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General Instructions :

Read the following instructions very carefully and strictly follow them :
(1) This question paper contains 38 questions. All questions are compulsory.
(it) This question paper is divided into FIVE Sections — A, B, C, D and E.
(itr) In Section—-A, question numbers 1 to 18 are Multiple Choice Questions

(MCQs) and question numbers 19 and 20 are Assertion-Reason based

questions of 1 mark each.

(iv) In Section—-B, question numbers 21 to 25 are Very Short Answer (VSA)

type questions, carrying 2 marks each.

(v) In Section-C, question numbers 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each.

(vi) In Section-D, question numbers 32 to 35 are Long Answer (LA) type

questions, carrying § marks each.

(vit) In Section—E, question numbers 36 to 38 are Case Study based integrated
questions carrying 4 marks each. Internal choice is provided in 2 marks

questions in each case-study.

(viit) There is no overall choice. However, an internal choice has been prouvided
in 2 questions in Section—-B, 2 questions in Section—C, 2 questions in

Section—-D and 3 questions of 2 marks in Section—E.
: . . 22 :
(ix) Draw neat diagrams wherever required. Take = = - wherever required,

if not stated.

(x) Use of calculators is NOT allowed.
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THEUE | 20 FgfaHedId T 8 | Toih T H1 1 315 3 |

1. feidsRmsE T ¢
(A) Toret 30 W 3Fa T H wei-t@Td w51 wendt § |
(B) U el foig § I T 3 AT H SRS Wi S el 7 |
(C) oTer foig & 91 W 3d HE&A1 H B @V Gie S Hehell 7 |
(D) 1 % Tt foig T Toei-Ta 37K = % offe 11w 90° BT R |

2. QT AR H, PA a1 PB 9 91 %5 O &, W&l T9-1@T § | ST APB 1 A1
g

A) 210° (B) 150°
(©) 105° D) 30°

3. (1 -2 sin? 60°) T AH I& & S 3T 2 :
(A) sin 30° (B) —sin 30°
(C) cos 60° (D) —cos 30°

4. 1.8 m 1 Th Yereh Uk fomfl 1 38.2 m 1 gl W 7 | 3ueh Fial & fomet < et
I I 45° 2 | ferfi 1 =g 2

(A) 382m (B) 36.4m
(C) 40 m D) (38.2n/2 m
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SECTION - A

This section consists of 20 multiple choice questions of 1 mark each.

1.  Which of the following statements is false ? 1
(A) Infinite number of tangents can be drawn to a circle.

(B) Infinite number of tangents can be drawn to a circle from a point

outside the circle.

(C) Infinite number of secants can be drawn to a circle from a point

outside the circle.

(D) Angle between tangent and diameter at point of contact is 90°.

2. In the adjoining figure, PA and PB are tangents to a circle with centre O.
The measure of angle APB is 1

A) 210° (B) 150°
(C) 105° (D) 30°
3. The value of (1 — 2 sinZ 60°) is same as that of 1
(A) sin 30° (B) —sin 30°
(C) cos 60° (D) —cos 30°

4. An observer 1.8 m tall stands away from a chimney at a distance of 38.2 m
along the ground. The angle of elevation of top of chimney from the eyes of

observer is 45°. The height of chimney above the ground is 1
(A) 38.2m (B) 36.4m
(C) 40m D) (38.2n/2 m
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5. < TE TRl B, 1 Hehe1d It B FIsenaii 1 A 16 cm 2 | S I Y S AB, S
BIE I I P TR 6| 2, I TS 16 cm & | 37 QHI Il ol ST o1 3T 3

@

A P B
(A) 8cm (B) 4 cm
(C) Z2cm (D) 3cm

6. 12 cm 98 AU 13 cm fo¥ie TS 1 Th I, 39h! B o a0M B a1t T
TR TR STEARINA B | 39 318 1 Fol ST 8

(A) 17cm B) 18 cm
(©) 22cm D) 23 cm

7. A x AEH + y WA = 7z Tgoieh; H1EA, W1 IR Fgcteh o o 1 AT daY 7,
?‘ﬁx+y+zwrl'|:l%:
A) 6 B) 3
€ 2 D) 1

8. o= 3ripe, 100 feramfeia grr wes sherr—adier & yTH fehT T 37 <91 &
YTHTh 20 | 29 | 28 | 33 | 42 | 38 | 43 | 25
Terenfiat <h v 6 | 28|24 15| 2 | 4 | 1 |20
fopa1 <1 3Terel <A 3fEd, TTeT B

(A) 29 3R 33 (B) 25 3T 28

(C) 283129 (D) 3337 38

9. Ueh UET Hehd W, 3 T S ST &A1 < UTH BH <hl TRehdT & :

1 1

®» 3 ® 3

1 2

© 3 O 3
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5. In the adjoining figure, the sum of radii of two concentric circles is 16 cm.
The length of chord AB which touches the inner circle at P is 16 cm. The

difference of the radii of the given circles is 1
O
A\/ B
P
(A) 8cm B) 4cm
(©) 2cm D) 3 cm

6. A cone of height 12 ecm and slant height 13 cm is surmounted on a
hemisphere having radius equal to that of cone. The entire height of the

solid is 1
(A) 17cm (B) 18 cm
(C) 22cm (D) 23 cm

7. If x median + y mean = z mode; is the empirical relationship between

mean, median and mode, then the value of x +y + z is 1
A) 6 B) 3
©) 2 D) 1
8. Following data shows the marks obtained by 100 students in a class test : 1
Marks obtained 20 | 29 | 28 | 33 | 42 | 38 | 43 | 25

Number of students | 6 | 28 | 24 | 15 | 2 4 1 | 20
The median will be the average of which two observations ?

(A) 29 and 33 (B) 25 and 28

(C) 28 and 29 (D) 33 and 38

9. The probability of getting a composite number greater than 3 on throwing

a die is 1
1 1
A & ®B) 3
1 2
© 3 D) 3
30/5/3 ~ 7|Page P.T.O.
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10. (3+2f+(3-2f =
(A)  GTCH IS T | (B) SRUTTcHh TR &A1 2 |
(C) GHTcHS UHT d=T 2 | (D) SRUTTcH ANHT G&1 2 |
11. AFTp = a2 y3 20 3R q = &3 y™ 22, T&l x, y, z AT TN g | Afe LCM (p, q) = &3
yiz3%, @ (2m + 3n) FIUF R :
(A) 18 B) 17
C) 15 (D) 14
12. Tortdlt 319" T p & foiw, Afe p, a2 1 faaiiorg st 8, ST&T a his adieeh & g,
@t p fr= 1 & fopmept famfora s 2
1
A) a B) a’
3 1
© a” D) a°
13. = o 9 o 1 gefierwn, ues fgoma geiermr g ?
(A) (x+%)2=2 B) (x—\x)2+20/x=0
©) (x+1)P¥=(1-2° D) Qx+1)2=22
14. A 22 + bx + b = 0 2 T4~ Il geT &, 1 b 1 AH &1 Hhall &
A O B) 4
C) 3 D) -3
15. = 3efd @1 @ AB %, P 3R Q v feg &
& L @ @
A P Q B
AB
ﬁ‘cmrn:r%:
A 1 B) 1.5
© 2 O 2
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10. (\/§+2)2+(\/§—2)2 1s a/an 1
(A) positive rational number (B) negative rational number
(C) positive irrational number (D) negative irrational number

11. Let p = 22 y3 z® and q = x3 y™ z2, where x, y, z are prime numbers. If

LCM (p, q) = 23 y* z3, then the value of (2m + 3n) is 1
(A) 18 B) 17
(C) 15 (D) 14

12. For any prime number p, if p divides a2, where a is any real number then

p also divides 1
1
@A) a B) a’
3 1
©) a’ D a°
13. Which of the following equation is a quadratic equation ? 1
2
A) (x+i) =2 (B) (x—\/;c)2+2x'\/;c=o
©) @+1)°=(1-2° D) Gx+1)?=a?

14. Ifx2+ bx + b =0 has two real and distinct roots, then the value of b can be 1
@A) 0 B) 4
€ 3 (D) -3

15. In the following figure, P and Q are points of trisection of line segment AB : 1
@ @

L @
A P Q B
AB
the value of PB =
@ 1 B) 1.5
2
©) 3 D) 2
30/5/3 ~ 9|Page P.T.O.
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16, AN TARA T, TA WAV T H M 2:3: 4% FPAH 2 | 39 I T Th g
ATGTHAT HehTert STt & | THeRTeA T8 77 oh =ficT U1 ehl 7 B <hi TTREhT & :
(A) B)

©) D)

Wi O
Ol Wl

17. PRI A SR AR TEA R ?
(A) <RI B T IHET B ¢ |
(B) < I HT FHETEA B |
(C) <1 e By wed HHEd B @ |
(D) I Hod THET BN 3 |

18. @ T8 3T{d H, ABCD T @ve™ & f5& XY || AB||CD 2 |zr%AX=§AD%,a‘r

CY:YB=
D C
A B
A 2:3 B) 3:2
(C) 1:3 D) 1:2

e « w9 T 19 @t 20 T H U IR (A) % vET U @ (R) fean ® | Fre

(A) 3fRYE (A) AT G (R) ST T 8 3T @b (R), SATUHUA (A) T qof =me
HT 2 |

B) INHA (A) 7T T (R) ST TF &, g @b (R), 31lped (A) 61 of =men
T g |

(C) ANHA (A) T 7, Tog b (R) IFHAE |

(D) AR (A) 3THA B, Tg T (R) TA 2 |
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16. A bag contains red coloured, blue coloured and green coloured balls in the
ratio 2 : 3 : 4. A ball is drawn at random from the given bag. The
probability that the ball so drawn being not of blue colour is 1

1 1
@ 3 ®) 3
2 8
© % O o

17. Which of the following statements is false ? 1

(A) Two right triangles are always similar.

(B) Two squares are always similar.

(C) Two equilateral triangles are always similar.
(D) Two circles are always similar.

18. In the adjoining figure, ABCD is a trapezium in which XY | | AB || CD. If

AX=§AD,thenCY:YB= 1

D C
A B

A) 2:3 B) 3:2

) 1:3 D) 1:2

Directions : In Question Numbers 19 and 20, a statement of Assertion

(A) is followed by a statement of Reason (R). Choose the correct option

from following :

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

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of (A).

(C) Assertion (A) is true, but Reason (R) 1s false.

(D) Assertion (A) is false, but Reason (R) is true.

30/5/3 ~ 11|Page P.T.O.
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19.

20.

21.

22.

23.

24.

[}

AR (A) : QEBWWG%B%IQ, cosecGWHHE’ﬁﬂclﬁﬁ‘&ﬁW% |

?I*(R) : 0°<0<90°% faTW cosec 0 > 1

AR (A) : Th AT U1 : 3,6,9, ..., 198 1 3w 9g (U U shl 3TX) & 10dT e,
1682 |

b (R) : Ife ‘2’ 30, b gHI ) & 9 3R AT ue &, &l ‘d’ gHr=r 3l 1
-3 g, A AH e ndf e fen I gl —(n—-1) d ¥ |

Qe -d

T EUS A 5 Af AG-ITI T § | Tdeh T 6 2 3H ¢ |

@1 @ AB % R % e A2, -2) AT B2, -4) 8 | WS ABRfag P&
e fo & 5 BP =2 AB | fig P 3 fwros s e |

(a) feam ™ 8 % sin (A — B) = sin A cos B — cos A sin B; SHhT T ik,
sin 15° %1 AH 3Td ST |

AYAT
(b) ZlﬁsinAZy%,?ﬁcosAB:ﬁTtanAﬁy%QﬁﬁW@ﬁQI

frgelt ABC 3R PQR #, AD 31R PS 3fiveie & @@ AABD ~ APQS 3R
AACD ~ APRS | fag &ifSu f6 AABC ~ APQR.

52 Tl &1 Tk TE A, Tfl 38 3TN Wft FrguTg e fI AT | 99 g Ul W, Tk U=
ATGTHAT HeTeTl ST & | SRRl S1Td I fob 218 fHehTet 7o o=

() TEARIAATIATE |

(i) AT RIS |

30/5/3 ~ 12|Page
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1
19. Assertion (A) : For an acute angle 0, value of cosec 6 cannot be ﬁ

Reason (R) : cosec6 >1 for 0°<6 <90° 1

20. Assertion (A): Foran AP, 3,6,9, ..., 198, 10th term from the end is 168.
Reason (R) : If ‘a’ and ‘I’ are the first term and last term of an A.P. with

common difference ‘d’, then n'® term from the end of the given A.P. is
I—(n-1)d. 1

SECTION - B

This section has 5 very short answer type questions of 2 marks

each.

21. The coordinates of the end points of the line segment AB are A(-2, —2) and

B(2, —4). P is the point on AB such that BP = % AB. Find the coordinates of

point P. 2

22. (a) Itis given that sin (A — B) = sin A cos B — cos A sin B. Use it to find
the value of sin 15°. 2
OR

(b) Ifsin A =y, then express cos A and tan A in terms of y. 2

23. In AABC and APQR, AD and PS are altitudes such that AABD ~ APQS
and AACD ~ APRS. Prove that AABC ~ APQR. 2

24. From a pack of 52 cards, all aces and all kings are removed. A card is
drawn at random from the remaining cards. Find the probability that the
card so drawn is 2
(1) aface card.

(1) a card of red colour.

30/5/3 ~ 13|Page P.T.O.
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25. (a) 2kgdd 3R 1 kg 3R &1 go fopeft feT T 320 A1 | 4 kg 9 3R 2 kg 3R I
T T 600 B AT 8 | Afe 1 kg T 3R 1 kg I T G shAT: T x AT y B,
ar g8 ferfa o1 s o wes Tfientor fenT o &9 T e hifTe 3T S hifsre
Tep oo =18 Trfenaor fiehT T B A g |

JAYaT
(b) x 3Ry & foTu ga1 hif
22 ++/3y = 5 3T
i —By =8
@ ug -7
TEUEH 6 AY-ITATFE | TS WA H 3 35 ¢ |
26. WEIE p(x) = 6x% — 5x — 1 % Ik T HIWT, | 37d: Toh SgUE T hITWIT FT8ehT Tih
[, IETE p(x) % IR T A TATE |
27. x 3Ry H T UHT H8Y 10 it Tk foig P(x, y) T&gai A3, 5) 3R B(7, 1) & 9gw
ﬁl?ﬂﬁx&%ﬁ?y&&?%ﬂ%@ﬁﬁ%ﬁﬁéﬂﬁﬂﬁﬁﬁmsﬁﬁ@pﬁAWBﬁ
TAGEY ¢ |
28. (a) To= Db wdafiren &1 fag il :
1+cosecA  cos?A
cosecA ~ 1—-sinA
JAYar
(b) rn:nzA+BaﬁtA+zBaﬁaﬁrW:wl%‘fmqomsin(2A+B):32@3ﬁt
tan(A + 2B) = 1 8 | cot(4A — 7B) %1 HH Fd HIT |
29. & T TRl H, XY a2 XY, O g aret fomeft I W < quier wasi-Y@md & | vt fiig ©
T -3l AB, XY %1 A @21 XY &1 B R dfaede et 2 | fag Fifse 7 AB, o9
o hg T Teh AHhIUT &1l & 372aT LAOB = 90° |
X P A Y
C
0
X' Q Y’ B
30/5/3 ~ 14|Page
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25. (a) The cost of 2 kg apples and 1 kg of grapes on a day was found to be
% 320. The cost of 4 kg apples and 2 kg grapes was found to be ¥ 600.
If cost of 1 kg of apples and 1 kg of grapes is ¥ x and ¥ y respectively,
represent the given situation algebraically as a system of equations
and check whether the system so obtained is consistent or not. 2
OR
(b) Solve for xand y :

\/§x+\/§y=5and
V3x-~/8y=-/6 2

SECTION - C
This section has 6 short answer type questions of 3 marks each.

26. TFind the zeroes of the polynomial p(x) = 6x2 — 5x — 1. Hence, obtain a
polynomial each of whose zeroes is three times the zeroes of p(x). 3

27. Find a relation between x and y such that P(x, y) is equidistant from the
points A(3, 5) and B(7, 1). Hence, write the coordinates of the points on
x-axis and y-axis which are equidistant from points A and B. 3

28. (a) Prove the following trigonometric identity : 3
1+ cosecA cosZ A
cosecA = 1-sinA

OR

(b) Let 2A + B and A + 2B be acute angles such that sin(2A + B) = 326

and tan(A + 2B) = 1. Find the value of cot(4A — 7B). 3

29. In the adjoining figure, XY and XY are parallel tangents to a circle with
centre O. Another tangent AB touches the circle at C intersecting XY at A

and XY at B. Prove that AB subtends right angle at the centre of the

circle; or Z/AOB = 90°. 3
X P A Y
C
O
X' Q Y B
30/5/3 ~ 1S5|Page P.T.O.
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30. (a) THgHhIRTRe\/3 ws sufdmgen g | 3
3HAYdT
(b) = feu e H, Uw & foiu T 31T T7q 9q1EU 3T 3799 IR hl SIrEn |
IS 3

() 2X3X5XT7+7TehWSIHEAS |
(i) 2X3x5X7+1ThHUITEATE |

31. o= wrfientor ferma <1 SteiEt fofer 9 gt shifse 3
2x+ 3y =6
x+y—-1=0
S feu wfieeon & frefid W@, y-s1a &1 fa-Tm fogett w wed &, 37 fogatt &
e 1 AN 1A HIRTT |

Qug-§
TAEUE H 4 SEI-IHT T & | Th T 5 3(H & |
32. ITURYA AT dehal T8 feaRaw | 5
wh B ABC H, AD U7 A &1 FHGHNS & | BA %1 E G S¢™ T 7 foed

BD _BA
CE ||AD ® | frgshifsefe pr =4 |

AE
A
4

!

33. (a) 14 cm YT 9Tl Ush 3H AhS! T4 o Teh %ot o 1.4 cm SATH 1ol JTTIhad
e fehTel STd 2 | FHeRTel ST Heht ATt TieTel hl el e T shifoT, | 51l 3

%1 5t TEI Shat oft 77 I | 5
JAYAT
(b) 24 cm 4T 3R 5 cm <31 911 T 39 90 ¥ 12 cm ST 3T 5 cm B s
T 31 WIE L RIS SITd & | S 31 <1 3TRIGH Td IET &6 H1d <hIfT | 5
30/5/3 ~ 16|Page E
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30. (a) Prove that \/g 1s an irrational number. 3
OR
(b) State true or false for each of the following statements and justify in
each case : 3

(1) 2x%x3x5x7+71sacomposite number.
(1) 2x3X5X 7+ 11sacomposite number.

31. Solve the following system of equations graphically : 3
2x+ 3y =6
x+y—-1=0
Also, find the sum of ordinates of the points where given lines meet y axis.

SECTION-D
This section has 4 long answer questions of 5 marks each.
32. State the basic proportionality theorem. 5
Use the theorem to do the following :

In AABC, AD is the angle bisector of angle A. BA is produced to E such

BD BA
that CE | |AD. Prove that DC-AC -
4E
A
{

!

33. (a) From one of the faces of a solid wooden cube of side 14 cm, maximum
number of hemispheres of diameter 1.4 cm are scooped out. Find the
total number of hemispheres that can be scooped out. Also, find the
total surface area of the remaining solid. 5

OR
(b) From a solid cylinder of height 24 cm and radius 5 cm, two cones of

height 12 cm and radius 5 cm are hollowed out. Find the volume and
surface area of the remaining solid. 5

30/5/3 ~ 17|Page [EiE P.T.O.



34. T arfcent o weh f49w % 50 e grEe] il ek ST SR
et @ W) | 500 - 600 | 600 - 700 | 700 - 800 | 800 - 900 | 900 - 1000
SR <l & 12 14 8 6 10
T STTIEHT 3T Sgeieh STTHEH T SHIfTT |

35. (a) Ueh 2-31h1 HEAT U 37ehi o AN T T THT & TR 37ehT < PHHS & Ui T4 A
2 31ferep +ft 2 | Fen Fra i |

AT

(b) p T () IH 1a shifore Forees fore fgama e (p + 4) 22—+ D x+1=0
% ol ATATeeh Ud SR &1 | 36 JehR T e wefiertoni o ge oft 3ra hifr |

Qg -¢

TAGUE | 3 ThU0T 7T HATUTRG T3 & | Teeh T b 4 3h & |

36. IE Sifen Hifeat, e wefi-meft aifdn T, =it wr =1 famm Hfeat off = s g,
fomm & a3 S % i T w5 AU U AEEd 91eE YeE S § | 98
T % etams s 9i@e 5 T 20 $e (1 B = 30 Tt b St Bt B | Hifeat gefera &9
T =e- 3R 3at < faem TeH L & |

s

30/5/3 ~ 18|Page (=24 =1
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34. The following table gives the daily income of 50 cab drivers of a particular

city : 5
Income () 500 - 600 | 600 - 700 | 700 - 800 | 800 - 900 | 900 - 1000
No. of Drivers 12 14 8 6 10

Find the mean income and the modal income.

35. (a) A 2-digit number is seven times the sum of its digits and two (2)
more than 5 times the product of its digits. Find the number. 5

OR

(b) Find the value(s) of p for which the quadratic equation given as

(+4) x%2—@P+1) x+1=0 has real and equal roots. Also, find the
roots of the equation(s) so obtained. 5

SECTION - E

This section has 3 case study based questions of 4 marks each.

36. Passenger boarding stairs, sometimes referred to as boarding ramps, stair
cars or aircraft steps, provide a mobile means to travel between the
aircraft doors and the ground. Larger aircraft have door sills 5 to 20 feet

(1 foot = 30 cm) high. Stairs facilitate safe boarding and de-boarding.

30/5/3 ~ 19|Page P.T.O.
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An aircraft has a door sill at a height of 15 feet above the ground. A stair

car is placed at a horizontal distance of 15 feet from the plane.
Based on given information, answer the questions given in part (1) and (i1).

(1) Find the angle at which stairs are inclined to reach the door sill 15

feet high above the ground. 1
(1) Find the length of stairs used to reach the door sill. 1
Further, answer any one of the following questions :

(111) (a) If the 20 feet long stairs is inclined at an angle of 60° to reach
the door sill, then find the height of the door sill above the

ground. (use \/§ =1.732) 2
OR

(111) (b) What should be the shortest possible length of stairs to reach
the door sill of the plane 20 feet above the ground, if the angle
of elevation cannot exceed 30° ? Also, find the horizontal

distance of base of stair car from the plane. 2

37. A farmer has a circular piece of land. He wishes to construct his house in

the form of largest possible square within the land as shown below.

-
1l

[
=

N[00 &

18 afl
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The radius of circular piece of land is 35 m.

Based on given information, answer the following questions :

(1) Find the length of wire needed to fence the entire land.

(1) Find the length of each side of the square land on which house will
be constructed.

(111) (a) The farmer wishes to grow grass on the shaded region around

the house. Find the cost of growing the grass at the rate of ¥ 50
per square metre.

OR

(111) (b) Find the ratio of area of land on which house is built to remaining
area of circular piece of land.

38. In an equilateral triangle of side 10 cm, equilateral triangles of side 1 cm
are formed as shown in the figure below, such that there is one triangle in
the first row, three triangles in the second row, five triangles in the third
row and so on.

1% Row
2" Row
3" Row
AA :
|
|
|
|
|
|
B
| 1 | | |
10" Row

Based on given information, answer the following questions using
Arithmetic Progression.

(1) How many triangles will be there in bottom most row ?
(11) How many triangles will be there in fourth row from the bottom ?
(111) (a) Find the total number of triangles of side 1 cm each till 8t row.

OR

(111) (b) How many more number of triangles are there from 5t row to
10th row than in first 4 rows ? Show working.

O
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Secondary School Examination, 2025
MATHEMATICS (Standard) (Q.P. CODE 30/5/3)

General Instructions: -

You are aware that evaluation is the most important process in the actual and correct assessment of
the candidates. A small mistake in evaluation may lead to serious problems which may affect the
future of the candidates, education system and teaching profession. To avoid mistakes, it is
requested that before starting evaluation, you must read and understand the spot evaluation
guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. It’s leakage to public in
any manner could lead to derailment of the examination system and affect the life and future
of millions of candidates. Sharing this policy/document to anyone, publishing in any magazine
and printing in News Paper/Website etc. may invite action under various rules of the Board
and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be done
according to one’s own interpretation or any other consideration. Marking Scheme should be
strictly adhered to and religiously followed. However, while evaluating, answers which are
based on latest information or knowledge and/or are innovative, they may be assessed for
their correctness otherwise and due marks be awarded to them. In class-X, while evaluating
the competency-based questions, please try to understand given answer and even if reply is
not from Marking Scheme but correct competency is enumerated by the candidate, due
marks should be awarded.

The Marking scheme carries only suggested value points for the answers.

These are in the nature of Guidelines only and do not constitute the complete answer. The students
can have their own expression and if the expression is correct, the due marks should be awarded
accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator on
the first day, to ensure that evaluation has been carried out as per the instructions given in the
Marking Scheme. If there is any variation, the same should be zero after deliberation and
discussion. The remaining answer books meant for evaluation shall be given only after ensuring
that there is no significant variation in the marking of individual evaluators.

Evaluators will mark (v) wherever answer is correct. For wrong answer CROSS X be marked.

Evaluators will not put right (v') while evaluating which gives an impression that answer is correct
and no marks are awarded. This is most common mistake which evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks awarded for
different parts of the question should then be totalled up and written on the left-hand margin and
encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded on the left-hand margin and encircled.
This may also be followed strictly.
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If a student has attempted an extra question, answer of the question deserving more marks should
be retained and the other answer scored out with a note “Extra Question”.

10.

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

11.

A full scale of marks 80 (example 0 to 80/70/60/50/40/30 marks as given in Question
Paper) has to be used. Please do not hesitate to award full marks if the answer deserves it.

12.

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every day
and evaluate 20 answer books per day in main subjects and 25 answer books per day in other
subjects (Details are given in Spot Guidelines). This is in view of the reduced syllabus and number
of questions in question paper.

13.

Ensure that you do not make the following common types of errors committed by the Examiner in
the past:-

e Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totalling of marks awarded to an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.

Wrong question wise totalling on the title page.

Wrong totalling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is correctly
and clearly indicated. It should merely be a line. Same is with the X for incorrect answer.)
Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

14.

While evaluating the answer books if the answer is found to be totally incorrect, it should be marked
as cross (X) and awarded zero (0) Marks.

15.

Any un assessed portion, non-carrying over of marks to the title page, or totaling error detected by
the candidate shall damage the prestige of all the personnel engaged in the evaluation work as also
of the Board. Hence, in order to uphold the prestige of all concerned, it is again reiterated that the
instructions be followed meticulously and judiciously.

16.

The Examiners should acquaint themselves with the guidelines given in the “Guidelines for spot
Evaluation” before starting the actual evaluation.

17.

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title
page, correctly totalled and written in figures and words.

18.

The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the
prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once
again reminded that they must ensure that evaluation is carried out strictly as per value points for
each answer as given in the Marking Scheme.
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MARKING SCHEME
MATHEMATICS (Subject Code-041)
(PAPER CODE: 30/5/3)

EXPECTED OUTCOMES/VALUE POINTS

Marks

SECTION A
This section consists of 20 multiple choice questions of 1 mark each.

Which of the following statements is false ?

(A) Infinite number of tangents can be drawn to a circle.

(B) Infinite number of tangents can be drawn to a circle from a point
outside the circle.

(C) Infinite number of secants can be drawn to a circle from a point
outside the circle.

(D) Angle between tangent and diameter at point of contact is 90°.

Sol.

(B) Infinite number of tangents can be drawn to a circle from a point outside the
circle.

In the adjoining figure, PA and PB are tangents to a circle with centre O.

The measure of angle APB is
P

A) 210° B) 150°
(C) 105° D) 30°

Sol.

(D) 30°

The value of (1 — 2 sin2 60°) is same as that of
(A) sin 30° (B) —sin 30°
(C) cos 60° (D) —cos 30°

Sol.

(B) — sin 30°

An observer 1.8 m tall stands away from a chimney at a distance of 38.2 m
along the ground. The angle of elevation of top of chimney from the eyes of
observer is 45°. The height of chimney above the ground is

(A) 382m (B) 36.4m

(C) 40m D) (38.2n/2 m

Sol.

(C)40m
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In the adjoining figure, the sum of radii of two concentric circles is 16 cm.
The length of chord AB which touches the inner circle at P is 16 cm. The
difference of the radii of the given circles is

T

(A) 8cm (B) 4cm
(C) 2em D) 3em
Sol. | (B)4cm
6. A cone of height 12 cm and slant height 13 cm is surmounted on a
hemisphere having radius equal to that of cone. The entire height of the
solid is
(A) 17cm (B) 18 cm
(C) 22cm (D) 23 cm
Sol. | (A)17cm
7. If x median + y mean = z mode; is the empirical relationship between
mean, median and mode, then the value of x+y + z is
A 6 B) 3
© 2 D 1
Sol. | (C)2
8. Following data shows the marks obtained by 100 students in a class test :
Marks obtained 20 | 29 | 28 | 33 | 42 | 38 | 43 | 25

Number of students | 6 | 28 | 24 | 16 | 2 4 1|20
The median will be the average of which two observations ?

(A) 29 and 33 (B) 25 and 28
(C) 28 and 29 (D) 33 and 38
Sol. | (C)28and 29
9. The probability of getting a composite number greater than 3 on throwing
a die is
1 1
» 3 ® 3
1 2
© 3 O 3
Sol. 1
B —_—
®);
10. (\/§+2)2+(\/§—2)2is a/an
(A) positive rational number (B) negative rational number
(C) positive irrational number (D) negative irrational number
Sol. (A) positive rational number
11. Let p = 22 y3 z® and q = x3 y® z2, where x, y, z are prime numbers. If
LCM (p, q) = 23 y% 23, then the value of (2m + 3n) is
(A) 18 B) 17
(C) 15 D) 14
Sol. (B) 17
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12.

For any prime number p, if p divides a2, where a is any real number then
p also divides
1

@ a ®) a’
3 1
© a’ ®) a°
Sol. (A)a
13. Which of the following equation is a quadratic equation ?
1\2
@ (e13f =2 ® @9+ 2mfx=0
©) @+1)3=@1-»° D) Gx+1)2=2
Sol. | (B) (x —vx)* +2xvx =0
14. If 22 + bx + b = 0 has two real and distinct roots, then the value of b can be
A 0 B) 4
<€ 3 D)y -3
Sol. | (D)-3
15. In the following figure, P and Q are points of trisection of line segment AB :
[ L & ®
A P Q B
AB
the value of PB -
@A 1 ®B) 15
2
© 3 M) 2
Sol. (B) 1.5
16. A bag contains red coloured, blue coloured and green coloured balls in the
ratio 2 : 3 : 4. A ball is drawn at random from the given bag. The
probability that the ball so drawn being not of blue colour is
1 1
®» 3 ® 3
2 8
© 3 ™ 3
Sol. 2
C —_
©
17. Which of the following statements is false ?
(A) Two right triangles are always similar.
(B) Two squares are always similar.
(C) Two equilateral triangles are always similar.
(D) Two circles are always similar.
Sol. (A) Two right triangles are always similar.
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18.

In the adjoining figure, ABCD is a trapezium in which XY || AB||CD. If

AXZ%AD, then CY: YB =

A B
A 2:3 B) 3:2
) 1:3 D) 1:2
Sol. |(D)1:2 1
Directions : In Question Numbers 19 and 20, a statement of Assertion
(A) is followed by a statement of Reason (R). Choose the correct option
from following :
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of (A).
(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.
19. ] 1
Assertion (A) : For an acute angle 0, value of cosec 0 cannot be \j_ﬁ
Reason (R) : cosec8>1for0°<6<90°
Sol. | (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1
explanation of Assertion (A).
20 Assertion (A) : Foran AP, 3,6,9, ..., 198, 10tk term from the end is 168.
Reason (R) : If ‘a’ and ‘I’ are the first term and last term of an A.P. with
common difference ‘d’, then n'® term from the end of the given A.P. is
I—-(m-1)d.
Sol. | (D) Assertion (A) is false, but Reason (R) is true. 1
SECTION B
This section has 5 very short answer type questions of 2 marks each.
21. The coordinates of the end points of the line segment AB are A(-2, —2) and
B(2, —4). P is the point on AB such that BP = % AB. Find the coordinates of
point P.
Sol.
@
| | |
I 1 1
A P B
(-2,-2) (x, Y) (2,-4)
P (x, y) divides AB in the ratio 3: 4 Y
X:3><2+4><(—2):> _ 2 1
443
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_ 3 x(—4) + 4x(-2) 20
- 4+3 =Y 7

. 2
-~ Coordinates of P are (— ~ T 7)

Yo

Yo

22 (a)

It is given that sin (A — B) = sin A cos B — cos A sin B. Use it to find

the value of sin 15°.

Sol.

sin 15° = sin (45° — 30°)

=sin 45° cos 30° — cos 45° sin 30°
1 V3 1 _ 1
V272 V22

_V3-1 V6-+2

~ vz T,

Yo

Yo

OR

22 (b)

If sin A =y, then express cos A and tan A in terms of y.

Sol.

cos A=V1—sin?A=/1 —y?
SinA vy

nA= =
ta cosA /1-y?

23.

In AABC and APQR, AD and PS are altitudes such that AABD ~ APQS
and AACD ~ APRS. Prove that AABC ~ APQR.

Sol.

Correct figure

m m
B D C Q S R

A ABD ~ A PQS
=/+sB=24Q -
A ACD ~ APRS
=+sC=2R -2
From (1) & (2), we get
A ABC ~ A PQR

Yo

Yo

Yo

Yo

24,

From a pack of 52 cards, all aces and all kings are removed. A card is
drawn at random from the remaining cards. Find the probability that the
card so drawn is
(1) a face card.

(i1) a card of red colour.

Sol.

Remaining cards =52 -8 =44
2

i LA
0] P (a face card) = VT
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.. 22 1
(i) P (a card of red colour) = 25 1
25 (a) The cost of 2 kg apples and 1 kg of grapes on a day was found to be
¥ 320. The cost of 4 kg apples and 2 kg grapes was found to be ¥ 600.
If cost of 1 kg of apples and 1 kg of grapes is ¥ x and T y respectively,
represent the given situation algebraically as a system of equations
and check whether the system so obtained is consistent or not.
Sol. | 2x+y=320 Yo
4x + 2y = 600 Ya
'a, 4 2'b, 2’'c, 600 15
b . . .
As =22, System of equations is not consistent. Yo
az b, C2
OR
25 (b) Solve for xand y :
\E x+ \/§ y =5 and
Bx-\By==[6
Sol. |(V2Zx+ V3y=5)xV3=V6x+ 3y=5V3 £
(\/§x—\/§y=—\/€)x\/§=>\/€x—4y=—2\/§ Yo
Solving the equations, we get
x=+v2and y=+/3 Y2+ 2
SECTION C
This section has 6 short answer type questions of 3 marks each.
26 Find the zeroes of the polynomial p(x) = 6x2 — 5x — 1. Hence, obtain a
polynomial each of whose zeroes is three times the zeroes of p(x).
Sol. | p(x)=6x>—5x—1
=(x-1)(6x +1)
1
- Zeroesare 1, —— 1
1
New zeroes are 3, — 5 Y2
1 5
Sum of new zeroes = 3 + (— E) =3 Yo
1 3
Product of new zeroes = 3 X (— E) =3 Y2
. .. 5 3
- Required polynomial is x? — SX-5or 2x? — 56X —3 2
21. Find a relation between x and y such that P(x, y) is equidistant from the
points A(3, 5) and B(7, 1). Hence, write the coordinates of the points on
x-axis and y-axis which are equidistant from points A and B.
Sol. PA = PB = PA? = PB? Vs
(x=3)*+(y—5)*=(x—7)°+ (y - 1)? 1

= X-y=2
=~ Required point on x-axis is (2, 0)
& required point on y-axis is (0, — 2)

Yo
Yo
Yo
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28 (a)

Prove the following trigonometric identity :

1+cosecA  cos?A
cosecA ~ 1-—sinA
Sol. 14 1
LHs = —3ina 2
sin A
=sinA+1 1
_ (sinA + 1).(1 -sinA) 1
1-sinA
(2
_ 1-sin“A 1
1-sinA
cos? A
= = 1
1-sinA RHS &
OR
28 (b) NE
Let 2A + B and A + 2B be acute angles such that sin(2A + B) = 2
and tan(A + 2B) = 1. Find the value of cot(4A — 7B).
Sol. . 3
sm(2A+B):\/Z—_=>2A+|3:60o - (D) 1
tan(A+2B)=1=A+2B=45° -—-(2) &
Solving (1) & (2), we get A = 25° and B = 10° Yot
cot (4A — 7B) = cot 30° &
=3 2
29. In the adjoining figure, XY and XY are parallel tangents to a circle with
centre O. Another tangent AB touches the circle at C intersecting XY at A
and XY at B. Prove that AB subtends right angle at the centre of the
circle; or ZAOB = 90°.
P P_ A Y
C
01
X' Q Y B
Sol. | Join OC. Yo
X A Y
C
O
X Q Y B
APOA = ACOA A
£POA = 2COA i
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Similarly, 2QOB = 2COB
£POA + £QOB + 2COA + £COB = 180°
= 2 («¢COA + £COB) = 180°
= £COA + 2COB =90°
. £AOB = 90°

Yo
Yo

Yo

30 (a)

Prove that \/§ is an irrational number.

Sol.

Let v/3 be a rational number.
~\3= g , Where g # 0 and let p & q be coprimes.

= 30° = p?

= p? is divisible by 3.

= p is divisible by 3. ----- @

Let p = 3a, where ‘a’ is some integer
= 9a% = 3¢?

= %= 3a?

=q? is divisible by 3

= q is divisible by 3 ----- @)

~ 3 divides both p & q.

(D) and (2) leads to contradiction as p and q are coprimes.
Hence, v/3 is an irrational number.

Yo

Yo

OR

30 (b)

State true or false for each of the following statements and justify in
each case :
(i) 2x3x5x7T+ 7isacomposite number.

(i) 2x3x5x 7+ 1isacomposite number.

Sol.

Q) True,

w2X3X5XT7+7=7x(2x3x5+ 1) has more than two factors.

(i)  False,
w2 X 3x%x5x7+1=211 has only two factors.

Yo

Yo
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31.

Solve the following system of equations graphically :
2x+3y=6
x+y—-1=0
Also, find the sum of ordinates of the points where given lines meet y axis.

Sol.

Correct graph

Solutionis (-3,4)orx=-3,y=4
Sum of ordinates of points where given lines meet y-axis=1+2=3

Yo
Yo

SECTIOND
This section has 4 long answer questions of 5 marks each.

32

State the basic proportionality theorem.
Use the theorem to do the following :

In AABC, AD is the angle bisector of angle A. BA is produced to E such

BD BA

that CE | AD. Prove that DC=AC"

E

4

"

Sol.

Correct statement of Basic Proportionality Theorem.
As DA || CE

BD _ BA
"bcAE ®
22=23&21=24
Aszl1=22

~23=24

% + 1%

Yo
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= AC=AE --—--(2) 1
From (D & (2)
BD _ BA z
DC AC
33(2) | From one of the faces of a solid wooden cube of side 14 cm, maximum
number of hemispheres of diameter 1.4 cm are scooped out. Find the
total number of hemispheres that can be scooped out. Also, find the
total surface area of the remaining solid.
. 14 x14
Sol. Total number of hemispheres = . 1
1.4 X1.4
=100 1
Total Surface Area of remaining solid = Surface Area of Cube + Curved Surface
Area of 100 hemispheres — Area of 100 circles
22 22
:6x14><14+1OO><2><7><0.7><0.7—1OO><7><0.7><0.7 2
= 1330 1
- Total surface area of remaining solid is 1330 cm?.
OR
33(P) | From a solid cylinder of height 24 ¢cm and radius 5 cm, two cones of
height 12 cm and radius 5 cm are hollowed out. Find the volume and
surface area of the remaining solid.
Sol. | Volume of remaining solid = VVolume of cylinder -VVolume of two cones
22
:7x5x5x24—2x%x¥x5x5x12 1
8800
=——or1257.14 cm?® approx. 1
I=,/(12)2 +(5)2=13cm 1
Surface Area of remaining solid = Curved Surface Area of cylinder + Curved
Surface Area of two cones
22
:2><2—72><5><24+2><7x5><13 1
8140 1

=——or 1162.85 cm? approx.
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34.

The following table gives the daily income of 50 cab drivers of a particular

city :
Income ) 500 - 600 | 600 - 700 | 700 - 800 | 800 - 900 | 900 - 1000
No. of Drivers 12 14 8 6 10

Find the mean income and the modal income,

Sol.

Income Number of Xi U X750 i ui
(inX) Drivers (fi) 109
500 - 600 12 550 -2 —-24
600 — 700 14 650 -1 -14
700 — 800 8 750=a 0 0
800 - 900 6 850 1 6
900 - 1000 10 950 2 20
Total 50 -12
Correct table 1'%
Mean = 750 + 22 x 100 1
=726 2
~ Mean income is X 726
Modal Class is 600 — 700 &
14 — 12
Mode = 600 + ———— X 100 1
(2 X 14—12-8)
=625 Y2
=~ Modal income is X 625.
35 (a) A 2-digit number is seven times the sum of its digits and two (2)
more than 5 times the product of its digits. Find the number.
Sol. | Letdigit at unit place be x
and digit at tens place be y 1
~ number = 10y + x
ATQ
10y +x=7(x+Yy)
= 3y=6xory=2x --(1) 1
Also, 10y + x=5xy + 2 ---(2) Yo
from (1) and (2), we get
10x?—21x+2=0 1
= (x-2)(10x-1)=0
aX=2 Ya
So,y=4 Yo
- Required number is 42. 2
OR
35 (b) Find the value(s) of p for which the quadratic equation given as
(p+4) x2=( + 1) x+ 1=0 has real and equal roots. Also, find the
roots of the equation(s) so obtained.
Sol. For real and equal roots, D =0 Ya

f EE+DP-4(p+4)=0

Yo
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=p?-2p-15=0
= (P-5)(p+3)=0

“p=5,-3
Forp =5,
x> —6x+1=0
= 3x-1)(Bx-1)=0
11
aX==, =
3'3
Forp=-3,

X>+2x+1=0
= x+1)(x+1)=0
ax=-1-1

11 .
Hence roots are 33 and — 1, — 1 for p=5and p = - 3 respectively.

SECTION E
This section has 3 case study based questions of 4 marks each.

36.

Passenger boarding stairs, sometimes referred to as boarding ramps, stair
cars or aircraft steps, provide a mobile means to travel between the
aireraft doors and the ground. Larger aircraft have door sills 5 to 20 feet

(1 foot = 30 em) high. Stairs facilitate safe boarding and de-boarding.

STAIRS

An aircraft has a door sill at a height of 15 feet above the ground. A stair
car is placed at a horizontal distance of 15 feet from the plane.
Based on given information, answer the questions given in part (1) and (ii).
(i) Find the angle at which stairs are inclined to reach the door sill 156
feet high above the ground.
(i) Find the length of stairs used to reach the door sill.
Further, answer any one of the following questions :
(iii) (a) If the 20 feet long stairs is inclined at an angle of 60° to reach
the door sill, then find the height of the door sill above the
ground. (use \[3 = 1.732)
OR
(iii) (b) What should be the shortest possible length of stairs to reach
the door sill of the plane 20 feet above the ground, if the angle
of elevation cannot exceed 30° ? Also, find the horizontal

distance of base of stair car from the plane.
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Sol.

15 ft.

15 ft.

. _ 15 _
() tanB= ' 1
= 0 =45°
(i) ===sin45°
= [ =152 ft. or 21.21 ft. approx.
(iii) (@)

20 ft.

N 60°

~ |5

% =sin 60° =
= h=10V3
=10 x 1.732
=17.32 ft.
OR
(iii) (b)

20 ft. /

0
— 30

2:sin30°:l

l 2
= [ =40 ft.

20 _ o_ 1

;—tan30 =5

= x = 20 /3 ft. or 34.64 ft. approx.

Yo
Yo

Yo
Yo

Yo

Yo

Yo
Yo
Yo
Yo

MS_X_Mathematics_041_30/5/3_2024-25

15



37.

A farmer has a circular piece of land. He wishes to construct his house in

the form of largest possible square within the land as shown below.

The radius of circular piece of land is 35 m.

Based on given information, answer the following questions :

(i) Find the length of wire needed to fence the entire land.

(ii) Find the length of each side of the square land on which house will

be constructed.

(iii) (a) The farmer wishes to grow grass on the shaded region around
the house. Find the cost of growing the grass at the rate of ¥ 50
per square metre.

OR

(ii1) (b) Find the ratio of area of land on which house is built to remaining

area of circular piece of land.

Sol.

(i) Length of wire =2 X ? x 35
=220m
(it) Diagonal of square =70 m

Length of each side of the square land = 7—2 or35v2m

NG
(iii) (@) Area on which grass is grown = Area of two segments
=2 X [2 x 2% 35 x 35 — lx35x35]
360 7 2
=700 m?
Cost of growing the grass = 700 x 50 = X 35000

OR

area of square

(iii) (b)  Required ratio =

area of circle—area of square

_ 352 x 352
%x35x35—35\/§x35\/§

_ 2450 7

" 1400 4

~ Required ratio is 7 : 4

Yo
Yo
Yo

Yo

Yo
Ya

1%

Yo
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38.

In an equilateral triangle of side 10 cm, equilateral triangles of side 1 cm
are formed as shown in the figure below, such that there is one triangle in
the first row, three triangles in the second row, five triangles in the third

row and so on.

1*' Row

211(' ROW

A
AA
AAAAA

Based on given information, answer the following questions using

Arithmetic Progression.

10" Row

(i) How many triangles will be there in bottom most row ?

(ii) How many triangles will be there in fourth row from the bottom ?

(iii) (a) Find the total number of triangles of side 1 em each till 8 row.
OR

(iii) (b) How many more number of triangles are there from 5t row to

10tk row than in first 4 rows ? Show working.

Sol.

Given A.P.is 1,3, 5, ...
(1) awo=1+9x2= 19
(ii) a4 (from bottom) =19 + 3 x (- 2) = 13
(i) @) Ss ==X [2 X 1 +7 x 2]
=64
OR
(i) (b) Number of triangles from 5™ row to 10" row = Sio — S4

=2X[2x1+9x2]-2x[2x1+3x2]
=84
Number of triangles in first 4 rows, Ss = % xX[2x1+3x2]
=16
Required number of triangles = 84 — 16 = 68

N e

Yo
Yo
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