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{d} an irrational number
Explanation:

To show 1/V2 is irrational, we haye
Dy

V2T 2T 2

If it is rational,

2
2 2b

Assuming a and b are Jowest terms

Square both sides, we get

2_ o

47 g

=> 2b% == g?

PRE BOARD - HI (2024-25)
MATHEMATICS

MARKING SCHEME

Section A

So if a? is a multiple of 2, 50 2 must be a factor ofa, soleta = 2n

26* = (2n)?
= 22 = 4n?
=b b = I 2

So, i b2 15 a'muitiple of 2, s¢ 2 must be a factor of b also,

However, as g and b share a common factor,

So V272 is irrational,

{c)-5,0,7
Explanation:

The graph intersect the x-axis at three distinct Points

3. {ay1
Explanation:

4. (a1, -8
Explanation:

2 1
Given equation isg 2 + 23 — 2=
1

Lety =ga

.*.The given equation becomes ¥+ y-2=0
By 275220y~ Dy + 2) = 0
1

1
SHy=lory=-I=gs=1 orEes .3
=X = | orx =8

{c) 100
Explanation:

Let nth term of one AP be a, and nth term of another AP be al,

then ayog - aygq = 160

= a+(100- 1)d- [a' + (100 1)d] = 100

=>a+99d-a-99d = 100

this is a contradiction, being in the lowest forn.

TIME: 3 hrs

-5, 0, 7. So, there are three zeroes of P(x) which are -5, 0, 7.
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= a-a =100 .. (i)

Now, to find aypg0 - % o6s

=g+ {1000~ 1)d - [a" + {1000 - 1)d]
=>a+999d-2'~999d

= a-a' = 100 [From eq. (i)]

) v34
Explanatian:
In rectangle AOBC, AB is a diagonal.

ABW\‘:’(E 0)% + (0 - 3)?
= /2559 = +/34 units

{da=0,b=4
Explanation:
In parallelogram ABCD, diagonals AC and AD bisect each other at O,
O is mid-point of AC.
Dia by e

ALY B{, -1}
*. Co-ordinates of G will be

(~z+a 2+1) 12’2) or (1’ %)

*.* O is mid-point of BD

.’.-&}”Iand = =>2+a 2
and-1+b= 3=>b 1=4

Sa=0,b=4

(b) 2

Explanation:

in AABC, DE BC
AD .

: DB+3 EG
X &
= it = Tori

= (X+3)(3x+ H=x(3x + 19)
=3+ dx + 9% + 122 3x2 + 19x
= 3x°+ 13x + 12 = 3x2 + 19
= 12=3x?+ 19x ~ 3x - 13
>12=6x=>x= 2 =)
X=2

(b} 100°

Explanation:

Since Op is perpendicular to PR,
then ZOPR = 90°

=£RPQ + £QPO = 90°

2l



10.

11

12,

=50° + LQPO = 90°
= LOPO = 40°
Now, OP = 0Q {Radi of same circle]
S LOPQ = ZOQP = 40° IAngIes opposite 1o equal sides)
In triangle OPD), :
ZP0Q + LOPQ + £0QP = 180°
= LPOQ + 40° + 40° = 180°
= APOQ = 100°

{d)s-b
Explanation:

A

AN
&__4 A\

Be—— ¢

B is external point and BD and BF are tangents and from an extern

S BD=BF

Slmﬂarly, AF= AE; CD=CE
AB+AC+EC’

$ = semi-perimeter =
=>2s= AB + AC ¥ BC

> 25 = AF4FB + AE+EC+BD + DC
= 25 = 2AE + 2CE + 2BD

= s = AE +CE + BD
=s=AC+BD=>BD=5-}

;,3,..
® Z Pl
Explanationy
Given: secf + tand =

Squaring both sxdes, we get

{1+sm9)3
= coadf

(xmns?

1-sinfg
....Mm, "3
(1+8in8)(1-sin) ~ P
1itoing 5

1—sing P

= 1 +5iné =p (1 - sing)
= 1+ sinf = p - p? sing

=3

=3

=

= sinf + p° sinf = p2 - |
= sinf(1 +p?) =p2. |

= Pt
=> gin# = o

(a1

Explanation:

al point the tangents drawn to a circle are equal in length,
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13.

14

15,

16,

Given,

sin@+sinf=1

=sin@=1-5in? @

=>sin 8 = cos? @

Now, cos 8+ cos? 8 = 5in 6 + sin2 8 {* cos? @ = sin 8}
= cos?B+costh=1

{**sin @ + sin? @ = 1 (given)}

b) 60°

Explanation: _

At
F
Vg
4
¥ . ] T
A

a A i ‘

— wssssonnnigy. L
Here Height of the tower = CD = % meters, height of the flagstaff = AD = h meters, angle of elevation of top of the tower =
£DBC = 30° and angle of elevation of the top of the flagstaff from ground = ZABC = 8 Now, in triangle DBC,
.3

tan30° =L oz M8 g
%

. a3 3h
Again, In triangle ABC, tan 8 = o ~tanf= 22

=>tanf = 2";";\% [From eq. (i)] z =>tan§ = —‘% =>tan § = /3 =>tan = tan 60°

> == 07

OF

Explanation:
10
13

(@) V37 cm

Explanation;

Let the length of side of square be x cm

Then area of square = x% em?

Area of sector of circle 4
= “56%3" x wr?

= 35% X w72 [+ angle of square = § = 90°]

.. Shaded area = -’-'-&’55 =

According to question, Area of square = 3 X shaded area

=3 =x? x=Brcm

@i

Explanation:

The possible ouicomes when two coins are tossed together are {HH, TT, HT, TH}.

the number of possible outcomes when two coins are tossed is 4 |

Now, the possible putcomes of getting at least one tail are {TTHT, TH}}, which means the number of favourable sutcome is 3

&

¥/



=3
P”4

Hence, the probability of getting at least one tail is %.

17.
OF-
Explanation:
Total number of tickets = 25,
Multiples of 3 or 5 are 3, 6,9,12,15,18,21, 24, 5, 10,20, 25.
Number of these numbers = 12,
P (getting a multiple of 3or5) = %‘;g

18,
(d) 4245
Explanation:
Modal class = class with highest frequency
Modal class = (425 - 449)
But the class interval are not continued. So we subtract 0.5 from lower limit and add 0.5 in upper limit.
So the modal class will be (424.5 - 448.5)
Lower limit = 424.5

12, (a) Both A and R are true and R is the correct explanation of A.
Explanation:
Both A and R are true and R is the correct explanation of A.

20.  (a) Both A and R are irue and R is the correct explanation of A.
Explanation:
Both A and R are true and R is the correct explanation of A.
Section B
21 We know that,
LCMx HCF=gx b
=> 1449 x 28 = 161 x b
»b=180E - 9g7
22. Given: In A ABC, O is any Point within it. PQ || AB and PR il AC.
To prove: QR || BC
Proof: In £\ DAB, we have
* PQ | AB .......[Given}

Hence by Thale' Theorem(or BPT), we have
5= B8 kD)
B = GE e

In AOAC, .
PR || AC, ..........[given]

Hence by Thales’ Theorem {or BPT), we have
o o i)
Pa I )

X . og OR
From (i) and (ii), we have o8 = %o

.*. By converse of BPT QR||BC Hence proved
23. We know that the lengths of tangents drawn from an external point to a circle are equal.
AQ = AR, ...(i) [tangents from A]
BP =BQ .00 [tangents frq::q, B]
CP =CR ... (iii) [tangents from C)
Perimeter of AABC
=AB +BC+ AC
=AB+BP +CP + AC
=AB +BQ + CR + AC [using (ii} and (i)]



24. L]

25. We know that area of the sector of the circle of radius r = ~:~8§§ % ar?
"Length of the arc = —3%9- X 2ar

26.

27,

=AQ+ AR
= 2AQ lusing (1)

S AQ = -%—( perimf::; of AABC)
- _tan

LHS gmﬁ-—l) Rerrey (secﬁ-{-l}
i

P

(:2::) = °°'11>

m8
( l + ( betoos @
8.:“’
gin
i—ms 8 + e TN
nins(l-l—eos #)-+8in6(1—con §)

1—c0s2 9
= sing-+sin § cos #-+-sin f-uind cos ech

2giné 2 e ¢
Hence Proved,

OR
LHS = (asin 8 + b cos 8)? + (a cos - b sin §)°
= a® (sin? 8 + cos® + b7 (¢os? § + sin? 8y
=a’ + b? = RHS.

But we have given that length of the arc = {

8
So, [ = 385 X 277 ... {n
Area of the sector = ..Q.. Xwrt ... {23
Now we will adjust 2 in the following way,
8 2me?

Avrea of the sector == 305 X 5

é
Area of the sector = T X 2y X% 5
From equation {1) wewill substitute % X dmr == |
Area of the sector == ] X §
Area of the sector = %lr

Therefore, area of the sector = %lr

OR
‘ _ B
Area of minor sector = o
=18.84
Hence, area of minor sector is 18.84 cm?
Area of major sector = Area of circle - Area of minor sector
=314 x (6)2 - 18.84
=042
Hence, area of major sector is 94.2 cm?
Section C
LCM (84, 90, 120)
84=2"x3x 7
90=2x8 x5
120=2* x 3 x 5
LCM = 2520 min or 42 hours

After 42 h all the bells will ring at same time.
2 1% 2

3Y-g

=2(ly%- 1y -2)

= -5(213' - 14y + 3y~ 2)

= $075(3y <)+ 13y - 2]

B/



=40y - 2)<7y +1)
=P Y = 1 are zeroes of the polynomial.

If Given poiymmoa} is 7y2 21 - 2

Thena=7 b»————andc -m,;;

From (i) and {ii)
Sum of zeroes = *T;é
Now, product of zeroes = -z- X == T (iif)

=3
Also, $= =22 (iv)
From (m) and (iv)
Product of zeroes = £
28, Let the length of a rectangle be x meters and breadth be ¥ meters,
Then, area = xy sq. m
Now,
2y~ {(z—5)y+3)=8
=2y — [2y — 5y + 8z — 15] =
ey~ 2Yy-+ 5y ~32+15=8

(e+3)y+2) ~ay= ?4 '

=5 @y 3y + 2z 4 6 — my 74

=22 + 3y =68 ........(ii)

Muitiplying (i} by 3 and (ii) by 5, we get

9% ~ 15y = 21.......... (i)

1024 15y = 340........ {iv)

Adding (iii) and (iv}, we get

192 =361 =z =3 ~ 19

Puttingx = 19 in (m) we get

9% 19~ 1By =21

= 171 — 15y = 21

=H Y = -- == 10

€ 19 meters and y = 10 meters

Hence, length = 19 m and breadth = 10m
OR

The given equations are

62+ 8y=Te+3y+1==2(z+6y—1)

Therefore,we have

6z +5y=2{z + 6y 1)

62+ 5y=22+12y-2

6z — 2z + By — 12y = —~2

Also,
Tz + 3y + 1'§=-'*2(z~+6y.-—1)
Toe+3y+1=2z+ 12y 2

Tz ~224+8y—12%Yy=~2~1

5z~ 9y = ~J........ )

Multiplying (i) by 9 and (i) by 7, we get
36z — 63y = ~18 ... (i)

35z — 63y = 21 ....‘(lv)

Subtracting (iif) and (iv),we get

HFH2



=3

Substituting x = 3 in (i),we get
H4X3~Ty= -2

= ~Ty=—3-12

= —Ty=—14

sy =2

. Solutionisx=3,y=2

In AOTP apd AOTP,

OT = OT {radii of the circle)

OP = OF (common)

TP =T'P (tangent from external point are equal)

S AOTP 2t AoT'P {By SSS congruence)

Hence, ZOPT = ZOPT' (By CPCT)..... (i

Now, ZOTP = ZOT'P = 80° (radii is perpendicular to the tangent)
So, ZOTP + LOTP + LTOT + L TPT = 380°

90° +80° + 130% + LTPT = 360°

LTPT =360 - 310

LTPT = 5¢°

. LOPT = 2 LTPT [(from (3)]

ZOPT = 259,

OR

LI g ® % »~ ¥ » v LAY

According to Theorem 10.2: The fer 885 of tangents diawn from an
external point to a circle are equat.

Therefore,

BP = BGQ {Tangents from point BY.__ {1 D R {

CR=CQ (Tangents from point C)...._ {2} 1/ f

8

DR = DS (Tangents from point DY {3 [ *0) o

AP = AS (Tangents from point A)...... (4} Z p
e j

Adding (1} + {2} + {3} + (&) A 4 8

BF+CR+DR+AP=BQ+CQ+DS + AS

On re-grouping,

BP +AP+CR+DR=BQ+CQ+DS +AS

AB+CD=BC+AD

Bubstitute CD'= ABand AD = BC since ABCD is a parailelogram, then
AB+AB=8BC+BC

2AB =2BC

AB=8C

~AB=BC=CD=DA

This implies that al! vhe four sides are equal. S



31.

32,

We know that, sec? 8 — 1:.;m2 8= 1....{2)
Now, sec8+tan 8= [ from 133

focd-tang)
=¢(SQC9+tan9) oy ey 1
= B3 0—tung
aecﬂl—tanﬂ .

= s =1 [ from equation (2))

or, sec8~tan8=-} ........ 3

Now, to getsec 8, eliminating tan 8 from (1) and {3)
adding (1) and (3) we get

= 2secB=]-+ %

Ay
i

21
b 3 T s,
sec § o

= 2spc 8=

Hence, proved,

Marks ¢btained 0-10 10-20 20- 30 30- 40 40- 50
Na. af students 6 10 12 32 2
Mode = I + (.2 fji;ofj ﬁ) % h

1= lower limit of modal class
fy = frequency of modal class

f5 = frequency of next modal class

f, = frequency of previous modal class

The modal class (mode class) is the class with the highest frequency, thus here modal class = 30 - 40

2x32~12-2
Mode =30+ (%) x 10
Mode =30 + 4
. Mode =34

Mode = 30 + (_..3.2:;3___,_) x 10

Section D

Here roots are equal,
SoD=B? 440 =0
Here, A= 1+ m? B=tme, C = (& - a?)
S2me) ~ 4 (14 m?) (P —a?) =0
or, 4m*c? — 4 (1 4 m?) (& —a?) =0
or, m*c? — (& < o 4 m2c? m?n?) = ¢
or, m?e? — ¢ + a? — m2e? 4+ m2a? = 0
or, —¢? + a? + mia? =0
or, €2 = g? ,(i'+ m?)
Hence Proved.

i OR
Let the present age of f%ither be x years.
Son's present age = (45 - X} years,
Five years ago:. ‘
Father's age = (x - 5) years
Son's age = (45 - x - 5) years = (40 - x) years.
According to question,
S(x-5)(40-x) =124
= 40K - X% 200 + 5x = 124
=>x2- 455 +324=0 .
Spiiting the middle tenn,
=> x%-36x - 9x + 324'=
= x(x-36)- 9(x - 36) = 0.
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= (x-8)x-35)=0

=>x=8,0r36.

We can't take father age as 9 years

50, x = 36, we have

Father's present age = 36 years

Son's presént age = 9 years

Hence, Father's presen: age = 36 years and Son's pr;esent age = 9 years,

33.

Proof __
Now the area of AAPQ = 1/2 x AP x QN (Since, area of a triangle= 1/2x Base x Haight)

Similarly, area of APBQ= 1/2 x PB x QN
ared of AAPQ = 1/2 x AQ x PM

Also,area of AQCP = 1f2 x QC x PM .......... {1)

Now, if we find the ratio of the area of triongles AAPQand APBQ, we have

Aresof AAPG  3XAPXQN  4p
Areaof APBY = sxPExQN — PB

Similarly,

Areaof AQCP = 1xQexPM ~ GC *°-
According to the property of triangles, the triangles drawn between the some
parallel lines and of the same base have equal areas.

Areaof AAPQ  1xAQxPM 4D (2

Therefore, we con say that APBQ and QCP have the same areq.
area of APBQ = area of AQCP ........(3)
Therefore, from the equations (1), (2) and (3) we can say that,

AP/PB = AQ/qQC

34. Radius = 7 cmm
Height of cylindrical portion = 13- 7= 6 em
Inner surface area of the vessel = 212 + 2nrh
=2x3,;2~x7x,7+2x%3x7x6
=572 cm?
Volume of the vessel = §m'3 +wr?h

=Ix B xTXTx T+ x7xTx6

= i%z-@ or 1642.67 cm® approx.

Therefore, inner surface area and volume of the vessel is 572 cm? and 1642.67 em® respectively.
OR

#o)13



Given,

Radius of cone = Radius of hemisphere = r = 5 cm

Height of cone (h) = 10 cm

No. of coneg = 7

Volume of ice cream in 'c;_né cone = Volume of cone + Volume of hemisphere
= 3mh+ Lnrt

= 2r%(h+2r)

=3§x§-x5x5(10+2x7)

2.1
—-;-x-s-x5><5(10+10)

= 2x25x30
21
=523.8 cm>

Volume of ice cream it 7 cones
=523.8 X 7 cm®

= 3666.63 cm?
= 367 litre

35. Since the mode of the given series is 36 and maximum frequency 16 lies in the class 30-40
so the modal class is 30 - 40,
Let the missing frequency be x.
@ == 30, A= 10, fr = 18, fio1 = 2, frp1 =12
, (o= fa-1)
Mode, M = A x Mty
o8 ot { @ fit~ foi) }

Ed

36 = 30 + {m x 802)

{ C{a2ere1y§ -
0x(16-2) . A
=~ =8

= 160 — 10z = 120 — 6z

=+ 4x =40 .

= x =10

Section E
36. i Let 1* year production of TV = x
Production in 6% year = 16000
t5 = 16000
tg = 22,600
tg=a+5d

tg=a+8d

18000 = x + 8d ...{1)
22600 =

-

x+8d ..{i})

66

d= 2200

Putting d = 2200 in equation ...{f)

16000 =x +5 X (2200

16000 = x + 11000

X = 16000 - 11000

x=5000.

= Production during 1% year = 5000

Production during 8th year is (a + 7d) = 5000 + 7(2200) = 20400
Production during first 3 year = Production in (1%t +ond 4 3“1) year

joniy

if,

jraeiy

jii.
Production in 1% year = 5000
Production in 2% year = 5000 + 2200
= 7200

/13



Production in 3™ year = 7200 + 2200
= 9400
< Production in first 3 year = 5000 + 7200 + 9400
= 21,600
OR
Let in pib year production was = 29,200
Lh=a+{n-1)d
25,200 = 5000 + (n - 1} 2200
28,200 = 5000 + 22000 - 2200
29200 - 2800 = 22000
26,400 = 2200n
= 28400
T 2350
n=12
Le,in 12“’ yeat, the production is 29,200
. Mid point of FG is ( —i41 "*‘) =(-1,2)

i a AC=+/(~1~8)2 + (=2 4)
52 or 24/13

OR
b. The coordinates of required point are (

37.

pomin

43 ?

’"1

5 T e

The distance of ship from the base of the light house after 6 seconds from

In AABC

tan 45% =

.

] & B

The distance between two positions of ship after 6 seconds

CD=BD-BC
=> CD = 404/3 - 40 = 40(+/3 - 1)
=CD=2928m

iiz.

zm
\

i ‘\‘\\\

NN

5,
i e -
8 o

ix&raxs Ix2+3x4

)i (33)

the

initial position w

hen angle of depression is

45°
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Speed of ship = Hittance _ 29.38 _ 4 g 000

Time

OR
A, .1 e

™

! \%«

i

i

i :\‘\

™, ~

I \ \\

i \ ™,

H ~

SRR, - NN - SO

B B Py

The distance of ship from the base of the light house when angle of depression is 30°,

In AABD

tan3:)°=-%§
= AT 85
= BD =40v3

§

133



