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General Instructions :-
(1)  All Question are compulsory :

(1) This question paper contains 40 questions.

(i11)) Question 1-20in PART-A are Objective type question carrying
1 mark each.

(iv) Question 21-26in PART-B are sort-answer type question
carrying 2 mark each.

(v)  Question 27-34in PART-C are long-answer-I type question
carrying 3 mark each.

(vi) Question 35-40 in PART-D are long-answer-I1 type question
carrying 4 mark each

(vii) You have to attempt only one If the alternatives in all such
questions.

(vii1) Use of calculator is not permitted.

(ix) Please check that this question paper contains 10 printed pages.
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(x) Code number given on the right hand side of the question paper
should be written on the title page of the answer-book by the

candidate.

Time : 3 Hours Maximum Marks : 80

CLASS -X MATHEMATICS

PRE-BOARD EXAMINATION 2020-21

PART — A& (Question 1 to 20 carry 1 mark each.)

SECTION I : Single correct answer type

This section contain 10 multiple choice question . Each question has four

choices (A), ( B), ( C) &( D) out of which ONLY ONE is correct .

Q.1 | HCF of two consecutive even numbers is:
(A) 0 B)1 (C) 4 (D)2 ANS D

Q.2 | If the HCF of 210 and 55 is expressible in the form
210x5+55y theny =

a.-19 b.-29 ¢. 19 d.29
ANS : (a) 19

Q.3 | If HCF of 65 and 117 is expressible in the form of 65m-117,
then the value of m is:
(A)4 (B) 2(C)1 (D)3 ANS B

Q4 | [f 47x+31y =63 ;31x+47y =15 then
(@)x=2,y=1 (b) x=2,y=-1 (c)x=1y=2
Ans.(b)

(d)x=-Ly=2
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Q5 | n the given Fig. ZBAC =90"and AD 1 BC. Then, Q9 7 (1+cosf) (1-cosb)
If cotd =— then the value of |—sind) (l+sing) 8
(a) BD. CD =BC? (b) AB. AC =BC” 8 (I=sin@) (1+sin0)
(c) BD.CD = 4D’ (d) AB. AC= 4D’. . Ans.c (a) Rl (b) 8 (c) o4 (d) !
Q.6 64 7 49 8 ra
Q.10 | If the points (k, 2k), (3k, 3k) and (3, 1) are collinear, then k
1 1 2 2
(M- B ©-2 D)2 ANS.(A)
In the given T are three tangents TP, TQ and - - -
AB are respectively drawn at the point P, Q and R to a circle. (Q11-Q15) Answer the following questions
The semi - perimeter of ATABis equal to QILIfh, s, V be the height, curved surface area and the volume of a
(A)3TA (B)TP (CO)4AB (D)2TQANS:B cone respectively, then (3 aVh® —s*h? + 9V ° ) is equal to --
---------- 0
_ , OR , . Q12| piscriminant of the quadratic equation 2x* +x—8=018 -----------
PT is a tangent to a circle whose center is O. IF PT = a units
and radius is r units then, how far are P from O? OR
Na? +r? (B) Nat —r? (C) Nt —a? (D) v2x ANS: A On dividing 3x’ —2x7 +5x—5by a polynomial p(x), the
Q.7 | The coordinates of the middle points of the sides of a triangle quotient and remainder are x> —x+2 and -7 respectively. Then
are (4, 2), ( 3, 3) and (2,2), then the coordinates of its centroid ) (x) = 3x% — 2x +5x +2
are P 2 —x+2
(@) (3,7/3)(b) (3,3) (c)(4,3) (d)none of these (Ans. a ) p(x)=--------- .ans : = 3x+1
Q8 | The value of x for which AB = BC, where A(6, -1), B(1, 3) and Q13| Determine the ration in which the line 2x +y — 4 = 0 divides
C(x, 8), 1s the line segment the joining A(2, -2) and B(3, 7) ------------ 7.9
(A) (A)3 (B)-3 ©)5 (D) -5 ANS.(B), (C) Q1417 et S, denote the sum of n terms of an AP whose first term is a.
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if the common difference d is given by d =S, —KS, |+, ,,
then k = -------em-m—-- 2

Q.15

The probability that a leap year should have exactly 52 Tuesday

i§ ~mnmmv >

7

Fill in the blanks (Q16 — Q20)

Q.16

Check whether 4" can end with digit zero for any natural

number n.ANS
If anumber 4", for any natural number n ends with digit 0, then it is divisible by 3.

The prime factorization of 4™ must contain the prime factor 5.

This is not possible because prime factors of 4"is 2 only and the uniqueness of
Fundamental theorem of arithmetic guarantees that there are no other prime i

factorisation of 4

Hence 4" can never end with the digit zero forn e N.

Q.17

In AABC,D and e are the point on the side as and ac
respectively such that pe|sc. If AD=6x-7, DB=4x-3, AE=3x-3

and then find the x.SOL:

EC =2x -1, value of

A

AN
AN

E
B C
AD=6x—7.DB=494x—3
AFE=3x—3_ EC=2x—1
DE|BC
BB PT
AT AT
DB EC
o x—7 S3x—3
4ax—3 2x—1
After solving x =2

Q.18

The sine of an angle is to it’s cosine as 8:15. find their actual

. 15
e Sln9=—-cosgz—
value . Ans-: 17 17

Q.19

Is 184 a term of the sequence 3, 7, 11
. BT Ty | ([am—— a=3,d=7-3=11-7=4

Tn=a+(n—1)d. Let Tn=184
184=3+(n—-1)4

—184 is not a term of given A.P.

Q.20

If the equation kx* —5x+k=0 has real roots, find the value of
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25—4/c220:>§sks—E
2 2

k.ANS: ANS: D>0 OR

PART —B (Question 21 to 26 carry 2 mark each.)

Q21| Jasleen goes to big bazaar every 64 days and harpreet goes to
the same every 72 days. They meet each other one day. How
many days later will they meet each other again? Answer-: 576
days

Q22 | The radi of two concentric circles are 13 cm and 8 cm . AB is a
diameter of the bigger circle . BD is tangent to the smaller
circle touching it at D . Find the length of AD . ANS

AE =16 ; BD=DE=M;
AD? = AE* + DE* = AD=+/361=19
Q.23 | The base PQ of two equilateral triangles PQR and PQR’ with

side 2a lies along y-axis such that the mid-point of PQ is at the
origin. Find the coordinates of the vertices R and R’ of the
triangles.

Sol:
We have two equilateral triangle and with side PQR PQR’ 2a
O 1s the mid-point of PQ.

In AOOR. ZQOR =90°

Hence. by Pythagoras theorem
OR’ + 00’ = OR’
OR* =(2a) —(a)
OR’ =3a’

OR=/(3)a

Coordinates of vertex R is (\/Ea. O) and coordinate of vertex R’ is (—«/5(1.0)

Q24 | The angle of elevation of the top of a hill at the foot of a tower
is 60 and the angle of elevation of the top of the tower from the
foot of the hill is 30. If the tower is 50 m high, find the height
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D
Tower
B
a h
3
60° 30°
A i
In rt ABAC
cot 30° = £
50
AC =503 m
Inrt AACD
tan 60° = g =CD = 150 m
of the hill. ANS: 504/3

Q.25

Cards marked with numbers 13, 14, 15 ...... 60 are placed in a
box and mixed thoroughly. Once card is drawn at random from
the box. Find the probability that the sum of digits on card
drawn is 5.

ANS:
Sample space = {13, 14,15, ...... , 60}

Total no. of possible outcomes =48
Favourable outcomes =14, 23, 32, 41, 50

—

%

45

S P{sum of digits 15 3) =

OR
A letter 1s chosen from the word ‘EQUATION’. What is the
probability that it is a consonant ?ans : 3/8

Q.26

A rectangular sheet of paper of dimensions 44cmx 16¢cm 1s
rolled along its length to form a cylinder of height 16cm. find
the volume of the cylinder .
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r

16 cmm
O
2r=44
. 22 _
L 2X — xXr=44 —Dr=7 cm
7
", Volume of cylinder
22 _ . 3
= x 7 x7x16 con”
: 3
= 2464 cmn

ANS:

PART — C (Question 27 to 34 carry 3 mark each.)

Q.27

Three sets of English, Hindi and mathematics books have to be
stacked in such a way that all the books are stored topic-wise
and the height of each stack is the same. The number of English

books 1s 96, the number of Hindi books 1s 240 and the number
of mathematics books is 336. Assuming that the books are of
the same thickness, determine the number of stacks of English,
Hindi and mathematics books.

ANSWER -: Thus, HCF of 96,240 and 336 is 48.Hence, there
must be 48 books in each stack.Now, Number of stacks of

Exclehiboolsn numl’:z;n bi’} Zj;okingi'lijh eal:i)z()kitack B % =2

Number of stacks of Hindi books=
number of hindi books 240

number of books in each stack 48

And Number of stacks of mathematics books=

number of mathematics books _336_7

number of books in each stack 48

OR

An army contingent of 616 members is to march behind and
army band of 32 members in a parade. The two groups are to
march in the same number of columns. What is the maximum
number of columns in which they can march? ANS

Let x be the maximum number of columns in which the two groups can march.

v is HCF of 616 and 32.

By Euclid’s division algorithm

616=32x19+18

32=8x4+0

HCF (616, 32)=8

Hence the maximum number of columns in which they can march is 8.

Ans: 8 columns
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the ratio of the mth and nth terms is (2m-1): (2n-1) ANS: > x+3x-2+y =180
T, la+@m-Dd] 2m-1 = 4x +y =182 ...(vi)
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Q28| The ratio of the sum of m and n of an A.P. is m” :n”. Show that LA+ /ZB+ ZC = 180°
S m :>m/2[2a+(m—l)d]_m2
S, n*  n/2Ra+(n-Dd] n’ therefore - d = 2a & = 4x+y =180+ 2
T, la+m-Dd] 2n-1-
, la+@-na] 2 4x +3x=182-7

Q.29 | The ages of two friends Ani and Biju differ by 3years. Ani’s

father Dhatam is twice as old as Ani and Biju is twice as old as = 7Xx=175
his sister Cathy. The ages of Cathy and Dharam differ by 30 175
years. Find the ages of Ani and Bijy. ans : > T = - 25
X—Y=i3;2X—§=30:>X=19&Y=160R X=21&Y =24 s LA=g®=25"
OR B=3r—-2)°=(3x25—-2)°=(75—-2)=173°
In aA ABC, A= x% ,B=(3x-2% , «2C=y° Also , And, Z/C = y° = 82°
ZS; <8 =97 Find the three angles. 30 Eind the value of a and b such that x* +x° +8x” +ax+bis
=x° .0 . : :
/B — (3 (12 o divisible by x* +1 give the remainder 3x + 5. a =4 &b =12
= (3z —2)° ..aD Q31| If the point P(x,y) is equidistant from the points A(3,6) and B(-
L0 = y° ..(iii) 3,4) prove that 3x +y - 5= 0.
— — Q° i Q.32 tan 4 t A
And, Z/C — /B = 9° ....(iv) Prove that : . = y +1 = e 1+ sec A cosec A .
y - (3x-2)=9 ANS: —cot —tan
= y-3x+2=9
= y-3x=9-2
= -3Xx+y=7...V)
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sm A cos A tanB + sinb = m

S cos A 3 sin A
LH 1— cos A 1 sin A

tanb® —sinb —=n

sin A cos A (I +1n) (1 —1n) = 2tanbd X 2sinb
sinA X sinA + cosA X cosA

CcosA (sinA — cosA)  sinA (cosA — sinA)

m-=- —n2=4dtanb sinbd

. (12— n?)2 = 16tan26 sin-0

|
sin“A cos”A , _
: - : 16N = 16(tanb + sinb) (tanb — tanO)
cosA (sinA — cosA)  sinA (sinA — cosA)

3 3 — 16(tan26 — sin-0)
sin"A —cos” A

sinA cosA (sinA — cosA) —16 Sinie - Sinze]
F i D ) _ cos™— 0
(M) (snrA + cos“A + cosA smA)

sinA cosA (sinA—-v<osA ) —16 S0 A —cos™0)

_ cos2e
1 + cosA sinA 1 1
— ——— \ < 2 1 2
sinA cosA sinA cosA L oy
= secA cosecA +1—RHS LHS = RHS
OR > >\ D 4
. . S (e — ) =16mn
If tan A + sin A = m and tan A — sin A = n, prove that (m?>- n?)? ( )
= 16mn. ANS: , : : :
Q.33 | In Figure 3, ABCD is a trapezium with AB || DC, AB = 18 cm,
DC = 32 c¢cm and the distance between AB and DC is 14 cm. If
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arcs of equal radii 7 cm have been drawn, with centers A, B, C Marks 0-10 10-20  20-30 30-40 40-50
and D, then find the area of the shaded region. No. of students 4 8 10 20 5
A B fo A f
Maximum frequency =20 (f})
/ Mode =1+ | fi - fo —
% \ 2fi—fo— 12
& =3o¢{—2°"1° xlOl
ANS 40-10-8
D C PART —D (Question 35 to 40 carry 4 mark each.)
ANS: o Q.35 | Draw a circle of radius 6 cm from a point 10 cm a from the
center , construct the pair of tangent to the circle arf? measure

Area oftrapezium = — (18 + 32) x 14 =350 cm’

b | =

Areaoffourarcs= 1 (7) =154 cm’

Area of shaded region= 350 — 154 =196 cm”

Q.34

Find the mode of the following distribution of marks
obtained by 50 students.

Marks 0-10 10-20 | 20-30 30-40 |40-50
No. of 4 8 10 20 8
students

their length .

Given: A circle whose centre is O and radius is 6 cm and a point P is 10 cm away from
its centre.

To construct: To construct the pair of tangents to the circle and measure their lengths.
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i Join PO and bisect it. Let M be the mid-point of PO.
ii. Taking M as centre and MO as radius, draw a circle. Let it intersects the given
circle at the points Q and R.
iii. Join PQ and PR.
Then PQ and PR are the required two tangents.
By measurement, PQ = PR = 8 cm
Justification: Join OQ and OR.
Since ZQPO and ZORP are the angles in semicircles.
5. Z0QP =90° = ZORP
Also, since OQ, OR are radii of the circle, PQ and PR will be the tangents to the
circle at Q and R respectively.
.". We may see that the circle with OP as diameter increases the given circle in two
points. Therefore, only two tangents can be draw.

Q.36

In below Fig., AABC is right angled at C and DE L AB. Prove
that AABC ~ AADE and Hence find the lengths of AE and DE.

B

Sol:
In AACB, by Pythagoras theorem

AB2 = AC2 + BC?
= AB2=(5)2+ (12) 2
= AB2 =25 + 144 = 169

i2em —-=-——

= AB =169 =13 cm
In AAED and AACB
£A = £A [Common)]
£AED = £ACB [Each 90°]
Then, AAED ~ AACB [By AA similarity]
LAE _ DE _ 4D
"“Ac~ cB 4B
AE  DE 3
= —_—=—
5 12 13
AE 3 DE 3
_—= — and — —
5 13 12 13
= AE =%cmand DE =3—6cm

13 Or ANS:
P
SE

3

D 13-x

2

1 "
" o 2=PQ2+QR2
In right APQR, PR?=PQ?+QR PO _QR _PR_5_12_13
=25+144 PE DE PD "x y
= PE=2;pp =%
13 1
OR

ABC is a triangle in which AB = AC and D is a point on AC
such that BC?> = AC x CD. Prove that BD = BC. SOL:
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BOE=ac > oD — - 21 (x+6) +24x=x (x + 6)
BC CD S = /
. e (1) X x+6 )
ac Be 21x + 126 + 24x = x> + 6x

A 7 8 3 1 . -
—_t == = x2 —39x-126=0
x x+6 9 3
D . i 4
(x+3)(x—42) =0
7(x+6)+8x 1
ol i -3 r=—3 or x=42

— C x(x+6) 3 X 3 0r x 2

In A DEC and ABAC. ) ) ) )
BC CD . _ : Since x is the average speed of the train, x cannot be negative.
1l - Fromn (1)

Therefore, x = 42. So, the original average speed of the train is
42 km/h.

ZBCD = =BCA

ADEC 11 ABCA ..... by SAS similarity OR

— BAE _ 22 Solve x* - (ﬁ + l)x +4/3=0 by the method of completing the
2D _BC (-AC=AB) R Y
AB AC ! X2 — (ﬁ + 1)‘\-: -3

— BD = BC

Q.37

A train travels at a certain average speed for a distance of 63
km and then travels a distance of 72 km at an average speed of
6 km/h more than its original speed. If it takes 3 hours to
complete the total journey, what is its original average speed ?
Solution : Let its original average speed be x km/h. Therefore,

e N |

2

i ]

A

(a1} ()
| 2 4

> >

o \/'§+1:i —1
> >

9

square. ANS: v= /3 and 1

Q.38

A semicircular thin sheet of metal of diameter 28cm is bent and

an open conical cup 1s made. Find the capacity of the cup.
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14 cm

m o
_

28 cm

Slant height of cone = 14 cm

T

Circumference of sheet = 7ir

~

)

2
X M =44 cm

U]

Let ‘1’ be the radius of cone
L2Tmr=4M=>1r=7

hz — hz _ 1,2
o

ANS: =17

h=7\/§
Volume of cup = % wrZh
12 ‘
=X X7 X7X73

N

1078 3

-
J

~

cm?

OR
Water in a canal, 30 dm wide and 12 dm deep, is flowing with a
speed of 10 km/hr. How much area will it irrigate in 30 minutes
if 8 cm of standing water is required from irrigation.
Sol. Speed of water in the canal = 10 km. h = 10000 m.60 min

= STOOm/min.

- The volume of the water flowing out of the canal in 1 minute

= (ﬂxﬂxgj m2:600 In3
3 10 10

-~ In 30 min, the amount of water flowing out of the canal =
(600 x 30) m3 = 600 m3

If the required area of the irrigated land is x m2, then the

volume of water to be needed to irrigate the land

25

= (XXijw - X m3 Hence, i—’s( ~18000 = x=18000x > = 225000

Hence, the required area is 225000 m2.

Q.39

From the top of a tower the angle of depression of an object on
the horizontal ground is found to be 60°. On descending 20 m
vertically downwards from the top of the tower, the angle of
depression of the object is found to be 30°. Find the height of
the tower.

Figure

In rt AACP

h

tan G0

In rt ABCP
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h-20
|
1 h-20

o be

h

3
h=30m

Height ot the tower is 30 m

tan MF

from (1)

h-20

Q.40

If the median of the distribution given below is 28.5, find the
values of x and y.

Class 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | Total
interval

Frequenc | 5 X 20 15 y 5 60
y

ans—:x=8,y="7

***********//**********

for Totem v forar i st oTut wew Serga ot TR B TR

by Dr. Agyal
Gprw *
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