CBSE Class 10 Mathematics Standard
Sample Paper - 02 (2020-21)

Solution
Part-A
1. HCF(45, 105) = 15
~ LCM = 828 - 3;5
OR

since we know that 7, is a prime number

as it has only 2, factors i,e 1 and itself

also, we know that the square root of every prime number is an irrational number.
therefore 4/7 is an irrational number.

2. 4x%-12x+9=0
Herea=4,b=-12,c=9
D=(-122-4x 4x 9=144-144=0
.". Equation has real and equal roots.
3. Given system of equations is, 3x-y-5=0and 6x-2y +k=0
Herea; =3,by=-1,cy=-5anda; =6,by; =-2,cp =k
For no:olu:ion Ei: ::—' # g—;
= § 37 &
> %
= k#-10
4. 3 common tangents can be drawn when circles touch externally as shown in the figure.
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- -1
5 a=-1,d = 2
Firstterm=a =-1

Secondterm=-1+d= -1+ % =_%
Thirdterm= —3 +d=—-1 +1 =0
Fourthterm=0+d=0+%=%

Hence, the first four terms of the given AP are -1, — -%, 0, %
OR

A.P.is17,14,11,...,-40

We have,

1 =Lastterm =-40,a =17 and, d = Common difference=14-17=-3
.. 6th term from theend =1-(n-1)d

=1-(6-1)d

=-40-5 x (-3)

=-40+15

=-25

So, 6th term of given A.P. is -25.

6. 0.6,1.7,2.8,3.9...

First term = a= 0.6

Common difference (d) = Second term - First term

= Third term - Second term and so on

Therefore, Common difference (d) = 1.7-0.6=1.1
7. 4224+ 52 =0

=>z(dz+5)=0

=2z=00rd4z+5=0

= Xx=0orx-= —%

OR

In quadratic equation az? + bz + ¢ = 0, if @ + ¢ = b, then roots are -1 and ==.
Herep? — g2 +r2 —p? = —(¢% - r?)
-(?-r?)

.. roots are -1 and
P-q?




8. Let PQ touch the circle at point R.

10.

11.

We know that tangents drawn from a external point to a circle are equal in length.
J.AB=AC=5cm

= AP+BP=AQ+QC=5cm

= AP+PR=AQ+QR=5cm..(0) [.- BP=PRand QC = QR]

Now,Perimeter of AAPQ = Addition of all three sides = AP + PQ + AQ

= AP+ RP + QR + AQ [*." from (i)]

=5+5

=10 cm

The perimeter of AAPQ is 10 cm.
Since Tangent touches A circle on a distinct point. On the diameter of a circle, only two

parallel tangents can be drawn.

OR

AF = AF = Tcm (tangents from same external point are equal)
BF =AB—-AF =13-7=6cm

BD = BF = 6cm (1angents from same external point)
.CD=BC-BD=14-6=8cm

CE=CD=8cm

-.AC = AE+ EC

=7+ 8 = 15em.

We have,

APOS ~ AROQ

= Z3=Z4and L1=42

Thus, PS and QR are two lines and the transversal PR cuts them in such a way that £3 =
Z4 i.e., alternate angles are equal. Hence, PS||QR.

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) x 5=124




=24+5n-5=124

=5n-1 =124

=25n=124+1

= 5n =125

=n=125/5

=n=25

Hence, 25th term of the given sequence 4,9,14,19, ..... is 124.

12. We have,

LHS = 42840l 4 5ingcosd

(sin 8+cos 8) (sin? §+cos® #—sin & cos ) .
= LHS= Y T + sin@cos 8

=> LHS = 1 - sinfcos@ + sinfcosf = 1 = RHS
13. Given A+l _ 4

cot A
squaring both sides we get
2 =
cot?A + (m A) +2=1
cot? A + ,A=1'2='
14. Number of spheres = Vwaﬁﬁn
Ixin
— 3
%:R’
(12)*(24)
- 4:-:(2]!

=108

15. First-term=a
the common difference,d =3a-a =2a
Sum of n terms, S, = 3 [2a+(n-1)d]

Putting the values
= 7 [2a + (n — 1)(2a)]
Sn = 3 [2a + 2an — 2a]
= 7 [2an] = (n)(an)
S,= an?
So, the sum of n terms is anZ.
16. Total number of all possible outcomes = 52




17.

18.

19.

20.

There are 26 red cards (including 2 queens) and apart from these, there are 2 more
queens.

Number of cards, each one of which is either a red card or a queen = 26 + 2 = 28
Let E be the event that the card drawn is neither a red card nor a queen.

Then, the number of favorable outcomes = (52 - 28) = 24

Therefore, P(getting neither a red card nor a queen) = P(E) = 24 -3

L (b) A(1,7), B(4, 2), C(4, 4)
Distance travelled by Seema, AC = \/ [-4 -1 + [4 - 7)* = /34 units
Distance travelled by Aditya, BC = \/ (-4 - 4:]2 +[4- 2]2 = /68 units
.". Aditya travels more distance
ii. (d) By using mid-point formula,
Coordinates of D are (%, %) - (%, g)
iii. ar(AABC) =1 12-49)+44-7-40-2)
=17 sq. units
iv. (b)(4,4)
v. (d)(4,2)
L (©)25m
ii. (@)40m
iii. (©)25m
iv. (d) 150 m?

. (@)60m

v

L (a) Curve A - Less than type ogive and Curve B - More than type ogive
il. (c) Median Wages = 50 Rs.
idi.

(d) Mode = 3 Median - 2 Mean = 3(50) - 2(50) = 50 Rs.

As, Mean = Median = Mode, so it is a symmetrical distribution
iv. (a) Median

V. (b) Median

i (@)6cm

il. (c)904.32 cm?

iii. (©)121

iv. (d)527.52 cm?

V. (c) Remain unaltered




21.

22.

Part-B
Let z = 0.2341 = 0.2341341 341...(1)
Multiplying both sides of (1) by 10, we get
10x = 2. 341 341 341 ....(2)
Multiplying both sides of (2) by 1000, we get
10000x = 2341. 341 341 31 ....(3)
Subtracting (2) from (3), we get
9990z = 2339 = z = 23
Here, p = 2339, g = 9990
Let A(x. yy), B(x3, y2) and C(x3, y3) be the vertices of a given triangle as shown in the
figure.

A, Wy

(3 7 /\\4 1
/ \

p!

\
Cixyya)

B y: |.'E"D

Now, (3,4) is the mid-point of AB, therefore,

3=311 nqq=010
2 2
Xj+Xy=6andyy +y,=8...(i)

(2,0) is the mid-point of BC, then,
_ Ttz _ it
2= —5— and0 = 3
Xp+Xg=4andy; +y3=0........(i)
(4,1) is the mid-point of AC, then,
4=010 g1=0"
2 2

X1+X3=8andy, +yy=2........(iii)
Subtracting (ii) from (iii), we get,
X1-Xp2=4andy;-y;=2....... (iv)

Adding (i) and (iv), we get,
2x4 =10 and 2y, = 10




23.

Xy=5andy;=5

From (i), we have,
X2=6-5=1landy,=8-5=3

From (ii), we have,
X3=4-1=3andy;=0-y,=0-3=-3

Thus (5, 5), (1, 3) and (3, -3) are the vertices of triangle.
OR

Area of triangle

=3z1(m — 1) + 22 (s — 1) +23 (11 — 1))
or, 24 = % [1(2K + 5)- 4(- 5 + 1) - k(-1 - 2K)]

or,48 =2k + 5 + 16 + k+ 2k?

or, 2k +3k-27=0

or,(k-3)(2k+9)=0

or,k=3.k=—§

The zeros of the said cubic polynomial are .land-3
Leta—— B=1andy=-3

Now,

at+B+y=3+1-3=1420=3

aﬁ+ﬁ'r+'va = ,(1) + (1)(- 3) +(-3)(3) = 1-3-3= 123

afy = —(1){ 3=-3

Now, a cubic polynomial whose zeros are a, S and  is given by
px)=x3- (a+ B+ 7)z? + (af + By + ya)z - aBy

Hence

P(x) = x* - Fx? + (~4)x + 3

or p(x) =2x3+3x?—8x+3




Steps of construction:
L Take a point O in the plane of a paper and draw a circle of the radius 4 cm.
ii. Make a point P at a distance of 7cm from the centre O and Join OP.
iii. Bisect the line segment OP. Let M be the mid-point of OP.
iv. Taking M as a centre and OM as radius draw a circle to intersect the given circle at the
points, Tand T'.
v. Join PT and PT’, then PT and PT are required tangents.
PT=PT =5.75cm

25. LHS-
tan A + cot A
1—cot A 1- f.u:u!

- m‘- + !-‘

R 1—tan A
T
fand-1 ° tan A(l-tan A)

can? A + 1
tanA-1 ' tan A(1-tan A)
tar’® A-1
tan A(tan A-1)
_ (tan A-1)(tan’ A+tan A+1)
- tan A(tan A-1)
_ tan’ A+tan A+1
N tan A
=tanA+1 + cot A

=slnA Ay

+ooa’lA

m;{md
sin A cos A +1
=sec AcosecA+1

=R.H.S

[a3-b3=(a-b)(a%+ab+b?d)]

OR




26.

27.

28.

Given: cot 8 = %
(1+sin 8)(1-sin#)

To Evaluate:

(1+cos8)(1-cos @)
_ 1-sin’@ _ cos?
T 1-co8  sin’d
= cot?8
2
e
= (%)
49
- ™
~ 7
S
r Sm
o 7em P
ZOAP =90°
in AOAP,

By applying Pythagoras theorem , we get

=172 = r?2 +15%

= r? =172 - 15% = (17 - 15)(17 + 15)

=2 x 32

=r?=64=r=48m

we should not take negative value because length cannot be negative.
=r=8cm

Let3+5 \/f be rational and have only common factor 1.
Let,3+5y2= %

5v2=%-3

\/i - a;:b

If ";:" is rational so, 4/2 is also rational number but it is not true as /2 is an irrational

number.

So it is a contradiction to our assumption,

Therefore, 3 + 54/2 is an irrational number.

Let the length of the sides of the right triangle be x cm and (x + 5) cm. Given, length of
hypotenuse = 25 cm.




29.

According to Pythagoras theorem;

p? + B = h? (where, p, b & h are respectively perpendicular, base & hypotenuse of right
angled triangle)

. x% + (x + 5)% = (25)° [Using pythagoras theorem]

=> x2 + x% + 25 + 10x = 625

= 2x% + 10x + 25-625=0

= 2x? + 10x-600=0

= 2(x + 5x-300)= 0

=> x% +5x-300=0

= x% +20x - 15x- 300 =0

= X(x +20)-15(x+20)=0

= (x+20)(x-15)=0

=> x - 15 = 0 ['.' Length can never be negative .. x + 20 7 0]
= x=15cm

S.X+5=15+5=20cm

Hence, the lengths of required sides are 15 cm and 20 cm.

OR
1 1 1 1
Considelr 2ﬂ+b+1;= = IE + ? + 2
= Jatbi 2 2% Th

= 2ab(2x-2a-b-2x)=(2a + b)2x (2a + b + 2x)
= 2ab (-2a - b) = 2(2a+ b) (2ax + bx + 2x%)

= -ab = 2ax + bx + 2x%

= 2x2+2ax+bx+ab=0

= 2x(x+a)+b(x+a)=0

= (@2x+b)(x+a)=0

- x=—p,-B

Hence the roots are —a, —; ‘

Let a, 8 and - be the zeroes of f(x) and the zeroes are in AP.

Supposea=a—d,f=aandy=a+d




30.

fix) = x3 - 12x% + 39x - 28

a+B+y=-(F)-12.0)

and, afy = — (%”) = 28..(2)

From equation (1), we have

a-d+a+a+d=12

3a=12=>a=4.

Now from equation (2), we have

(a-d)a(a+d) = 28

a(a-d? =28

4(16-d%) = 28

16-d% =7

d?=9

d=+3

CaseI: Whena=4andd = 3 : In this case,
a=a-d=4-3=18=a=4andy=a+d=7

CASEII: When a = 4 and d = -3: In this case,
a=a-d=4-(-3)=7,f=a=4andy=a+d=4-3=1
Hence, in either case the zeroes of the given polynomial are 1,4 and 7.

Given: D is the mid-point of side BC, E is mid-point of AD, BE produced meets AC at M.
To prove: BE = 3 EM
Construction: Draw DN || BM

Proof: In A ADN, EM || DN (construction)
.. AAEM ~ AADN (AA similarity)




31.

.*. DN = 2EM ..(1)

In ABCM, DN || BM (construction)
ACDN ~ ACBM (AA similarity)
DN _ CD

BM — cp (byBPT)

But CB = 2CD
DN _ CD

BM ~ 2CD
.. BM = 2DN ..(ii)
from (i) and (ii),
BM = 2(2EM)
.". BM = 4EM
.. BE =BM-EM =4EM - EM = 3EM. Hence proved

OR

8 c
Given A AABC in which AB = AC and D is a point on AC such thatBC? = AC x DC.

To Prove BD = BC

Proof BC? = AC x DC (given)

BC AC
= DC = BC

Thus, in AABC and ABDC, we have
% g and ZC = ZC (common).

AABC ABDC [by SAS-similarity].
AC _

~ % _ i
= ‘Eﬁ[ * AB = AC (given)]
= BD = BC

Hence BD = BC.

Number of possible outcomes = 50
Numbers which are multiple of 3 and 4 from 1 to 50 are = 12, 24, 36 and 48

No. of favorable outcomes = 4




P(the selected number is multiple of 3 and 4) =
32. Let AB be the lamp-post and CD be the girl.
[ ]

hm
1m

E 45m C 3Im A

Let CE be the shadow of CD. Then,
CD =1.5m, CE = 4.5m and AC = 3m.

Let AB=hm.

Now, AAEB and ACED are similar.
AB _ CD = _h _ 15 _1
AE — CE (3+45) ~ 45 ~ 3

=>h=3x75=25
33. The given series is converted from inclusive to exclusive form and on preparing the
frequency table, we get

Class Frequency

0.5-55 | 3
55-10.5 - g
 105-155 o 13
N 15.5-20.5 - 18
B 205-255 | 28
255-305 B 20 -
30.5-35.5 ] 13 _
- 3s.sa05 - 8
- ) 40.5-45.5 R 6
45.5-50.5 | 4

Clearly, the modal class is 20.5 - 25.5, as it has the maximum frequency.
Now, xy (lower limit of modal class) = 20.5, h (length of interval of modal class) = 5, fj (




frequency of modal class) = 28, fy 4 ( frequency of the class just preceding the modal class)
= 18, fy.1 (frequency of the class just exceeding the modal class ) = 20
Mode (M,) is given by the formula,

) (fa—fa-1)
Mo =2k + {h X (H.-l.%)_l—fm) }

=2'U-5+ 5)(@

= 20.5 + 210

=205+2.78
=23.28
Hence, mode = 23.28

R

A O B P Q

Let radius of semicircular region be r units.
Perimeter = 2r + rr

Let side of square be x units

Perimeter = 4x units.
ATQ4x=2r+ar=z = 2':'"

Area of semicircle = %n’

Area of square = x?

ATQ z? = Jmr?+4

= (5=) < jart 44
= 16 (@ + 772 +amr?) = Ly 1 4
= 4r + 7212 + 47r? = 8rr? + 64

= 4r2 4 7212 — 4mr? = 64

= r?(4+7? —4n) =64

= ri(r —2)? = 64

64
=aSr=
" \/ (x—2)?




35.

__8 _ _8 _
=>1'—w_2——£*2 7cm
T

Perimeter of semicircle =2 X 7 + % X 7=36cm
Perimeter of square = 36 cm
Side of square = ? =9cm

Area of square = 9X 9 = 81 cm?

Area of semicircle = % = i% X T xT=77cm?

Let the dimensions (i.e., length and width) of the garden be x and y m respectively.
Then,x=y +4and %(Zx+2y)= 36

= X-y=4..1)

X+y=36..(2)

Let us draw the graphs of equations (1) and (2) by finding two solutions for each of the
equations. These two solutions of the equations (1) and (2) are given below in table 1 and

table 2 respectively.

For equation (1)

X-y=4

= y=Xx-4

Table 1 of the solutions
X .: 4 2
y | 0 -2

For equation (2) x +y = 36

=y=36-Xx

Table 2 of the solutions
X 20 16
y | 16 20

We plot the points A(4, 0) and B(2, -2) on a graph paper and join these points to form the
line AB representing. The equation (1) as shown in the figure.

Also, we plot the points C(20, 16) and D(16, 20) on the same graph paper and join these
points to form the line CD representing the equation (2) as shown in the same figure.




36.

In the figure, we observe that the two lines intersect at the point C(20, 16) So x = 20,y = 16
is the required solution of the pair of linear equations formed. i.e., the dimensions of the
garden are 20 m and 16 m.

Verification : substituting x = 20 and y = 16 in (1) and (2), we find that both the equations
are satisfied as shown below:

20-16=4

20+ 16 =36

This verifies the solution.

Given: The height of the building is 7m and the angle of elevation of the top of a tower is

60° and the angle of depression of its foot is 45°.
C




InAABD, ZADB = LEAD = 45°
(alternate angles)
%% = tan45°
Xx=7
In AAEC, £F = tan60°
= 2_3
= h-T=2/3
= h-T7="7/3usingx=7)
= h=7/3+7
=7(v3+1)
=7(1.732 + 1)
Hence, the height of the tower = 19.124 m




