Solution
Class 10 - Mathematics
2020-21 paper 8

Part-A
1. Prime factorization:
360=23x 32 x5
OR
The HCF of given numbers is
2X2%X3%X5=60
2. we have, 322 +2kz +3 =0
put,x = _71 (given)
= 3502+ 2K +3 =0
=3(1)-k+3=0
= 3. k+3=0

Adding (i) and (i), we get
29z + 29y = 116
=>X+y=4
4. A tangent is a line that intersects a circle at only one point on its circumference. On the other hand, a secant is
a line that cuts through a circle such that it touches at two points of the circumference.
Therefore, a circle can have a maximum of two tangents parallel to a secant.
5. We know that nth term is: ap=a + (n-1) d
Here, a, =64
J.64=a+(n-1d
= 64=4+(n-1)3
=60=(mn-1)3
=20=n-1
=n=21
So, 64 is the 21st term of the given A.P.
OR
Sequence is 4,9,14,19, .....
Clearly, the given sequence is an A.P. with first term a = 4 and common difference d =5
Let 124 be the nth term of the given sequence.
Then, a, =124
=a+(n-1)d=124
=4+(n-1)x5=124
=4+5n-5=124
=5n-1=124
=>5n=124+1
=5n =125
=n=125/5
=n=25
Hence, 25th term of the given sequence 4,9,14,19, ..... is 124.
6.an=a+(n—1)d; ar=a+ (k—1)d
Now,a, —ar=[a+ (n—1)d]—[a+ (k—1)d|=(n—1)d— (k—1)d=(n—1—k+1)d
=ap —ar = (n—k)d..Q))
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Hereaqq=5,a13=79

Taking n =13,k =11, eq. (1) becomes

ajz-a11=(013-11)d=79-5=2d = d =37
R2z-1)(z—-3)=(z+4)(z—2)

=22 -Tr+3=22+2x—8

=22 -92+11=0

This is of the form ax? + bx + ¢ =0, wherea=1,b=-9 and c = 11.

Hence, the given equation is a quadratic equation.

OR

We have, x =4 and x =-3.

Then,

X-4=0andx+3=0

= xX-dx+3)=0

= x2+3x-4x-12=0

=x%-x-12=0

This is the required quadratic equation
.1 common tangent can be drawn to two circles touching internally

Figure:
A

Since, AO is the radius and AP is the tangent from an external point P
Therefore, Z/OAP = 90° (Theorem: Tangents and radius are always perpendicular to each other at point of
contact)
= Z/0OAB = 90° — 50°
= /OAB = 40°
Z/0OAB = ZOBA = 40° (0OA and OB are radii)
.. ZAOB+ 40° + 40° = 180°
/AOB = 180° — 80° = 100°
Hence ZAOB = 100°
OR
Given,PQ is a tangent at a point C to circle with centre O and ZCAB = 30°.
Join OC.
.. OA = OC ['." radii of a circle]
= /0OCA = ZOAC [ . angles opposite to equal sides of a triangle are equal ]
= ZOCA = 30° [LOAC = 30°]...0})
A tangent is perpendicular to the radius at the point of contact.
.. OCLPQ
= /0OCP = 90°
= /0OCA+ /PCA=/Z0CP
= /OCA+ /PCA =90°
= 30° + LPCA = 90° [.'Using Eq(i)]
= /PCA =90° — 30°
= /PCA = 60°
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10.

11.

12.

13.

14.

15.

16.

From figure,
DE | | BC

Therefore, by Thales theorm ,we have,
AD _ AE
AB jflc A
AC = ExAB
_ AEx(AD+DB)
- AD
8x(6+9)
- 6
_ 8x15
6
=20
Here, a,, =

3n—2
An+5

3x8—2
Therefore, a5 = ey %

3x8-2 _ 22
4x845 37

Given equation is
sinx + cost = 1...0)
Since x = 30,

and ag =

Therefore, value of sin30 = %

By substituting the value of sinx in (i) we get

cosy = %

cos60 = %

Therefore cosy = cos 60

=y =60.

We have,

cos37°

sin53°

__ cos(90°—53°)
_ sin53°

— Sn33_ reince, Cos (90°-A) = SinA ].
sin 53

=1.

Let the radius of both sphere & cone ber.

Let the height of the cone be h.

Volume of sphere = %71'1"3

and volume of cone = %mﬁh

ATQ, %71'7'3 = %ﬂ'rzh (given, volumes are equal)

Or,4r=h

So, Height of cone = 4r

Diameter of sphere = 2r

diameter of sphere : height of cone=2r: h=2r:4r=1:2

The given A.P is 20, 17, 14, 11, ...

First term, a = 20

Common difference, d =- 3

nth term of the AP, ay,=a+(n-1)d=20+m-1) X (- 3)

.". 35th term of the A.P, ag5=20+(35-1) X (-3) =20-102 =- 82

Total number of out comes with numbers 2 to 101, n(s) = 100
Let E; = Event of selecting a card which is a square number
={4,9, 16, 25, 36, 49, 64, 81, 100}

= {(2%3)% @24 B2(O)%(N2,(8)%,(9)%,(10)%}

= n(Ez) =9

n(Ey) 9
n(S) ~— 100

Hence, required probability =
OR

Website : www.ndsclasses.com / Youtube:nds classes

3/12



17.

18.

19.

20.

21.

22.

Given: A card is drawn at random from a pack of 52 cards
To find: Probability of the following

Total number of cards = 52

Total number of red cards = 26

We know that, probability = Nuﬁiﬁiﬁgﬁ;ﬁ:&em

Hence probability of getting a red cards = g—g =1

2
i. (b) A(1, 7), B4, 2), C(-4, 4)
Distance travelled by Seema, AC = \/[—4 — 1]+ [4—7]? = /34 units

Distance travelled by Aditya, BC = \/[—4 — 4% + [4—2]® = /68 units
.". Aditya travels more distance
ii. (d) By using mid-point formula,

Coordinates of D are (%, %) = (%, %)
iii. ar(AABC) = $[1(2-4) + 4(4-7) - 4(7 - 2)]
=17 sq. units

iv. (b) (-4, 4)

v. (d) (4, 2)

i. (c) DE

ii. ) 1.6 m
iii. (a) 4.8 m
iv. (c) Angle B and Angle E are common

v. (d) lamp-post, the girl

i.(c)43

ii. (c) 60
iii. (b) Median
iv. (c) 80

v. (c) 31

i. (b) CSA of cylindrical portion + CSA of the conical portion
ii. (a) 72 (%r + h) cubic units
iii. (c) X 11088
iv. (c) X 332640

v. (d) 2:1

Part-B

Clearly, the required number divides (245 - 5) = 240 and (1037 - 5) = 1032 exactly.
So, the required number is HCF of (240, 1032).

2|240 | 2|1032

2120 | 2] 516

2] 60 i 2| 258

2/ 30 : 3] 129

315 ¢ | 43
5

Now240 =2 x2x2x2x 3 x 5= (2* x 3 x 5)

and 1032 =2 x 2 x 2 x 3 x 43 = (2% x 3 x 43)

. HCF (240, 1032)= (2° x 3)

HCF (240, 1032) = 24

Hence, the largest number which divides 245 and 1037, leaving remainder 5 is 24.
LetA—(1,5)

B—(2,3)

C—(-2,-11)

Then AB=1/(2- 1)+ (3-5)° = vI+d =15
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23.

24,

25.

BC=\/(-2-2)% + (-11-3)*= /(- 4)* + (- 14’
= /164 196 = /212

CA=\[ll— (-2 +[5— (-1 = /(3)° + (16)?
— /97256 = /265

We see that

AB +BC# CA

BC+CA+AB

and CA + AB # BC

Hence, the given points are not collinear.

OR

D(4, 4) c(11,6)

Let A(2, 0), B(9, 1), C(11, 6) and D(4, 4) be the given points.

. . . 1142 640\ _ (13
Coordinates of mid-point of AC are (T’T) = ( ) ,3)

9-+4 1+4) _ (13 g)

PRE)

Coordinates of mid-point of BD are (T’ 5

Since, coordinates of mid-point of AC # coordinates of mid-point of BD.

So, ABCD is not a parallelogram, Hence, it is not a rhombus.
The given polynomial is p(y) = 2y2+ 7y + 5
Herea=2,b=7,c=5

a, [ are two zeroes

So sum of the zeroes=a + =
Product of zeroes = aff = < = %
Now just put the values
a+7/3+aﬂ= (a+B)+ap
_ZT,5

_72 :
=_7='1
So the value of & + 8+ af is -1.

Steps of construction:

i. Draw a circle of radius 4 cm.
ii. Draw diameter POQ.

iii. Construct. ZPQT = 90°

iv. Produce PQ to T', then TQT" is the required tangent at the point Q.
L.H.S = sec?d - sec26

= sec?f (sec?6 -1)

= sec2f (tan20) [ "1 +tan?0 = sec?f or tan®6 = sec’f — 1]
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27.

28.

= (1+ tan20) tan?0 = tan26 + tan*0 = R.H.S
Hence proved.

OR
We have,

2(&5) ~ V3 (i merr)

S )

=2 (Zi§§§ ) o \/ﬁ{ tanc1o5s°3x8:/§ii§:15° }

[.- cos(90 — @) = sinf , cosec(90 — 0) = sech, tan(90 — 0) = cotf ]

=2 \/3{ o8 o } —o LB _9 1-1 [8660: L coth = ;]

tan 15° X /3x —= V3 cosf’ tan6
tan 15°
cos 58° cos 38°cosech2°
therefore, 2 ( sin 32° ) - \/g ( tan 15° tan 60° tan 75° ) =1
A

Let, AF=AE =X
ar AABC = arAAOB + ar/ABOC + arAAOC

ar AABC = 3(15)(3) + 5 (6 +2)(3) + 3 (9 + 2)(3)
2[5+ 6+ z+9+z].3 = 54

45 + 3x - 54

X=3

J.AB=9cm,AC=12cm

and BC =15 cm.

P(z) = z (8z* + 27)

= z(2z + 3) (42® — 62 + 9) Using identity a® + b* = (a + b) (a® + b* — ab)
Q(x) =22 (22° + 6z + 3z +9)

=2 x 2?[2z(z + 3) + 3(z + 3)]

=2x 22 x (z+ 3)(2z + 3)

Common on factors: x, (2 + 3)

Uncommon on factors: (42 — 6z + 9) and 2,z, (z + 3)

.LCM of P(z) and Q(z) = 2 x z*(z + 3)(2z + 3) (42® — 6z + 9)

The given equation is:
1 1 _ 10
2z-3 _z-5 9

_ @523 _ 10

2z—3)(z—5) 9
3x—8 10

T CeaEs 9

= 27x-72=10[(2x - 3) (x - 5)] ( By cross multiplication method)
= 27x - 72 = 10[2x% - 10x - 3% + 15]

= 27x - 72 = 10[2x% - 13x + 15]

= 27x - 72 = 20x% - 130x + 150

= 20x%-157x+222=0

Here,a=20,b=-157,c =222

Therefore, by quadratic formula we have:

—b++/b’—4ac
= T
157i\/(—157)2—4(20)(222)
=T = 10
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29.

1574++/24649—-17760

e 10
1574+/6889
= T= "7
7483
_ 15
=T = —;10 i
157483 157—83
=T 0 (;r T=—07
- = 37
=X=60rx 20

OR
Let shortest side be x units and other side be y units
A,

B X
Hypotenuse = z units
As per given condition

The perimeter of right-angled triangle is five times the length of its shortest side.

So, x+y+z=5X
=y +z=4x
=z =4x-y...()

The numerical value of the area of the triangle is 15 times the numerical value of the length of the shortest

side.

So, area of the rectangle is = 15x

= %x-y =15x

=y =30...(3i0)

Using Pythagoras Theorem, we get

722 =x2 +y2

=(4x - y)? = x% + y? [from (i)]

= (4x - 30)% = x2 + (30)2 [Using (ii)]
=16x2 - 240x + 900 = x2 + 900

=-15x%2 - 240X = 0

=15x(x-16)=0

=X = 0(rejecting) or x = 16

x=16

."Jength of the shortest side = 16 units
length of other side = 30 units

length of hypotenuse z = 4 X 16 - 30 = 34 units
p(y) =7y%- Sy - 2 = 3 (21y%-11y-2)
= 3 (21y%-14y + 3y-2)

217y By -2)+1@y-2)]

07y + DBy - 2)]

. 2 1
.". Zeroes are 3 27 .
Sum of Zeroes = 3 7 91
—b_u

a 21

. —b
.. sum of zeroes = —

—(2y.z1ly_-_ 2
Product oneroes—(3)( 7) o1
< __ 2(1) -2
a 3\7 21
.. Product = £

el
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30. Given: AFEC =2 AGBD and £1= /2

31.

F B cC G

To prove: AADE ~ AABC
Proof:In AADE, /1= /2 (Given)

= AE=AD ..ccccvviiiiiininee (i) (sides opposite to equal angles are equal)
Also, AFEC =~ AGBD (Given)
= BD =EC (by CPCT) ...ceevvvrveenennns (i)

/3 = /4 [By CPCT]
Also AE + EC = AD + BD

Dividing (i) and (iii), we get

AD _ AE _

5 = g and /A = ZA (common)
ANADE ~ NAABC (SAS similarity)

OR
A
3 E
F J - [:I"
= ] C

In right triangles AODB and AODC, we have

OB2 = OD? + BD? [ Using Pythagoras Theorem]

and, OC? = OD? + CD?

Subtracting them, we get

.. OB2-0C? = (OD? + BD?) - (OD? + CD?)

= OB2- 0C? = BD?- CD?...(J)

Similarly, we have

OC?- 0A2 = CE% - AE? ....(ii) [ Using Pythagoras Theorem In AAOE and /AACOE]
and, OA? - OB% = AF2 - BF? ...(iii) [ Using Pythagoras Theorem In /A AOF and /ABOF]
Adding (i), (ii) and (iii), we get

(OB? - OC?) + (OC? - 0A?) + OA? - OB?) = (BD? - CD?) + (CE2 - AE?) +(AF? - BF?)
= (BD? + CE? + AF?) - (AE? + CD? + BF?) = 0

= AF? + BD? + CE? = AE? + BF? + CD?

Hence Proved

Side of square = 6 units

Since A and B are the mid-point of KL and LM,

KA= AL = LB = BM = 3units

.".Area of square =6 x 6 = 36 sq.units

Area of AAJB = area of square - area of AAK] - area of ABM] - Area of NALB
=36- 3 X 6 X 3- 2 X 3 X 3-3 X6 X3

=36 —-9—-45—-9
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32.

33.

=13.5 square units

Area AJAB 135 _ 135_ 3

Probability that the point will be chosen from the interior of AAJB = —————— =
A is the position of the man, OA =12 m, BC is cliff.

th-12)m
60° r-l
ARGr xm 1'% h
£
12m ™
o é Y

- xm =
BC=hmandCE=(-12)m
Let AE=0B=2m
In right angled triangle AEB,

Area of square 36

2L = cot30° = AE =12 x /3

=12 x 1.732m = 20.78m

.". Distance of ship from cliff = 20.78 m.

In right angled triangle AEC,

CE _ tan60° = 12— /3

AE 123
h—12=36 = h=48m
Marks Cumulative Frequency

More than 0 100
More than 10 96
More than 20 90
More than 30 80
More than 40 70
More than 50 45
More than 60 23
More than 70 5

We plot the points (0, 100), (10, 96), (20, 90), (30, 80), (40, 70), (50, 45), (60, 23) and (70, 5) to get the 'more than

type' ogive as follows:

Number 60
of

Scale:
(0,100) X-axis: 1 cm = 10 units
Y-axis: 1 om = 10 units

students 50

x' ' 1 ! !

(50,45)

(60,23)

(70,5)
! L ' > X

) 10 20 30 40

Y Marks

Aty =50, affix A.

s0 60 70

Through A, draw a horizontal line meeting the curve at P.
Through P, a vertical line is drawn which meets OX at M.
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34.
=

OM = 47 units
Hence, median marks = 47

B C
In AABC, /A = 90°, AB =3 cm, and AC = 4 cm
BC2 = AB% + AC?
BC = \/AB? + AC?
— /32+42
=/9+16
=25

=5cm.

Area of semicircle with radius %cm + area semi circle with radius 4 cm = (area semicircle with radius écm -

2
area NABC)
7 (52 1
:5(5) —5><3><4

— i) g

= (%ﬂ — 6) cm?

Area of shaded region

5(3)° + 527 [F7— 6] em?

9 25
T+4-2]+6

A NEE oY oY |

1l
[op]

OR

A C

Given, radius of the quadrant AB = AC = 14 cm
BC2 = AB% + AC?

BC2 = 142 + 142

BC = 1/14? + 14% = 14y/2cm

.. radius of semicircle = 7\/§cm

. . 1
Area of semicircle = 5 X 7r?

:%xz—fx(7\/§)2
= X B XTV2x 72

=11 X /2 x 7T/2

=11x7x2

=154 cm?

Area of segment BPCO = ggi)f — %sin or?

—p2(m 1y
=r (360 251119)
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=14x 14 (— X o — 25in90°)

=14 x 14 x 7

= 56 cm?

Hence, area of shaded region = 56 cm?
.Wehave,2z+y—11=0andx—y—1=0

Now, 2z +y = 11

=y=11—-2z

Wheny=4=z=3

Wheny=—-5=z=1

Thus, we have the following table giving points on the line 2z + y = 11
X 4 5

y 3 1

Now,z —y =1

sy=z—1

Whenz =2=y=1

Whenx =3 =y =2

Thus, we have the following table giving points on the linex —y =1

X 2 3

y 1 2

The graph of the given linear equations is:

>
.-""'lI

\\2:""}'- 11=0

W L

Sy

/ N i
/ N

Clearly, two intersect at (4, 3)
Hence, x = 4 and y = 3 is the solution of the given system of equations.
We also observe that the lines represented by 2x + y =11 and x- y = 1 meet y - axis at (0, 11) and (0, - 1)

respectively.
. According to question it is given that a building AB of height 15 m and tower CD of h meter respectively.

A

e T s peat o
e
i
kY

"1:\3’

h-15
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Angle of elevation /DAE = 30°

Angle of elevation /DBC = 45°

To find: BC and CD

Proof: In right ADEA, using Pythagoras theorem
BE — tan30°("." AE=BC=%)

h-15 _ 1
z V3
_ z ;
= h—-15= 7 @)
In right ADCB, by Pythagoras theorem
% = tan45°

Putting the value of h in equation (i)
-z ;
xX-15 = N [from (i)]

= 15=z— "

V3
= 15:( —%)m
~ 15— 3%/‘3’)
—~  45=(3-1.732)z
= 1o =1
X =35.49

Thus h =35.49m
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