, 4+

L2 2 )

Coordinates of D =

Let the centroid of this triangle be O.
Point O divides the side AD in a ratio 2:1.

X

X, 42X, V, + 1, '
2 S lxx, 224y,

& z
Coordinates of O =

3 b2 |

27. If the given points are collinear, then theaasétriangle formed by these points will be O.

28.

(i)

(ii)

Area of atriangle = {.‘r, (v, =3 )2 (v =2 ) +x (» ,1'?}}

B |

Area= FI} [1‘{2—()}+1({]—_1‘}+T[_1.'—2]|_

D:;[E.r—_r+?_v—l4]

u:i[zxw;-—m]
2x+6v—14=10
x+3v-7=0

This is the required relation betweeandy.

There are a total of 5 days. Shyam can gbashop in 5 ways and Ekta can go to the
shop in 5 ways.
Therefore, total number of outcomes =5 x5 =25
They can reach on the same day in 5 ways.
ie., (t, 1), (w, w), (th, th), (f, f), (s, )
5 1

P (both will reach on same de, 25 5
They can reach on consecutive days in thesays - (t, w), (w, th), (th, ), (f, s), (w, 1),
(th, w), (f, th), (s, ).

_3
Therefore, P (both will reach on consecutive c _253)



(i) P (both will reach on same da_

29.

30.

P (both will reach on different da;:, 3

Let the speed of the train o&m/hr.

Time taken to cover 360 k  x hr

According to the given question,

(360
Lox
. (3 )
= (x+5) 22— =360
. 4

Lox

"
(x+5) —IJ=.‘~.‘+{:["]

1800

X
— x' +5x—1800=0
— x +45x - 40x—1800=0
= x(x+45)-40(x+45)=0
= (x+45)(x—40)=0
— x=40,-45

= 360 —x+ —5=360

However, speed cannot be negative.

Therefore, the speed of train is 40 km/h

Let the time taken by the smaller pipe tothi# tank bex hr.

Time taken by the larger pipe x< 10) hr

Part of tank filled by smaller pipe in 1 hou x:

Part of tank filled by larger pipe in 1 houix—10

93

It is given that the tank can be filled 8 8

Therefore,

1
5 [(From (i)]
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houysdwth the pipes together.
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l 1 8
+ =
x x-=10 75
x=10+x _i
x{x—10) 75
2x—10 8

T x(x-10) 75

= 75(2x-10)=8x" —80x
=» 150x - 750 = 8x" —80x
= 8x* =230x+750=0

— 8x" = 200x-30x+750=0
= 8x(x-25)-30(x-25)=0

= (x—25)(Bx-30)=0

fe.x=25—

Time taken by the smaller pipe canno 8 3
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= 3. 15 As in this case, the time

taken by the larger pipe will be negative, whictogically not possible.

Therefore, time taken individually by the smaldgve and the larger pipe will be 25 and

25 — 10 =15 hours respectively.

Let ABCD be a quadrilateral circumscribingir@le centered at O such that it touches

the circle at point P, Q, R, S. Let us join thetieexs of the quadrilateral ABCD to the

center of the circle.

ConsiderAOAP andAOAS,

AP = AS (Tangents from the same point)
OP = OS (Radii of the same circle)

OA = OA (Common side)

AOAP = AOAS (SSS congruence criterion)
Therefore, A> A, P~ S, O~ O

And thus,£POA =2£A0S

21 =18
Similarly,

22 =713
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24 =15
46 =27
21 +2£2+43+2£4 +2£5+246 +2£7 +2£8 = 360°
(41 +48) + (22 +2£3) + (¢4 +4£5) + (¢6 +27) = 360°
241+ 222 + 245+ 226 = 360°
2(21 +1£2) + 2(¢5 +46) = 360°
(21 +242) + (£5 +£6) = 180°
£AOB + 2COD = 180°
Similarly, we can prove thatBOC +2DOA = 180°
Hence, opposite sides of a quadrilateral circuibsay a circle subtend supplementary
angles at the centre of the circle.

The double cone so formed by revolving thistigngled triangle ABC about its

hypotenuse is shown in the figure.

[—

Hypotenus AC = V¥ + 4
V25 - 5cm

1
=—x ABx AC

Area of AABC 2

lx ACx OB :lx 423
2 7

i

leXDB:ﬁ
2
12
OB = =24 ¢m
3
Volume of double cone = Volume of cone 1 + Voluoh€one 2
4 | I
= :m"f*.ll +— i,
J 2
= ;m': (B +h)= ;—]IJ": (OA+0C)
J

] 1
=—x3.14%x(2.4)(5)
A

= 30.14 crh

Surface area of double cone = Surface area of ten8urface area of cone 2
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=qrl, +arl,

=mr[4+3]=3.14x2.4x7

=52.75 cm

) 4
upper baseof glass = 5= 2 cm

Radiusr() of 2

lower base of glass=—=1 cm

Radius ;) of
Capacity of glass = Volume of frustum of cone

B | b2

1]
——————»
Zem

nth [:rlz+r;+r'|r:}

1

3
=—h[ (2 +(1)" +(2)(1)]

a

bl o

L2144 4142]

o )

3 " S
_30% 022w T

frd

3
_ 102 =cm’
Therefore, the capacity of the glas 3

Let AQ be the tower and R, S are the points®maway from the base of the tower

respectively.
The angles are complementary. Therefore, if onéeang, the other will be 90 ¥.

In AAQR, A
AQ = tanf
Q
ﬂ = tanb el 1)
G -a L
In AAQS, 5 Rig— 4m —m0Q

— Gy —p
%:mn{‘-}{l a)

% =coth i)

On multiplying equationg) and (i), we obtain
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—Q] ?Q]: l;mﬁ]l {mlﬂ]l

4
AQ° »
36
AQ* =36
AQ =436 =16

However, height cannot be negative.
Therefore, the height of the tower is 6 m.



