INDIAN SCHOOL AL MAABELA

(1SO 9001: 2015 CERTIFIED INSTITUTION)
COMMON PRE BOARD EXAM EXAMINATION - 2022-

2023
SUBJECT: MATHEMATICS (241)

ISAM/FR/SEC/MS/04
CLASS: X Max. Marks: 80
Date: Time: 3Hr
MARKING SCHEME
1 The points given are (4, p) and (1, 0) By distance formula,5=V(4-1)2+p2=25=(4-1)2+ | 1
P2=25=32+p2=225=9+p2=>p2=25-9=16=>p==4
2 a’b? 1
3 1

108=2x2x3x3x3=2%2x33

4 Total number of possible outcomes = 36 Now for the product of the numbers on the dice is
prime number can be have in these possible ways = (1, 2), (2, 1), (1, 3), (3, 1), (5, 1), (1, 5) So,
number of possible ways = 6 .. Required probability = 6/36 = 1/6

5 The given equations are:
x+2y+5=10
—Bx—6y+1=0
From the given equations we have:
a, 1 b 2 1 ¢ 5
a, -3b, -6 -3¢ |
I:JII bl CI
a, b ¢
Hence the given parr of equations have no solution.
6 Here,a=2,b=-Tandc=3
ptgq=-b/la=7/2andpq=cla=3/2
vg-pg=t-2-13_2_,
Pra=PI=y7 3772 727"

7. sin 2.4 :%LemJ 45" :%x - =é:sin3ﬂ” =24=30"= 4=15"
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8 cot C =3 = cot 30°, so, £C = 30°,
Hence, £A = 60°,
So,cos AsinC+smAcosC =lxl+£x£=l+izﬁzi=l
2 2 4 4 4 4
9 Ans: (¢) E
2
lan9+c0l19=2:>lan9+t =2 = tan" #-2tanf+1=0
an
=(tanf -1 =0=tanf =1=tan 45" = H=45"
3 Sg_ o3 : LY (1Y 1 1 1 2
Now,sin’ 8 +cos’ @ =sin” 45" + cos” 45" =[EJ +[E] =m+ﬁ = 3 = %
10 . . o . .
Let girl starting point is A and she goes to B towards east covering 200 m distance .
Now from B she moves 150 m towards north let at point C.
North
(&
/" |150m
West < > East
Al 200m B
South
Then, using Pythagoras theorem we get,
= AC = V(AB? + BC?) = AC = V(200% + 150%) = AC = V(40000 + 22500)
= AC = V62500 = AC =250 m
11. | Ans: (¢) 4.5 em
CD CE 3 4 9
DE|AB= —=——=—=—=DAd=—=45cm
DA EBE DA 6 2
12 Ans: (b) 50°
13. Ans: (b) mode = 3 median — 2 mean
14. Ans: (¢) 30 — 40
Marks 0—10 1 10-20 ] 20-30 ] 30—-40 | 40-50 | 50— 60
No. of Students 3 9 15 30 18 5
Highest frequency 1s 30 which belong to 30 — 40. Hence, Modal class 1s 30 — 40
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15.

Ans: (b) g em?

Let the radius of the circle be 't'
Circumference (C) =22 cm

= radius (r) = C2a=22/(2 x 22/Ty=(22 = V(2 % 22)=T7/2 em
Therefore, the area of a quadrant = 1/4 = r

=1/4=22/T = T/12=7/2

=77/8 em?

16.

Ans: (¢ k=4

For a quadratic equation to have equal and real roots the discriminant should be equal to zero.
D=0. Now, D=b" —4ac

=20=(4)-4()k)=0=16-4k=4k=16=k=164=k=4

17.

Ans:(d) 16:9
Let the radius of two spheres be rl and r2.
Given, the ratio of the volume of two spheres = 64 : 27
4,
v, 3" 5 64

n_6d_n_14
vV, 4 5 ' 27 r 3

- — H r‘j - -
37"
Let the surface areas of the two spheres be S1 and S2.

U8, _4xpt n (4) 16
S, 4z’ r? \3) 9

2

18.

Ans: (b) 128 cm?

Radws of circle =8 cm

= Dhameter = 8 % 2=16 cm

The diameter of circle = diagonal of square =16 cm = aV2
=a=16/N2 =82

Area of square = (side)® = (842)* = 128 cm?

19.

Ans: (a) Butl{ Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A).
HCF x LCM = Product of two numbers

90=144

= LCM = =5x144 =720

20.

Ans: (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation
of Assertion (A)

SECTION B
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21. | Ans: tan(A + B) = V3 = tan 60°
=A+B=60° ...... (1)
tan(A — B) = 1/73 = tan 30°
=A-B=30° ...... (1)
Adding equation (1) and (11),
2A =90° = A =45°
Putting the value of A in equation (1),
45+ B = 60°
= B=60°-45"=B=15°
OR
If xsin*@ + ycos’@ = sinf cosfl and xsinf = ysind then find x* + 7.
Ans:
We have, zsin®0 + ycos*d = sinfcosd

(zsin@)sin’@ + (ycos @)cos’d = sinfcos

= rsin @(sin’0) + (zsin 0)cos’@ = sinfcos d

= mﬁillﬂ{sinzﬂ-l-(:nﬂgﬁ} = ginfcos#

= zsinf! =sinflcosf = = cosf

Now, zsinfl = ycosf = cosfsinf = ycosf = y = sinf
Hence, ¥ + ¥ = cos’f + sin*f =1

22. | Ans: Given : ABCD is a trapezium, AB II CD
D C

[n AAOB and ACOD

£OBA = £0DC -——-eq.] (alt.angles are equal)
2£0AB = £0CD ----eq.2 (alt.angles are equal)
Therefore, AAOB ~ ACOD( A.A Similarity)

04 OB
Hence, —=—
oD
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23. Ans: We know that the minute hand completes one rotation in 1 hour or 60 minutes.
Length of the minute hand (r) = 14 cm
Area swept by minute hand in 1 minute = 17/60
Thus, area swept by minute hand in 5 minutes = (w?160) x 5 =m?/12
=1/12 % 22/7 % 14 x 14 cm?
= 154/3 cm?
OR

the arc (i1) area of the sector formed by the arc
Ans: Here, r=21 cm. B8 = 60°

Area of the segment APB = Area of sector AOPB - Area of AAOB
(i) Length of the Arc, APB = 8/360° = 2ar

=60°%/360° = 2 = 22/7 = 21 cm

=22 cm

(ii) Area of the sector, AOBP = 6/360° x ar’

=60°/360° x 22/7 = 21 x 21 cm”

=231 cm’

In a circle of radius 21 cm, an arc subtends an angle of 60° at the centre. Find (1) the length of

Ans: Let ZAPO =8
04 1

= sl =—=—=s5mn30" = =30"
oP 2
= ZAPO =20 =2(30")=60"
Also, Z/PAB = Z/PBA=60" (. PA=PB)

= AAPB is an equilateral triangle.

25. Ans: 3x+y—-1=0
(2k—1Dx + (k-1)y—-2k-1 =0

ﬂl| _ 3 _b] _ ]. _L'] _ _I. _ ].
a, 2k—-1'b, k-1¢ -2k-1 2k+1
For no solutions, iziii
a, b ¢
3 1 1 3 |

= = # — = =3k-3=2k-1=k=2
2k-1 k-1 2k+1 2k-1 k-1

SECTION C
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26

Ans: Let \Eis a rational number then we have -J'- = £, where p and q are co-primes.
q

=p= Jf_iq

Squaring both sides, we get p° =3g°

— p is divisible by 5 = p is also divisible by 5

So, assume p = 5m where m 1s any integer.

Squaring both sides, we get p* = 25m’

But p* =54"

Therefore, 5¢° = 25m* = ¢* = 5m’

= q is divisible by 5 = q is also divisible by 5

From above we conclude that p and q have one common factor i.e. 5 which contradicts that p

and g are co-primes.

Therefore, our assumption is wrong.

Hence, \E 15 an urrational number.

27.

Ans: Given, f(x)=x"—2x -8

The zeroes of f(x) are given by, f{x) =0

= X +2X—4x-8=0= x(x+2)-4x+2)=0= (x+2)(x—4)=0
= x=—2(or)x=4

Hence, the zeros of f{x) = x> — 2x — 8 are a = —2 and p=4

o +|3=—2+4=2=_—b=

i

{1|3=—2x4=—8=§=—3

28.

Ans? Let The Tens digifs and unil digit ol The number be X and y respecltively. Then, The number
will be 10x + v

Number after reversing the digits is 10y + x

According to the question,

x+y=9.()

N10x +v)=2(10v + x)

= 88x—1ly=0 = 8x+y=0..(i)
Adding equation (1) and (1), we get
Ox=9=x=1

Putting the value 1n equation (1), we get y = 8
Hence, the number 1s 18.

OR

Ans: Let x be the number of right answers and y be the number of wrong answers.
According to the question,

Ix-y=40 (1)

and, 2x —y =25 i)

On subtraction, we get: x = 15

putting the value of x in (1), we get 3 (15)-y =40y =35

MNumber of right answers= 15 answers

Number of wrong answers= 5 answers.

Total Number of questions =5+ 15 =20
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29. Ans: L.H.S = (sinA + cosecA)” + (cosA + secA)’
=sin” A + cosec” A +2sinAcosecA + cos” A + sec” A +2cosAsecA
=sin® A + cos® A +cosec” A+sec” A +2sinAx 1/sinA + 2cosAx1/cosA
Since, (sin” A + cos” A =1)
(sec® A =1 + tan’A, cosec® A =1 + cot’A)
=1+1+cot?A +1 + tan’A +2 +2
=7 + tanA +cot’A = RHS
30 Ans: Given, To Prove, Constructions and Figure — 1% marks I
Correct Proof — 12 marks
OR
In the figure XY and X'Y" are two parallel tangents to a circle with centre O and another tangent
AB with point of contact C interesting XY at A and X'Y" at B, what is the measure of ZAOB.
X P O A
(@)
(&4
X Q B ¥
Ans: Join OC. Since, the tangents drawn to a circle from an external point are equal.
~AP=AC
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3
d—:l 8)
In APAO and A AOC, we have:
A0 = AOQO [Common]
OP = OC [Radii of the same circle]
AP =AC
= A PAO = A AOC [555 Congruency]
5 £LPAO = 2£CAO=£1
LPAC =221 (1)
Similarly £ZCBQ =2 £2 -(2)
Again, we know that sum of internal angles on the same side of a transversal 1s 180°.
o £PAC + £CBQ = 180°
= 2,1 +2 2= 180° [From (1) and (2)]
= 21 +22=180°2=90° -(3)
Also £1 + 22+ £A0B = 180° [Sum of angles of a triangle]
= 90° + £AOB = 180°
= £AOB = 180° — 90°
= £AOB = 90°.

31. Ans: (1) Number of outcomes with sum of the numbers § = 3

+ Required Probability = 5/36

(1) Number of ouicomes with sum of the numbers 7 = 6

+ Required Probability = 6/36 = 1/6

(111) Number of outcomes with sum of the numbers less than or equal to 12 = 36
~ Required Probability = 36/36 = |
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32. Ans: Let days be the original duration of the tour.
Total expenditure on tour ¥ 360
Expenditure per day ¥ 360/x
Duration of the extended tour (x + 4) days
Expenditure per day according to the new schedule ¥ 360/(x + 4)
Given that daily expenses are cut down by T 3
360 360

As per the given condition, — - —— =

x x+4
1 1
:}36{](—— ]=3

xr x+4

1 1 3 1

:} —— = =

(x x+4] 360 120
x+4-x 1 4 1

= 1 =

x(x+4) 120 x(x+4) 120
x(x +4) =480
x* +4x =480
X+ 4x—480=0
X+ 24x - 20x - 480=0
X(x+24)-20(x+24)=0
Xx—20=0o0rx+24=0
x=20o0rx=-24
Since the number of days cannot be negative. So, x = 20
Therefore, the original duration of the tour was 20 days

U

RN EER

OR
Rs.6500 were divided equally among a certain number of persons. Had there been 15 more
persons, each would have got Rs.30 less. Find the original number of persons.
Ans: Let the original number of persons be x
Total money which was divided = Rs. 6500
Each person share = Rs. 6500/x

According to the question, 6500 _ 6500 =30
x  x+15

6500x +97500 - 6500x

= =30
x(x+15)
97500 3250

= =W =

x(x+15) x(x+135)

=x*+ 15x-3250=0

= x2+65x - 50x - 3250=0

=x(x+65)-50(x+65)=0

= (x +65)(x-50)=10

= x =-63, 50

Since the number of persons cannot be negative, hence the original numbers of person is 50
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33.

Ans: Statement — | mark
Given, To prove, Construction and figure of 2 marks
Proof of 2 marks

34.

Ans: Let h be height of the cylinder, and r the common radius of the cylinder and hemisphere.
Then, the total surface area = CSA of cylinder + CSA of hemisphere
=2nrth+2n =2nr(h+71)

=2x % x 30 (145 +30) e’

22
=2x ? x30x 175 em®
=33000 em®> =33 m’

OR

A tent is in shape of a cylinder surmounted by a conical top. If the height and diameter of the
cylindrical part are 2.1m and 4m respectively and the slant height of the top is 2.8m. Find the
area of canvas used for making the tent. Also find the cost of canvas of the tent at the rate of 500
per m-.
Ans: Radius = 2m, Slant height 1= 2.8m , height h= 2.1m
Cost of canvas per m*= Rs.500
Area of canvas used = CSA of cone + CSA of cylinder

= mrl + 2nrh

=22/Tx2x28+2x22/7x2x21

=17.6 +26.4

=44m?
Cost of the canvas of tent =44 x 500

=Rs.22,000

35.

Ans: For mean , median , mode
To calculate xi , cumulative frequency , 1dentifying highest frequency
Formulae for mean ., median, mode

.
2 Sl _ 35,140

> f 68

Mean= a+

Median = [ +| 2 34-22

xh =125+[ x20j=125+]2=]3?’

2f—=fo— 1> 40-13-

=125 +(%x 2{]] =125+10.77=135.77

Mode = f+[ﬁth: 125+[L1314x2ﬂ]

SECTION E
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36. Ans: (1) Given , a; =1000
Common difference, d =100
Total loan= Rs. 1,188,000
(11)azg =a+29d
= 1000 + 29 x 100
= 3900
Amount paid in 30" installment is Rs.3900
(111) S3p = Z—ﬂ [2x 1000 +30 -1) x 100]
=15 x 4900
=73.500
Amount paid in 30 installments 1s Rs.73,500
(OR)
The amount he still have to pay after 30 installments=Rs.118000 — Rs. 73,500
=Rs.44.500
37 Ans: (1) Position of the red flag is LZ,%X lOOJ =(2,25)
(11) Distance between the two flags = ,/(36 +25)= \/a(.'m
(iii) Position of the blue flag =(¥ 25’;”}
=(5,22.5)
OR
1 3
t
Green flag Joy Red Flag
(2, 25) (x,y) (8, 20)
_MmxXtm,X, 1X8+3X2 g46 14
m, +m, a T T g =— =35
=m;)’2+m2y1_lx20+3)<25 20+75 95
m,+m, - 143 . 4 -T =23.75
Required point is (3.5, 23.75)
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38.

Ans: (1) sin 60" =E
P4

J3o1s 36 125

= = T s Pi="_=
2 P4 J3
(ii) sin30° = 2€
PB
::-l:E::-PB:EBm
2 PB
Gii) tan60° = L€ = =18 — 4c=6m
AC AC

m;ﬂ”:E:}L:E:CB:lsﬁm
cB 3 CB
Width AB = AC + CB = 633m +18/3m = 243m
OR
RB=PC=18m&PR=CB = 183m
laHEUuzgﬂLzﬂ:}{;’Rzlﬁm
PR3 183

QB=QR+RB=18+18=36m.
Hence height BQ 1s 36m.
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