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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.
(i) This question paper is divided into FIVE Sections — A, B, C, D and E.
(iti) 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.

(vt) 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-studyy.

(viii) There is no overall choice. However, an internal choice has been provided
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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T UE-h
TGS T 20 TEIheHIE T ¢ | Th T HT 1 36 2 |

1. (B+2f+(V3-2f w
(A) G RS TR | (B) SRUTcHeh IR T2 |
(C) GHTcH AUTHT T&T 2 | (D) SRUTCH ATHT G&IT 7 |

2. ﬂmx=a2b3cn3ﬁ1y=a3bmc2,ﬁﬁa, b, ¢ IHT TN & Iaﬁxl”ﬁ'{yaﬂ
LCM a3b4c38, dm+nhIaA=E:

(A4) 10 ®B) 7
€ 6 D) 5

3. Tordl stumsw "w p & foru, afe p, a2 1 faiora St 8, S8l a I arideh 9&T 7,

 p fr= 7 3 fopment fofora sam 2
1
(A) a B) a’
3 1
©) a’ D) a’

4. 1= 99 o1 g, wh foumd e g 2

@A) 2+1=(@—1) ®) (x+x) =20dx
(C) x3+3x2=(x+1)3 D) (x+1)(x—1)=(x+ 1)2

5. AR a2+ bx + b =07 <l P Il gt &, A b 1 TH &I ThdT & :
@A o (B) 4
©) 3 D) -3

6. s ¥, fag P, Q, R, X&@1 @ AB %I =R o Wi 3 fowifia e |
® ®

. 4 L ]
A P Q R B
fog Q, W1 @S PB &I 54 37u1a § fawfaa e, 987
A 1:3 B) 2:3
) 1:2 D) 1:1
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SECTION - A
This section consists of 20 multiple choice questions of 1 mark each.
1. (\/§+2)2+(\/§—2)21s a/an 1
(A) positive rational number (B) negative rational number
(C) positive irrational number (D) negative irrational number

2. Letx=a2b3c?andy=a3b™c2 where a, b, ¢ are prime numbers. If LCM

of x and y is a3 b? ¢3, then the value of m + n is 1
(A) 10 B 7
C) 6 D) 5

3. 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’ @) a’
4.  Which of the following equations is a quadratic equation ? 1
A) 2+1=(@—1) ®) (c+x) =20V
(C) x*+3x2=(x+1)3 D) (x+1)(x—=1)=(x+1)>2

5. 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

6. In the figure given below, points P, Q, R divides the line segment AB in

four equal parts. 1
L @ @ g @
A P Q R B

The point Q divides PB in the ratio

A 1:3 B 2:3

€ 1:2 M) 1:1
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7. T Al H A1 TGl SR HIcA el T IFIAE 3 : 7 7 | Th g Ages A ¥ fepredt S

2 | 99 TIopTefl 718 T & hTet U1 okl 8 1 ITRIhdT & ; 1
@ 3 ® 03
©) 0.7 (D) %

8. fTmigsNAEIswTaas ? 1

(A) U HHHT YT He THET 2§ |
(B) <o Hed GHET B # |
(C) < wHsTg FIS Hod HHEu Bl B |
(D) @19 | THEY Bl ¢ |

9. < 7§ i H, ABCD U e g eH XY || AB|| CD 2 |zr%AX=§AD%,a‘r

CY:YB= 1
D C

</

\
[\

A B

A) 2:3 B) 3:2

© 1:3 D) 1:2
10. A AgFI TR TAdR ? 1

(A) Toret 30 W 3a T H waei- @] Gk 51 wendt # |

(B) T sl foig § I T 3T T H - w@Te @il 371 Hehd § |
(C) aTe foig & 90 T 37a T H Seeh WaTd Sl ST et 2 |
(D) I % Tt foig T T 37K = o offe 1 1o 90° BT R |
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7. A bag contains red balls and black balls in the ratio 3 : 7. A ball is drawn

at random. The probability that ball so drawn is black in colour, is 1
3
A 7 B) 0.3
1
(C) 0.7 (D) -
8.  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.

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

2
AX=§AD, then CY : YB = 1
D C

o/ \y

\

A B
A) 2:3 B) 3:2
(C) 1:3 D) 1:2
10. 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°.

£
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11. < 71§ 3Bl 4, PA 71 PB 91 58eh1 35 O 7, Wl TR-t@M 2 | I APB 1 A1

?: 1
(A) 210° (B) 150°
() 105° (D) 30°
1 —tan?30°

12 tan?30° " 1
(A) sin 60° (B) cos 60°
(C) tan 60° (D) sec 60°

13. 1.8 m T&1 T Y&ish U fomfl § 38.2 m i gt W 3 | 3&eh! 3ff@i & formet & Rret 1
I B 45° 8 | T I =S B 1
(A) 38.2m B) 36.4m
(C) 40 m D) (38.2n/2m

14. < TS 3TTBf ¥, < Teh 1 It bt BoST R1 FT 16 cm B | 9 99 A S AB, S
BIE A ! P T TR HAT 7, 3 TS 16 cm & | 7 GHT 01 b1 TASATAT T A R - 1

N T
(A) 8cm (B) 4cm
(©) 2cm D) 3cm

15. 12 cm 918 Q1 13 cm fades 918 1 0 v, 30eh! B & w0 Br=wn atel t

LT T STEARANG & | 59 318 <l oA ST & 1
(A) 17cm (B) 18 cm
(C) 22cm (D) 23 cm
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11. In the adjoining figure, PA and PB are tangents to a circle with centre O.

The measure of angle APB is 1
) P
A '
B

A) 210° B) 150°

(C) 105° D) 30°
19 1 —tan230° . 1 1

© 1+ tan2 30° 18 equal to
(A) sin 60° (B) cos 60°
(C) tan 60° (D) sec60°

13. 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

14. 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 B
(A) 8cm (B) 4cm
(©) 2cm D) 3 cm

15. 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 1s 1
(A) 17cm (B) 18 cm
(C) 22cm (D) 23 cm
30/5/1 ~ 9|Page EF%’E;, P.T.O.
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16. A x HIAH + y AL = z Fgcteh; HILA, HIAH TR FgeTeh b &g b1 HUIIH T g,

T‘ﬁx+y+zwtﬂq%: 1
A) 6 B) 3
©) 2 D) 1

17. o= 3Aiehe, 100 formmfiat gry ush sem—udier § 9TH fohT 7 37 e91id @ : 1
TR 20 | 29 | 28 | 33 | 42 | 38 | 43 | 25

IECIRRIEARS I 6 | 28|24 |15 2 | 4 | 1 |20
fordt €1 3tiehgl bl 3fEd, wTeweh 3 7

(A) 29 3R 33 (B) 253X 28
(C) 28 3R 29 (D) 33 3R 38
18. Tk UMET thebd W, 3 T TS WIS TSI o ITH BH hl TTRRAT S : 1
@ 3 ® 3
© 3 o) =

e : e HE 19 qUT 20 T U T SRR (A) % UgE U @ (R) fean g | e

(A) IINH (A) AT G (R) GHT T & 3R Wb (R), AMHUA (A) I qof e
HT 2 |

(B) INMHAA (A) TUT T (R) QHI T &, g Th (R), 3T0ReH (A) 1 i =men
T BT R |

(C) 3R (A) T 7, T @ (R) ST ¢ |

(D) AR (A) 3HA B, Tq b (R) TI 2 |

19. W(A):@?Elﬂﬁw@ﬁf'msin(%:%jcos(%:—g

T (R) : 0, (0° <0 < 90° & fortt A & fTU in20 + cos2 0 = 1 1

20. ITHYA (A) : Tsh TR 91 : 3,6,9, ..., 198 T 37faH Ue (IH 9e i 3TR) ¥ 1041 Ue,
168 % |
h (R) : Ife ‘@’ 37, Teh IR Al o oH 3R AT ue 2, & ‘d” TH=R I 1
-, A AH IC T ndf T fen S gl —(n—-1) d ¥ | 1

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

mean, median and mode, then the value of x +y + z 1s 1
(A) 6 B) 3
©) 2 M) 1
17. 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

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

a die is 1
1 1

@ 5 ®) 3
1 2

© 3 D) 3

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) 1s 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.

4
19. Assertion (A) : For an acute angle 6, sin 6 = 5 = cos 0= — 5

Reason (R) : For any value of 6, (0° <6 <90°
sin?0 + cos20 = 1. 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
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TAGUE H 5 I AY-ITT T § | Th T o 2 36 ¢ |

21. (a) 2kg¥d 3R 1 kg 3R &1 4o fopelt fgT T 320 AT | 4 kg ¥9 3R 2 kg SR H

Ted T 600 B I 7 | A 1 kg T 3TN 1 kg I 1 o3 hAT: T x AR T y 3,

a1 39 Teufa o1 SfiSforg < Teh GHiehor e o &9 1 =eq shifse 3R S shifsie

Tp =1 =15 wrefiehet fiehTel W & A1 TS | 2
T
(b) x IRy o foTT B <hIfT :
\2x ++/3y =5 3R
\3x —~[8y = /6 2

22. @1 @S AB % R @ fidms A(-2, -2) AT B(2, —4) & | W@ @S AB R fsg P &4
e foa & 5 BP =2 AB | fig P 3 fwros s e | 2

23. (a) feIm M & % sin (A — B) = sin A cos B — cos A sin B; SHbT JINT ik,
sin 15° 3T A A ST | 2
3rer
(b) Ffesin A=y &, dl cos A 3T tan A &l y % Ui H SFed hITT | 2

24. 3fe AD 3R PS a3 AABC 31 APQR Y #rfedrspie 2 5@ AABD ~ APQS 2 |
firg ShifsT 5 AABC ~ APQR | 9

25. 52 Tl ! Teh TE! %l hed THT Teh Tl TR ST & | ATfehdl S11d shiforg fo Ry g3t wan
(i) U T ST Il & 2 |
(i) Tl T T AEIME 2 | 2

£
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SECTION - B

This section has 5 very short answer type questions of 2 marks
each.
21. (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
VBx-By =G 2

22. 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

23. (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

24. AD and PS are medians of triangles ABC and PQR respectively such that
AABD ~ APQS. Prove that AABC ~ APQR. 2

25. While shuffling a pack of 52 cards, one card was accidently dropped. Find
the probability that the dropped card
(1) 1s not a face card.
(1) 1s a black king. 2
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THEIE H 6 AY-ITI T & | Th T 3 3h & |

26. (a) Taghifufr-/3 ue srafds gen 2 | 3
3AYAT
(b) o feu e °, Us & foiuw Tt 31ET To7d 9qmsU 3T 3799 3T <l Saren |
IS L 3

() 2X3X5X7+7UhASIHES |
() 2X3X5X7+1ThASIHETS |

27. FgUG Tx% + 18x — 9 o I T hiWT | 37d: Th UHT 9595 foriay et Termh
[, U T Skl % A < F9H & | 3

28. T wefertot feha o1 &t STTerE ™ fafer | wma il 3
2x—y—-2=0
—4x+y+4=0
FW e wtenn @ fefid W y-s1e1 w1 f99-F fagan o wredt & 34 fogati
shifeat w1 fAeuer 3tar oft ma il |

29. x 3Ry H T UHT HaY 14 hifvY Tk foig P(x, y) Toigati A3, 5) 3R B(7, 1) & Sgwy
B | 3Td: x-38 ﬁ(yﬂ%%ﬂﬁgﬁﬁ%ﬁﬁéﬂﬁﬂﬁwsﬁﬁgﬁﬁAWB@

TAGEY 3 | 3
30. (a) = Cepfida gegfien = fag Fifse 3
1+cosecA  cos®A
cosecA ~ 1—-sinA
YT

(b) THT 2A + B 3R A + 2B gFI & =0T & ek fIT sin(2A + B) =§3ﬁ?
tan(A + 2B) = 1 8 | cot(4A — 7B) T HH JTd <hIfT | 3

£
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SECTION -C

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

26. (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) 2x3Xx5XT7+ 71isacomposite number.

(1) 2x3Xx5x 7+ 11s acomposite number.

27. Obtain the zeroes of the polynomial 7x% + 18x — 9. Hence, write a

polynomial each of whose zeroes is twice the zeroes of given polynomaial. 3

28. Solve the following system of equations graphically : 3
2—y—-2=0
—4x+y+4=0

Also, find the absolute difference between the ordinates of the points

where given lines cut y — axis.

29. 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
30. (a) Prove the following trigonometric identity : 3
1+cosecA  cos®A
cosecA ~ 1—-sinA
OR

\3

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

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

30/5/1 ~ 15|Page EF%’E;, P.T.O.
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31. < T 3mhfa H, XY q2n XY, O g oot foret o9 W < quiek wasi-3@d & | o fiig C
T TG AB, XY %1 A 721 XY &1 B R dfaede &t 2 | fag s f% AB, 99

o ohg UL Ush GHeh I SHTdT & 31291 LAOB = 90° | 3
X P A Y
C
0]
X Y B
Qg -|

TAEE N 4 qH-ITHIT T & | T T H 5 3h & |

32. (a) T 2-3ehI TEAT 3194 37hi o AN & Hd THT § 3T 37T o UGS o drd T4
2 37fies ot 7 | S A I | 5

AYAT

(b) p T () AF ITa Hifoe Fees foe fgama afiep o (p +4) a2 —(p+ 1) x+1=0
o ToT ATEAfaeh Ud SIS &1 | 9 YehR TH TgeTd SHieh vl o 7ol Hi 311d hifT | 5

33. 3fg forelt Frysl 1 T T o TR 311 G1 YAt i =1- T foigatt W wfa=eg
% fotu weh T i S, @1 3 3= Q1 YoTe ueh € 3ruma | fawnfoa & St € | - fag
HIfT |

1Y &1, S hA o1 ey +ff foafgw | 5

34. (a) 14 cm Y 9Tl Ush 31H TAhg! & T o Th Heth ° 1.4 cm SATH 1ol JTTeIhad
e fehTel STd 2 | FHehTel ST Hehnt 9Tt TieTelt hl el e HTd shifeT, | &1 3

%1 HA IE &R H 14 HIT | 5
JAYAT
(b) 24 cm FETE IR 5 cm TSI I1A Th 3 91 ¥ 12 cm H9TE 3R 5 cm B s
Tl ¥1% @G T [HehTel ST & | Sl 314 h1 T T J81 &%l J1d Shifa | 5
30/5/1 ~ 16|Page oED
B

Get More Learning Materials Here : & m @&\ www.studentbro.in



31. 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°. 3
X P A Y
C
O
X' Q Y B
SECTION -D

This section has 4 long answer questions of 5 marks each.
32. (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
(p+4) x2— P+ 1) x+1=0 has real and equal roots. Also, find the
roots of the equation(s) so obtained. 5

33. If a line is drawn parallel to one side of a triangle intersecting the other
two sides in distinct points then it divides the two sides in the same ratio.
Prove it.

Also, state the converse of the above statement. 5

34. (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
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35. Ueh kel & 35 T <1 ferfercan St st W 39eh R fr arfeem B feg e 2 - 5

R (kg ®) 38-40

40-42

42-44

44-46

46-48

48-50

50-52

i frgen | 3

2

4
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35. Medical check-up was carried out for 35 students of a class and their

weights were recorded as follows : 5
Weight (in kg) 38-4040-42|42-44|44-46|46-48 | 48-50 | 50-52
Number of Students | 3 2 4 5 14 4 3

Find the difference between the mean weight and the median weight.

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

36. 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.

s

|

DDD

D

\/ <zl

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

be constructed. 1
(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. 2
OR
(111) (b) Find the ratio of area of land on which house is built to remaining
area of circular piece of land. 2
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37. 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.

15' Row
2" Row
3" Row
AA ’
|
I
I
I
|
I
I
| 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 ? 1

(11) How many triangles will be there in fourth row from the bottom ? 1

(111) (a) Find the total number of triangles of side 1 cm each till 8tk row. 2
OR

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

10th row than in first 4 rows ? Show working. 2

38. 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.
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An aircraft has a door sill at a height of 15 feet above the ground. A stair
car 1s 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 \/g =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

£
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Secondary School Examination, 2025
MATHEMATICS (Standard) (Q.P. CODE 30/5/1)

General Instructions: -

1. | Youare 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.

2 | “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.”

3. | 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.

4| 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.

5. | 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.

6. | 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.

7| Ifaquestion 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.

g | Ifaquestion 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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9. | If astudent 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: 30/5/1)

Q. No. EXPECTED OUTCOMES/VALUE POINTS Marks
SECTION A
This section consists of 20 multiple choice questions of 1 mark each.
L (\/g+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 1
2. Let x = a2 b3 ¢® and y = a® b™ c2, where a, b, ¢ are prime numbers. If LCM
of x and y is a2 b* ¢3, then the value of m + n is
(A) 10 B) 7
(C) 6 D) 5
Sol. | (B)7 1
3. For any prime number p, if p divides a2, where a is any real number then
p also divides
1
@ a B) a*
3 1
© a’ ®) a°
Sol. | (A)a 1
4. Which of the following equations is a quadratic equation ?
A) 2+1=(x-1)2 ®  (o+vx)f =204
(C) x3+3x2=(x+1)3 D) x+1Dx=1)=(+1)2
2
Sol. | (B) (x + vx)* = 2xvx 1
5. If 22 + bx + b = 0 has two real and distinct roots, then the value of b can be
@A o B 4
© 3 ®) -3
Sol. (D)-3 1
6. In the figure given below, points P, Q, R divides the line segment AB in
four equal parts.
[ L 2 L L
A P Q R B
The point Q divides PB in the ratio
(A 1:3 B) 2:3
C) 1:2 D) 1:1
Sol. ©1:2 1
7. A bag contains red balls and black balls in the ratio 3 : 7. A ball is drawn
at random. The probability that ball so drawn is black in colour, is
3
@A 7 B) 0.3
1
© 0.7 D) 7
Sol. (© 0.7 1
MS_X_ Mathematics_041 30/5/1 2024-25
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8. 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. 1

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
(C) 1:3 D) 1:2
Sol. (D)1:2 1
10. 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 1
circle.
11. In the adjoining figure, PA and PB are tangents to a circle with centre O.
The measure of angle APB is
P
(A) 210° 150°
(C) 105° D) 30°
Sol. (D) 30° 1
12 1 —tan® 30° .
1+ tanZ 30° S €qual to
(A) sin 60° (B) cos 60°
(C) tan 60° (D) sec60°
Sol. | (B) cos 60° 1

MS_X_Mathematics_041_30/5/1_2024-25
4

Get More Learning Materials Here : & m @&\ www.studentbro.in



13. 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) 40 m D) (38.20/2m
Sol. [ (C)40m 1
14. 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

D

(A) 8cm B) 4cm

(C) 2cm (D) 3cm
Sol. | (B)4cm 1
15. A cone of height 12 cm and slant height 13 c¢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 1
16. 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. ©)2 1
17. 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 | 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
Sol. | (C)28and 29 1
18. The probability of getting a composite number greater than 3 on throwing

a die is

1 1
@A 5 ® 3
1 2

© 3 O 3
Sol. 1 1

B)3

MS_X_Mathematics_041_30/5/1_2024-25
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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.

S

3
Assertion (A) : For an acute angle 0, sin 0 = 5 = cos 6= ~5
Reason (R) : For any value of 6, (0° <8 < 90°
sin?@ + cos? 0 = 1.
Sol. (D) Assertion (A) is false, but Reason (R) is true. 1

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 (a) The cost of 2 kg apples and 1 kg of grapes on a day was found to be
T 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.

Sol. |2x+y=320 ”
4x + 2y =600 "
As z—: = E—: * z—: System of equations is not consistent. 1

OR

21 (b) Solve for xand y :
\/§x+‘\/§y=5and
V3x-\8y=—/6

Sol. | (V2x+ V3y=5)xV3=+V6x+ 3y =53 m
(V3x— V8y =—V6) xV2 = V6x— 4y =-2V3 "
Solving the equations, we get
x=+v2and y=+3 Yy + 1

MS_X_Mathematics_041_30/5/1_2024-25
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22. 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 = 4 AB. Find the coordinates of

7
point P.
Sol.
@\
| l |
I 1 |
A P B
(-2,-2) (Xa Y) (27 '4)
P (x, y) divides AB in the ratio 3: 4 Ya
X:3XZ+4X(_2):> _ 3 ”
4+3
:3x(—4)+4x(—2):>y:_ﬂ 1,
4+3 7
- Coordinates of P are (—% ,— ?) Yo

23 (@) | 1tis 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°) Yo
=sin 45° cos 30° — cos 45° sin 30°
1 V3 1 _ 1
=—X———=X-= 1
V2 X3 V2 X3
_Vi-1 V6-y2 ”
T o2v2 4
OR
23(b) | IfsinA= y, then express cos A and tan A in terms of y.
Sol. | cos A=v1—sin2A=/1—y? 1
_SsinA_ vy
tan A= osA Tiy? 1

24, AD and PS are medians of triangles ABC and PQR respectively such that
AABD ~ APQS. Prove that AABC ~ APQR.

Sol. Correct figure Yo

B D C Q S R

Since A ABD ~ A PQS
AB _ BD _AB _ 2BD

PQ_ qs UPQ 208

MS_X_Mathematics_041_30/5/1_2024-25
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AB _ Bc "

= =
PQ QR
2B=2Q Ya
A ABC ~ APQR Yo
25. While shuffling a pack of 52 cards, one card was accidently dropped. Find

the probability that the dropped card
(i) is not a face card.

(i1) 1is a black king.

Sol. (i) P (not a face card) = 29 or 2 1
52 13
. o2 1 1
(i) P (black king) = iUy
SECTIONC
This section has 6 short answer type questions of 3 marks each.
26 (a)

Prove that \f§ is an irrational number.

Sol. Let +/3 be a rational number.

~3= E , where g # 0 and let p & q be coprimes. Yy
= 3¢ = p?
= p?is divisible by 3.
= pis divisible by 3. ----- € 1
Let p = 3a, where ‘a’ is some integer
~ 9a% = 3¢?
= °=3a’
=q? is divisible by 3
= q is divisible by 3 ----- @) 1
~ 3 divides both p & q.
(1) and (2) leads to contradiction as p and q are coprimes. Ya
Hence, v/3 is an irrational number.
OR
26 (b) State true or false for each of the following statements and justify in
each case :
(i) 2x3x5xT+7isa composite number.
(i) 2x3x5x 7T+ 1isacomposite number.
Sol. Q) True, 1
w2X3X5XT7+7=7x(2x%x3x5+1)has more than two factors. Yo
(i) False, 1
w2 X 3X5x%x7+1=211 has only two factors. Yo
27, Obtain the zeroes of the polynomial 7x% + 18x — 9. Hence, write a
polynomial each of whose zeroes is twice the zeroes of given polynomial.
Sol. 7x% +18x—9
=(7x—-3)(x +3)
-~ Zeroes are — 3, % 1

MS_X_Mathematics_041_30/5/1_2024-25
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6
New zeroes are — 6, - Y%

6 36
Sum of new zeroes = (- 6) + P Yo
6 36 L
Product of new zeroes = (— 6) X == o
: ., 36 36 ) .
=~ Required polynomial is x“ + — X——-or 7x* + 36X — 36 72
28. Solve the following system of equations graphically :
22—y-2=0
—4x+y+4=0

Also, find the absolute difference between the ordinates of the points
where given lines cut y — axis.

Sol. Correct graph 2

i- -6 -5 4 -3 5 6 >
x
Solutionis (1,0)orx=1,y=0 Yo
Absolute difference = 2 (consider — 2 also) Yo
29. 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?2 Yo
(X=3P+(y-5=(x-772+(y-1) 1
=X-y=2 Ya
=~ Required point on x-axis is (2, 0) Yo
& required point on y-axis is (0, — 2) Ya

MS_X_Mathematics_041_30/5/1_2024-25
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30(a) | Prove the following trigonometric identity :
1+cosecA  cos?A
cosecA ~ 1-—sinA
Sol. 14 1
LHS = —SinA Ve
sin A
=sinA+1 1
_ (sinA+1)(1-sinA) 1
1-sinA
2
_1l-sin"A Y
1-sinA
2
— cos. A — RHS 1
1—-sinA
OR
30 (b) NE
Let 2A + B and A + 2B be acute angles such that sin(2A + B) = )
and tan(A + 2B) = 1. Find the value of cot(4A — 7B).
Sol. . 3
S|n(2A+B):§=>2A+B:60° --(» Y
tan (A+2B)=1= A+2B=45 --(2) Ya
Solving (1) & (2), we get A = 25° and B = 10° Yo+ s
cot (4A — 7B) = cot 30° 2
-3 Z
31. 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 P A Y
C
Dl
X Q@ YB
APOA = ACOA Ya
/POA = 2COA A
Similarly, zQOB = COB Y2
<POA + 2QOB + ~COA + ~COB = 180° Y2

MS_X_Mathematics_041_30/5/1_2024-25
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= 2 («.COA + 2COB) = 180°
= 2COA + £COB = 90°
. £AOB =90° Y2
SECTIOND
This section has 4 long answer questions of 5 marks each.
32 (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) Ya
from (1) and (2), we get

10x> - 21x+2=0 1
= (x-2)(10x-1)=0
aX=2 Vs
So,y=4 Ya
- Required number is 42. 2

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

+4x2—(@+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 Yo
2 FE+DP-4(p+4)=0 Y
= p?-2p-15=0
= (p-5(@pP+3)=0 1
“p=5,-3 1
Forp =5,

92 —6x+1=0
= (3x-1)(Bx-1)=0
ax=2 1 1
3'3
Forp=-3,
X2+2x+1=0
= KxX+1)(x+1)=0
ax=-1-1 1
Hence roots are % : g and — 1, -1 forp=5and p =- 3 respectively.
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33. If a line is drawn parallel to one side of a triangle intersecting the other
two sides in distinct points then it divides the two sides in the same ratio.
Prove it.

Also, state the converse of the above statement.

Sol. | Correct figure, given, to prove, construction 2
Correct proof 2
Correct statement of converse of given statement 1

34(3) | 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
:6><14><14+1OO><2><7><0.7x0.7—100><7><0.7><0.7 2
=1330 1
- Total surface area of remaining solid is 1330 cm?.

OR

34(b) | From a solid cylinder of height 24 ¢m and radius 5 ¢m, two cones of
height 12 ecm and radius 5 cm are hollowed out. Find the volume and
surface area of the remaining solid.

Sol. | Volume of remaining solid = Volume of cylinder —VVolume of two cones

:%x5x5x24-2x%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

:2><2—72><5><24+2><%x5><13 1
8140
=——or 1162.85 cm? approx. 1
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35.

Medical check-up was carried out for 35 students of a class and their

weights were recorded as follows :

Weight (in kg) 38-40

40-42|42-44

44-46

46-48 |48-50

50-52

Number of Students | 3

2 4

5

14

4

3

Find the difference between the mean weight and the median weight.

Sol.

Weight Number of Xi u X i cf
(inkg) |  Students (f) 2

38-40 3 39 -3 -9 3
40 — 42 2 41 -2 -4 5
42 — 44 4 43 -1 -4 9
44 — 46 5 45=a 0 0 14
46 — 48 14 a7 1 14 28
48 — 50 4 49 2 8 32
50 —-52 3 51 3 9 35
Total 35 14

Mean:45+ﬁ><2
35

=458

~ Mean weight is 45.8 kg
Median Class is 46 — 48

35

Median :46+7 X 2
14

=465

=~ Median weight is 46.5 kg
Difference of mean weight and median weight = 46.5 — 45.8 = 0.7 kg

Correct table 1'%

Yo

Yo

Yo
Yo

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

36. 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.
(i) Find the length of each side of the square land on which house will
be constructed.
(i11) (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
(i11) (b) Find the ratio of area of land on which house is built to remaining
area of circular piece of land.
. . 22
Sol. | (i) Length of wire =2 x = %35 1y
=220m 72
(i) Diagonal of square =70 m &
. 70
Length of each side of the square land = 7 or35v2m Yo
(iii) (@) Area on which grass is grown = Area of two segments
90 22 1
:2><[—><—><35><35——><35><35] 1
360 7 2
=700 m? 2
Cost of growing the grass = 700 x 50 = % 35000 o
OR
. . area of square
(iii) (b)  Required ratio = , 1
area of circle—area of square
3542 x 352 »
= 2
22
- X35%35-35v2x35V2
2450 7
== or- Vs
1400 4

~ Required ratio is 7 : 4
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37.

In an equilateral triangle of side 10 em, 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

34 Row
1

AA
hAAAA

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 ¢m each till 8th row.
OR

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

10th yow than in first 4 rows ? Show working.

Sol.

Given A.P.is 1,3, 5, ...
(1) a=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 = S1o — S4

:§><[2><1+9><2]—§>< [2x1+3x2]
=84
Number of triangles in first 4 rows, Ss = % X[2x1+3x2]
=16
Required number of triangles = 84 — 16 = 68

N e

Yo
Yo
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38.

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 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 (i) and (ii).

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

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

(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.

Sol.

15 ft.
1 0
15 ft.
. _ 15 _
() tano= e 1
= 0 =45°
(i) = =sin45°

l

= [ =15+/2 ft. or 21.21 ft. approx.

Yo
Yo

Yo
Yo
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(ii) (a)
20 ft.
h
1 60°
2 = sin60° = V3 1
20 2
= h=10V3 2
=10 x 1.732
=17.32ft. 72
OR
(iii) (b)
20 ft. /
— 300
X
= =sin30°=> 7
= [ =40 ft. Yo
20 _ o_ 1 1
S -tan30°=—= 1/2
= x = 20 /3 ft. or 34.64 ft. approx. 72
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