KENDRIYA VIDYALAYA SANGATHAN CHENNAI REGION

CLASS X MATHEMATICS -SOLUTION -BASIC (241)

PREBOARD -1 EXAMINATION 2024-25

Q.NO: SECTION A MARKS
1 =3 1
(©)3,5
2 _Z 1
(d) -
3 (a) no solution
4 (d) No Real roots 1
S (@16t 1
6 (b) (6,—12) 1
7 (c) 4 units. 1
8 (a)V3 1
9 (a) V2 1
10 | (d)2V7 cm 1
11 (b) 30 cm 1
12 (c) 6 cm 1
13 | (a) mcm3 1
14 (d) 6400 1
15 [(@75 1
16 (a) Mode = 3 Median -2 Mean 1
17 (b) 1.6 1
18 1 1
(b)
19 (c) A is true but R is false 1
20 (c) A is false but R is true. 1
SECTION B
21 We have, 2
96 = 25 x 3 and 404 = 22 x 101
~ HCF=22=4

Now, HCF x LCM = 96 x 404
96 x 404 _ 96 X 404

LCM =
= LC HCF )

=96 X 101 = 9696




OR

12,15 and 21

12 =22%3

15=3X%5

21 =3 %7

HCF = 3

LCM =22x3x5x7 =420

22 PQ =10
PQ% = 102 = 100
= (10 —2)2 + {y — (-3)}* = 100
= (8)%+ (y +3)? =100
=64+ y2+6y+9 =100
>y2+6y—27=0
=>y2+9y—-3y—27=0
=>yy+9)—-3(y+9)=0
>@+90r-3)=0
>y+9=00ry—3=0
=>y=—9o0ory=3
=>y=-93
Hence, the required value of y is -9 or 3 .
23 P (. ¥) Q
© (4,-3) 3 R 1 (8.5
Let coordinates of the required point be R(x, y). This means R divides the join
of P(4,—3) and Q(8,5) in the ratio 3: 1 internally. Using the Section formula
for internal division, here x; = 4,y; = =3,x, =8,y, =5,m=3,n=1
mx, + nx; my, + ny,
= (oy) = ( . )
m+n m+n
3(8) +1(4) 3(5) +1(—3)
= (oy) = ( . )
3+1 3+1
R _ (24 +4 15— 3)
(X’ Y) - 4 ) 4
(28 12> 73
= =— —) =
(X’ Y) 4 4 4 ( 4 )
=>x=7andy =3
Thus, the coordinates of R(x,y) = (7,3)
24 5

5 . 12 12
co0SA=—=sin A=—, tan A = —and cotA = —
13 13 5 12

5 12

— _13 3 _ 2> 144
LHS = 1-2 7 52 91 91
5 12
119 17

— 91 13




RHS == +2=2
13 13

13
= LHS = RHS

25

There are 13(8 + 5) fish out of which one can be chosen in 13 ways.

Total number of elementary events = 13
There are 5 male fish out of which one male fish can be chosen in 5 ways.
Favourable number of elementary events = 5

Hence, required probability = %

(OR)

Total number of balls inthebag =2 +3+4=9
I. No of balls which are notgreen =3 +4=7
Probability(not green) = 7

ii. No of balls which are notblack =3 +2=5

Probability{not black) 1—;

SECTION C

26

We have to prove that V2 is an irrational number.

Let V2 be a rational number.

2yz=L
q
where p and g are co-prime integers and g # 0
On squaring both the sides, we get,
or,2 = Z—z
or, p? = 2¢?
=~ p?is divisible by 2 .
p is divisible by 2
Let p = 2r for some integer r

or, p? = 4r?
2q2 — 4‘.’,.2[... pZ — 2q2]
or, q? = 2r?

or, 2 is divisible by 2 .

~ qis divisible by 2

From (i) and (ii)

p and q are divisible by 2 , which contradicts the fact that p and g are co-
primes.

Hence, our assumption is wrong.

=~ /2 is irrational number,




27 Let the polynomial be ax? + bx + c.
and its zeroes be a and f5.
Then,a + f =\/§=—gandaﬁ=§=£
Ifa=3,thenb=—3vV2andc=1.
So, one quadratic polynomial which fits the given conditions is 3x2 — 3v/2x +
1.
It is given that @ + = V2 and aff = é
Now, standard form of quadratic polynomial is given by x% — (a + B)x + aff
=x2—(a+B)x+ap
=x2 —\2x + %
= %(sz —3V2x +1)
Hence the required quadratic polynomial is 3x2 — 3vV2x + 1
28 Let the length and breadth of the park be [ and b.
Perimeter = 2(l + b) = 80
l+b=400r,b =40—-1
Area=1XxXb =1(40-1)
= 40l — I?> = 400 Given
12—40l+400=0
Comparing this equation with al? + bl + ¢ = 0, we obtain
a=1b=—-40,c =400
Discriminant D = b%? — 4ac = (—40)? — 4(1)(400) = 1600 — 1600 = 0
Asb? —4ac =0
Therefore, this equation has equal real roots and hence, this situation is
possible.
Root of this equation,
b
T 2a
_ _(—40) :ﬂ: 20
2(1) 2
Therefore, length of park, [ = 20 m
And breadth of park, b=40—-1=40—-20=20m
29 sin A can be expressed in terms of sec A as:

sind =+/sin% A

sind = /(1 —cos? A)
in4d= |1 !

SihaA = sec? A

. sec?A—1
Sma = sec? 4

\JsecZA—1

inA =
Sin oc A




Now,
cos A can be expressed in terms of sec A as:

cosd =
secA

tan A can be expressed in the form of sec A as:
As, 1 + tan® A = sec® A

= tanA4 = ++/(sec? A — 1)
since A is an acute angle, and tan A is positive when A is acute, So,tan A =

J(sec2A—-1)

Now cosecA can be expressed in the form of sec A as:

1
A =
cosec Sin 4,
A 1
cosecd = sec A
1—sec?A
V1 —sec?A
cosecA = ——
secA

Now, cot A can be expressed in terms of sec A as:

CotA =
tan A
as, 1 +tan® A =sec? A

cotd =

1
Vsec2A -1

30

Given, In trapezium ABCD,
AB||DC and EF| | DC

AE BF
To prove — = —
ED FC

Construction: Join AC to intersect EF at G.

m
-

C
Proof Since, AB||DC and EF||DC
EF||AB [since, lines parallel to the same line are also parallel to each other ].
In A ADC,EG||DC[ EF||DC]
By using basic proportionality theorem,
AE AG
ED GC




In A ABC, GF||AB[ EF||AB from (i) ]

By using basic proportionality theorem,
€6 _ CF [ 4G

=—0 =E[Ontakingreciprocaloftheterms]. (iii)
AG  BF ~ GC CF

From Equations (ii) and (iii), we get
AE  BF

ED _FC
Hence Proved.

OR

In A's ABE and CFB, we have

A D E
/
/'L////
S / F
— J
B C

£AEB = £CBF [Alternate angles]

2A = £C [Opposite angles of a parallelogram]
Thus, by AA-criterion of similarity, we have,

AN ABE ~A CFB.

31

Given,r =21 cmand 8 = 60°

i. Length of arc ==3%2nr=6—x2 X%X 21 =22cm

N 6 0o 22
ii. Area of the sector = — 712 = 2L x 22 % 21 x 21 = 231 cm?
360 360 7

iii. Area of segment formed by corresponding chord = Area of the sector -
Area of A OAB = %nrz - Area of A OAB

= Area of segment = 231 - Area of A OAB
In right angled triangle OMA and OMB,
OM = OB [Radii of the same circle]




OM = OM[ Common]

~A OMA =A OMBJ RHS congruency]

~ AM = BM|[By CPCT]

~ M is the mid-point of AB and ZAOM = £BOM
1 1

= £AOM = £BOM = EAAOB =3 X 60° = 30°

Therefore, in right angled triangle OMA,

30° = oM
cos =04
V3 oM
= —=—
2 21
2143
= 0M = cm
Also, sin 30° = am
0A
1 AM
= —=—
2 21
21
= AM = > cm

21
.‘.AB=2AM=2X7=21cm

213 _ 4413 2
— =, m

- Area of A OAB =§><AB><0M=§><21><
Using eq. (1),

4413 P
cm

Area of segment formed by corresponding chord = [231 E—

= 40.05 cm?
OR

i. - Diameter = 35 mm
. 35
~ Radius = ~ mm

~ Circum ference = 2nr
) 22 35
=2X 7 X > = 110 mm
Length of 5 diameters
=35%x5=175mm
-~ The total length of the silver wire required

=110+ 175 = 285 mm

.. 35 360°
ii.r=—mm,0 =— = 36°
2 10

~ The area of each sector of the brooch




36 22 35 35 385
— X —X—=——mm

= —X 2
360 7 2 2 4

SECTION D

32

32. Let the dimensions (i.e., length and width) of the garden be x and
y respectively.

Then,x =y + 4and%(2x +2y) =36

=>x—y=4..(1)

x+y=36

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

For equation (1)

x—y=4

>y=x—4

Table 1 of solutions
X 4 2
y|O0f -2

For equation (2) x +y = 36

=>y=36—Xx

Table 2 of 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 €(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.




- O Tt --0>0~»~0~o—-.—’
x A ap -

In the figure, we observe that the two lines intersect at the point
€(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.

OR

Suppose the numerator and denominator of the fraction be x and y
respectively.

Then the fraction is 3

If 1 is added to the numerator and 1 is subtracted from the denominator, the
fraction becomes 1.

x+1
Thus, we have = 1
y—

>x+1)=>H-1)

=>x+1—-y+1=0

>x—y+2=0

If 1 is added to the denominator, the fraction becomes %

X 1
Thus, we have — = =
y+1 2

=>2x=(y+1)
=>2x—y—1=0

We have two equations
x—y+2=0
2x—y—1=0

By Solving

So,x =3andy = 5.
The fraction is %




33

Let the height of the pedestal be h m.

S.BC=hm

In right triangle ACP,
tan 60° = “FC

A \/3 - .'wf-:cﬂf

= 3= 1-1"(;" ......... )
In right triangle BCP,
tan 45" = %

N B L —=pO—= h

Po
».v/3 =1 [From eq. (1)
= 3h=16+h=h(y3-1)=16= =L

~ - v'n l-

1.6(y3+1) 1.6{v3+1) 16{3+1)

= —_— 2 h= S h=—1_"
(VI 1) 31 E

= h=08(v3+ 1)




34

34, Given. AB and CD are two parallel tangents to a circle with centre O,

P o
A 8

€ D

From the figure we get,

ABLST then £ZASQ = 907 and

CDLTS then ZCTQ = 90°

ZASO = ZQS0 = % a5°

Similarly, Z0TQ = 45°

Consider ASOT,

ZOTS = 45° and Z0OST = 45°

Z80T + ZOTS + Z0ST = 180° (angle sum property)
ZSOT =180° -( £ZOTS + ZOST) = 18(F - (45° +45%)

= 180° - 90° =90°
-, £50T = 90°
35
35 Mode:

Here, the maximum frequency is 23 and the class comesponding to this frequency is 35 - 45,
So, the modal class is 35 - 45.

Now, size (h) = 10

Jower limit it (1) of modal class = 35

[raquency (fy) of the modal class = 23

frequency (fq) of class previous the modal class = 21

frequency (f) of class sacceeding the modal class = 14

- 14 _fi=h =6 4 il _
,.Mak"l -M_fr&xh-ls#bﬁ-ﬂ'“x 10

= 2 - ¥
-35*7;)( 10-354"‘7

=35+ 1.8 (approx,)
=36.8 years (approv.)




Meg-
Tkra=01=5%

Nusnber of Class :
’\? q = 'i A0 n "—‘l
finyers)  [patims()  jmarks(y) -
5 b 10 -3 -3 -1
/14
55 ! | 0 - 2
55 A L -1 -] -
1546 3 4 0 0 0
&5 H ) 10 l 4
365 5 ] A 2 10
Twal }:,f, =H0 V=9
Usig the step devimon rethod,

zf(—f—‘ =l (|

45 <4048

=3507 s

bmpretationr - Marcimum oomber of patiens admatted in the haspaal are of e age 364 yesrs (appeon. |, whilk 0 22 avesage the

a0 of 3 petient ackritied 10 foe bosgetal is 537 v




OR

Life time Nusber of largs (F) Comalative brequency
15002000 14 "
2002500 ) Wes=%
(1K) 'l MN+6= 13
W0 f 130+ 8= 2%
F- T Ub+T4=29
O30 R 20+ Q=3
] & T2+ 4840

o

N=40

Now we nay d)ummandamlwu)wmms%(r,%”- = 10) s 216
Wedin chsss = 300 - 350

(Lo

Heﬁnﬂ-[:— ')

Here

1= Lawer linit of medion class

¥ = Carnabsive Sopoency of clss prin to madin s,
{= Faxqeancy of medion chiss

= Class s,

Lowes limi {[) of medisn chass = 300
Fregueecy (1) of reedion chiss 6

Cumakaive frecpency fcf) of class preceding median class = 13)
(st sioe {h) = S0

Medin = 300 + (22 500

:m.%

= 300658

SECTION E

36

(i) n=16

(i) a=15

(III) a 10— 21
(or)

26 bricks in 5" row




37

37. & Since ZD = ZCand ZB = ZA (Aliernate interior angles)

© AO0AC ~ AOBD (By AA similarity)
OA _ "C oA OB
1. AOAC AMOBD = == OB ar AC — BD

ii. a AOAC ~ AOBD=>9-'-‘- 8;

Jr+4d _ J=+19
- o 243
L.0C=25
OR

B _0OD_ BD

b. AOBD ~ AOAC = 2B = SC ™ 'AC

: OA
& T+
= Terd = arslg 7 X=2
R el

- AC 0 or 5

=y =2

38

38 i \olume of the cuboid
=15 % 10 x 3.5 = $2%em’

I

ii. Volume of a conical depression

’r(o 5\2(1 4
=1 x Ex025x 3 = Zen
. Wlmneoﬂmnmmldq;mms

=4x ncm ncm =1.47em’

., \blume of the wood in the entire stand = volume of cuboid - valume of 4 conical depressions
=525 - 1.47 = 523.53cm’
OR

Cost of wood per cm?= ¥ 10
Totad cost of making pen stand = 10 ¥ 52353=7 523153




