COMMON PRE-BOARD EXAMINATIONS - 2023

Mathematics (Basic) (241)
MARKING SCHEME

Maximum Marks:

80

Section A

1. (a) 7 yrs, 49 yrs 1
2. (c) 20 1
3. (a) 209 1
4, (a) 3 1
5. (b) + 4 1
6. (a)-12 1
7. (a) 15 cm 1
8. (c) 75v3 1
9. (a) 25° 1
10. L 1
(b)
11. | (a)45° 1
12. (a)lz_“ cm? 1
13. (c)32cm 1
14. (c) 240t cm? 1
15. (b)0 1
16. (c)22cm 1
17. (d) 16 m 1
18. (c)3 1
19. (d) Assertion (A) is false but Reason (R) is true. 1
20. 1

(@) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation
of Assertion (A). ‘
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Section B

21, The required number of books is the LCM of 48 and 60.
48 =24%x 3 %
60=22x3x5 1
LCM =2%x3 x5=16 x 15 = 240 %
Hence, required number of books is 240. %
2148 2]60
2124 2130
2112 3115
21 6 5
3
22, ‘ ;
 Let AP and B8P be the two tangents to the circle with centre 0.~ y
? ”
- B 1
“To Prove : AP = BP
Proof : ‘
in AAOF’ and &BC}P :
OA = OB (radii of the same circle)
£OAP = LOBP = 90° (since tangent at any pomt of acircle s perpendacuiar i:o %
the radms thmugh the point of c:cmtact)
op = op (Gommc}n} ‘ y
2
‘ AAC}P =ABOP (by R.H.S, congruence cruterzon) ,
-« AP = BP (corresponding parts of congruent tri ang!e&;‘) ,
Hence the length of the tangents drawn from an extema!; point to a circle are
equal. ' o : . ' :
23.
| 1 %
Perimeter of quadrant = 2r 4 — x 2ar
4 %
1 22 2
=¥ - D
Perimeter = 2 x 14 + 9 - x 14 "
. %
= Perimeter = 28 + 22 = 50 cm
OR
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Area of first circle = Trr2 = m(24)2 = 5761 m?

Area of second circle = T2 = T1(7)? = 49T m?

Now, we are given that,

Area of the circle = Area of first circle + Area of second circle
TRZ = 57671 +49T

(where, R is the radius of the new circle)

= TTR? = 6251

= R* =625

=R=25

~ Radius of the circle = 25cm

Thus, diameter of the circle = 2R =50 cm.

%

Y2

Y

24.

In AOPQ, we have

ABHPQ

 Therefore, by using basic pr opomonahty ﬂ'lemem we have

0A _ OB

IN L\OP R, we have
AC J|PR

: Thérefm'e, by using basic pr oportwnahty theorem , we h:aw

' Comparing (&), we get
0B _OC |

it i

BQ CR

| Therefare bv using converse of basic propomomhty theorem, we get

BC | QR

- OR

%

V2

%

V2
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In AABC,

ML || BC (given)

AM _ AL =T i

SE 5 e (i) (By Basic Prop. Theorem)
Again in AADC,

LN || DC (given)

%%; = “ﬁ% ...... (ii) (By Basic prop. Theorem)

From equation (i) and (ii)

i _an
MB ND
MB ND
or . 5 s
AM AN
MB ND
AM AN
—  MB+AM _ ND+aN
AM AN
AM AN
Thus, AM _AN
" 4B 4D

Y

%

%

%

25.

(i) As per the question the bag contains lemon flavoured candies only.
It does not contain even a single orange flavor candy.

P (an orange flavoured candy) = 0

(ii) As the bag has lemon flavoured candies, Malini will take out only lemon

flavoured candies. Therefore, event that Malini will take out a lemon flavoured
candy is a sure event

P (a lemon flavoured candy) = 1
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Section C

26. ‘ ‘
_;‘,L,et us assume that 3 + 2\/‘3 is a ratzanai number 1
~ So,it can be written in the fc}rmg , ‘ -
Here a and b are wmxme ﬁumbers and b ;é 0
Solving 3 + 2\/5 = 2 we g@t %
5 2v5= %3
= Bl
5 2\/5 L ;)
L e a3 %
‘“‘“?" V/5 ST 1z
o : - 3b
This s;hows ﬁzz-}jw is a rat;onai numb@r
But we know that x/fi is an trrat mnai numb@r , %
So, it ccntrad;cts Ouzf* assumptzon ‘
' Our assumption of 3 + 2\/.; s a rat;oﬁai rzumbm is mcorre«ct
3+ 2\/5 is an irrational number
27.
Let f(x) = x2 + 3x - 10 %
Putf(x)=0 %
X2 +3x-10=0
; %
X2 + Bx-2x-10=0
X(x +5)-2(x+5)=0
B+x)(x-2)=0 %
LX=-5orx=2 o %
Now, sum of zeroes = -5 + (2) = -3 = Z¢oefficient of x
i coefﬁgenggf x= %
Product of zeroes = (-5) x (2) = 22 - constantterm
) 1 coefficient of : b
Hence, relationship verified. ' o
28. [Let the ABCD be a rectangle in which shorter side of rectangle be BC= x m.

According to given condition,
diagonal =(x + 60) m  and longer side AB=( x +30) m

Y
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By applying Pythagoras thecrem:
Hypotenuse? = Side 12 + Side 22

(B0 + x)2 = x2 + (30 + x)2

602 + 2(B0)x + x2 = x2 + 302 + 2(30)x + x2
3600 +120x + x2 = X2 + 900 + 60x + x2
3600 +120x + X - x2- 900 - 60x - x2= 0
2700+ 60x - x2=0

Multiplying both sides by -1:

x2-B60x - 2700 =0

b2 - 4ac = (-60)? - 4(1)(-2700)

= 3600 + 10800

b? - 4ac =14400> 0

= Roots exist,
x=[-bxV(b2-4ac)]/2a

=[-(- 60) £ V(14400)]/ 2

= [(60) £120]/ 2

x = (60 +120) / 2 and x = (60 - 120) / 2
x=180/2andx=-60/2
x=90anda=-30

Length can’t be a negative value.
Hence, x =90

Length of shorter side is x =90 m

Length of longerside =30+ x=30+90=120m

OR

Y

%

%

Y
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: Let the 2 diglts bex.y. 1eapec*twe1v
2 chgxt number = 10x+y

ii)fx%yMOy*%*x - 99
o lxtly=9

Xy

,’On addlng 2x=12
x=6
putting x in — (i) |
6%y:9

ve3 i |

+ Number= 10x+y =63 |
or, 10y +x =36,

2 (fhgu; number thamed by usumng the chgﬁ iﬁv tx

V2

Y
Y

%

Y

29.

(1,1) (1, 2) ( 3)(1,4) (1,5) (1,6)
1)(2,2)(2,3)(2,4) (2,5
3,1) (3, ) ( ) (3,4) (3,5
1) (4,2) (4,3) (4,4) (4,5
1)(5,2) (5,3) (5,4) (5,5
1)(6,2) (6,3) (6,4) (6

Total: number% =36

(2, )
( )
(4 )
(5 )
(6,1 ,5)
(/) Sum of two numbers on the top is %
Le, (2,6, (3,5, (4, 4),(5,3),(6,2)

. Number of favourable outcomes = 3

Number of favourable outcomes
Number of all possible outcomes

5
~ 36
(i) Sum of two number on the top is 13,
Al the most, then sum can be (6, 6) = 12
- number of favourable outcomes = {

%

%

V2
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{4y Sum s less than or equal to 12
s Number of favourable outcomes = 16

Number of favourable outcomes
" Number of all possible outcomes

.

B

%

%

30.

and XY’ is a tangent at point 4
And XY | XY
ABis a tangent at point €

Foritangent AB & Radius OC

OC 1 AB {Tangent ot ony point.of cirdle is perpendiclir :
to the radius through polnt.of contact) X

So, £ ACO =4 BCO =90

In AOPA and AOCA
OP = OC (radii of same circle)

PA = CA (length of two tangents from an external point)
OA = OA (Common side)

AOPA = AOCA
 (By $88 congruency criterion)

‘Hence, 21 =23 (cpet)
Similarly LI =4

Now, |

ZPAB + ZQBA = 18(0°

e 2224 2.4 = 1807

= L2+ 24 =90

= £AOB = 90°

~ {Angle sum property)

%

%

%

%

%
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31

sing+cosB=y3 ... Civen
Squarring, we get

sinB8 +cos28 + 2sinfcos8 =3
1+2sinfcos@ =3

2sinBcosf =2

sinfcosB=1 ...l

Now, tang + cott
_ sing _ cosé
" cos@ sing
5in’8 +c0s’8
sinBcost
N
singcos8

#

== . JFrom(l)]

; OR
7 tani?r 4 tan® (ta ! )

1T "1Tune 7T cote
ﬁaw@

tan* 0 . 1
" tanB-1 (1 tan8)tan®

- tan’@ vy
tanb-1" (tan®-1jtané

ta,zf* g1
(tan 8-1) tan 3

-

[~ 613 ﬁw?;f)(ﬂ“+&z*i~ ab)}

= tan 8 + 1+ c;m ﬁ
= RHS. s Hence proved.

%

%

V2

Y

£
Y

%

iz

%

%

V2
V2
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Section D ’

32.

x-y+1=0  3x+2y-12=0

x=y=-1 - 2y =12-3x
12 - 3x
y=22
x[-1] 1] 2 x]0]2]4
ylo| 2] 3 y|6]3]0
LOL (L2, 23 | (06,23 @0

Lines intersect at (2, 3)

aXx=2,y=3
Vertices of AABC are A(2, 3), B(-1, 0) and C(4, 0)
 Let the que;d A be x i\mph

~ and the Sp(?f?d of car at B be y kmph

Whe—*n the car travel in same duwtmn Rekmve bpeed sx-y
Dist = 100k

,,,i~’§hours
e ,.Dlﬁtﬂ ‘*3 %T ‘

XY= @

Y

%

%

%

Y

Y

%

%

%

10/16




; when car tmvel in app dwectmn R@latwe Speed isx+ y
k Dist = 100km

ot = | hours

Dist=ST

100 =(x+y)l

Cxty=100 —D

 Solving (D) & (1)
x-y=20

: w'}ﬂlt){}

sl

mem
’x sokm/h o

y = 40km/h

Speed of the car at A = 60 km/h
 Speed of the car at B =40 km/h
‘_ The dﬁference of speeds is 6040 = 20

33.

[Class interval Frequency: Cumulative frequency|

(£ (e
ﬂfﬁﬁ ’ 5 ‘ h
10-20 5 S+ p
20430 9 W+ 4
30-40 12 26+ 4,
40-50 5 W+ [t L
$0.60 3 Wefi4h
60-70 2 4 A+ £
N=40=314 £+ f, “

: NOW« we have

N =40

3 S f =40

; J s == 9 é ..... (1)
Also, ’.: =20

Smce medsan &= 32 S 50 the medzaﬁ ciass is ‘%ﬁ 40
Here, /=30, =12, fwmmmhwm e
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Median = [ 4

We know that

5

; Zﬂﬁ,f@ﬁgiwg w10

b~ f=10

12

2.5m

'mmz 6010,

meing~;th@vaiuagf e ot

34.

Since, the inner diameter of the glass

cight = 10 om,
s;}f)
the apparent capacity of the glass = w=h
= (314 x 25 % 25 % 10) em” = 19625

3 m
But the actual capacity of the glass is less by the vtilurne of the hemisphere at the

base of the glass.

peitislessby = om ; < 814 % 25 % 25 % 250m”

So, the actual capacit

= (196,25 — 327D o

pATent capacity ¢ ¢ - Volume of the hemsphere

M f*
« 16554 em”

OR
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Total cost =715.92 x 5 =Rs.3579.60.

35.

leen a tnangle ABC in which a line para!lel to s1de BC mtersects other two sides AB
~andACat Dand E respectively. , :

To prove AD/ AE = DB /EC.

Construction : Join BE and CD and then draw DM.LAC and

‘ EN.LAB.

Proof : Now, area of AADE ( 1/ 2 basexhelght) 1/ 2 ADx EN.

So, ar(ADE) = 1/ 2x ADXEN
Similarly, ar(BDE) = 1 /2x DBXEN,

ar(ADE) = 1/ 2x AEXDM

: and‘ “ ar(DEC) 1/2 X ECxDM. ,
‘Y’h ot (ADEY/ (m&: BN
‘ erefore, ar )/ ar }- e "),:’
‘ : IxAEx oM '
B = mewmw AE eeiiii.
ar(AE)E) / ar(DEC) Secow EC (2)

' :Note that A BDE and A DEC are on the same base DE amd between tha same
‘ pamt£ Is BC and DE. :
So, ar(BDE) = ar(DEC) »wmw»»»x(as)
. Ther@fore fmm (), (2) and (3), we have
' 'At:}/ DB = AE/ EC
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- Section E

Case Study - 1

61 A(3,4) B(6,7), C(9, 4), D6, 1)
(i) the distance between Aand B =,/(6 —3)2 + (7 —4)2 = 9+ 9 =3v2 1
(i1) the distance between Cand D =,/(6 —3)2+ (7 —4)2 = V9+9 =32 1
(111)  Let the point (4, 5) divides the line segment AB in the ratio k: 1. %
6k+3  Tk+4
(4,5) = (k+1 ’ k+1) %
_ 6k+3
Ck+1 %
4k +4 =6k + 3

1 "

k==

2

K:1=1:2
OR

The position of E is the mid point AC and BD. %
By using mid point formula (ﬂ%’f& yl—;yl) %
%
Position of E = (22, £2%) = (6,4) "

Case Study-2
37. 1

() APisS1,49,47, ...

(ii) Here, d=-2, a=51and nth term = 31

nth termofan AP=a+(n-1)d
=31=51+(n-1)(-2)
= 31 = 2n+2+51
= 31= -2n+53
=-2n=31-53=-22
=n=11

OR

%

%

A

iz
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n
, : 1
S 8 = ‘2—* (’a + l)
11 )
= — (51 + 31) 1
5\
= 451 seconds.
@) Given2xx+10and3x+2areinAP.
Then we'll have, - | y
Ax+10)=2x+3x+2
,h*%#ﬁ%ﬁk 1,
3x=18
x%:@,;fy
Case Study - 3
38. | (i) | -
Let AB =h,CB =xand CD = 20
From right ABAC.
cot 60" = x/li
klf\/ 3=xh %
D ———m——C B
< = hiv/3....(1) 1,
h=x+3m
Fromrig’ht ABAD:
cot30° = AD/AB
"y/ii :‘f‘ +200 ”
K=h3-20.2)
h=10v/3 %

15/16




OR

From right ABAD:
cot30° = AD/AB
V3= (x+20)h

X - h«/g = 20...(2)

h= 105\/3 -

Width of the canal =BC =10 m

AB
BC
V3 _ 1043
2 AC
AC=20m

(i) In AABC,  sin60° =

(iii) In AABD, £DCA = 180° — 60° = 120°
30°+120°+ 2£DCA = 180°
£DAC = 180° — 150° = 30°

%

%

%

%

%

7
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