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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 38 questions. All questions are compulsory.
(ii) This question paper is divided into five Sections — A, B, C, D and E.
(iii)  In Section A, Questions no. 1 to 18 are Multiple Choice Questions (MCQs) and
questions number 19 and 20 are Assertion-Reason based questions of 1 mark each.
(iv)  In Section B, Questions no. 21 to 25 are Very Short Answer (VSA) type questions,
carrying 2 marks each.
v) In Section C, Questions no. 26 to 31 are Short Answer (SA) type questions, carrying
3 marks each.
(vi)  In Section D, Questions no. 32 to 35 are Long Answer (LA) type questions carrying
5 marks each.
(vii)  In Section E, Questions no. 36 to 38 are case study based questions carrying 4 marks
each. Internal choice is provided in 2 marks questions in each case study.
(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 in Section E.
(ix)  Draw neat diagrams wherever required. Take n = F wherever required, if not stated.
(x) Use of calculator is not allowed.
SECTION A
This section has 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 20x1=20
1. Ifa=27310 andb=23.37, then HCF (a, b) is :
(A) 27310 @) 210317
©) 23.37 o) 2737
2. A system of linear equations is given by :
ajlx+tbry=cy
a; _ b
arx + byy = ¢y, where — = —
3.2 b2

(al, ay, bla b2 * 0)

Which of the following statements is true ?

(A)  The given system has a unique solution.

(B)  The given system has no solution.

(C)  The given system has infinite number of solutions.

(D)  The given system has no solution or has infinite number of solutions.

430//1 P.T.O.
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3. feigati A3, - 1) @ATB(7, 5) ﬁﬁaﬁ%%iam%mﬁg%ﬁ%mﬁ(sm 2b)
Tl (a+b)HAFR:
(A) 7 (B) 3
© 2 D) 5
4.  GHFO3x2+12=0%
(A) St gor e g 8
(B) IS Aok 7o e &
(C) Il T €9H g &
(D)  HeT UG o STk &
5. @78 TR H, T[T A ABC ¥, DE || BC &, @1 fHfoiiad § & shi--&t dfve 9 § 2

A
D E
B > C
AD AE AD AE
(A) B CE (B) 2B AC
AD AE AD AC
O —=— D) ——=—=
BD AC AB AE
6. U UGS U I i &l T fefgaft o et &, sreard @ -
(A)  Sftr (B)  Tumi@r
(C) &g w@r (D) =™
.2 2
A A
7. aﬁ’tanA=i%,?ﬁsm T o8 T E
4 sec A
A o B
(A) 3 (B) p
o > D) -
© 5 (D) 1

430/8/1



[OF4 O
Gy

3. The coordinates of the mid-point of a line segment joining the points A(3, — 1)
and B(7, 5) are (5a, 2b). The value of (a + b) is :
A 7 ®) 3
© 2 () B

4. The equation 3x2 + 12 =0 has :
(A) real and distinct roots
(B)  noreal roots
(C)  real and equal roots

(D)  roots which are reciprocal of each other

5. In the given figure, if in A ABC, DE || BC, then which of the following equality

holds ?
A
D E
B > C
AD AE AD AE
W o= B o=
AB CE AB AC
AD AE AD AC
© = ) o=
BD AC AB AE
6. A line which intersects a circle in two distinct points, is called a :
(A)  chord (B) tangent
(C)  secant (D)  diameter
3 sinzA + coszA
7. If tan A = —, then is equal to :
4 sec A
(A) : (B) :
3 5
©) ° (D) d
5 4

430//1 P.T.O.
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12.

13.

wwqaamm“ﬁﬁnﬁw%aﬂwﬁégw@%lwa%wmﬂﬂ%wwﬁ

104/3 m 3T g W E, Tl 36 HR F RIE o 31 01 e
(A)  30° (B)  45°
© 90° (D)  60°

3T ¢ ATel 99 IR SIS U =9 I o kg W 90° T 0T AN Ll 7, Al WG I h
FreEve 1 & © -

(A) —mr? (B) —mr?
© —mr? (D)

T AU 30 — x BT A (OZ 36 T oh fAT, x FAF R :
(A) 38 (B) 40
© 36 (D) 42

el -3, -2, 1,0, 1,2, 3 7§ ATgosAT Ueh SEAT 1 TS | §6 T T3 ST 6 o
% 191 | ¥ A B shl Tkl e ;

(A) (B)

© (D)

N Q| -
<Xl 9|

el DI fauy TS AT T 2-37eh! ol Tol Sl TEATHT A9, (LCM) B :
A 1 (B) 99
(C) 297 (D) 300

At FoEmd Hior x2 — 4x + 3 = 0 F UH A 1 8, A @A :
A 4 (B) -4
< 3 (D) -3
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A car i1s moving away from the base of a 30 m high tower. The angle of elevation

of the top of the tower from the car at an instant, when the car is 10\/3 m away
from the base of the tower, is :

(A) 30° (B) 45°

(C) 90° (D) 60°

When degree measure of an angle subtended by an arc at the centre of a circle is

90°, the area of the corresponding sector of the circle of radius r, is :

(A) % nr? (B) % nr?
©) % nr? (D) w2

The value of x for which class mark of the class interval 30 —x is 36, is :
(A) 38 (B) 40
(C) 36 (D) 42

A number is chosen at random from the numbers — 3, — 2, — 1, 0, 1, 2, 3. The

probability that square of this number is less than or equalto 1 is:

(A) B)

© (D)

N w9 -
N | 9o

The LCM of the smallest odd prime number and greatest 2-digit number, is :
(A) 1 B) 99
© 297 (D) 300

If one root of the quadratic equation x2 — 4x + 3 = 0 is 1, then the other root is :
(A) 4 B -4
© 3 D) -3

430//1 P.T.O.
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15.

16.

17.

18.
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frfcetiaa o & -t 21 Br{sit sht wweaar i 41t 787 & 2

(A) SAS (B) SSS

(C)  AAA (D) RHS

=T sec? 0 — secZ QTR

(A) tanZ0—tan? 0 (B) —tan*6—tan?0
(C) tan?0+tant0 (D) tan*6 —tan2 O

It foreft I 3T Tk =T T TS, ST I oh ohg IR O T &, H&ATcHS &9 § 36
SR SHTC T FHa@ve o &hel o sie 7, a1 o ol A e :
(A)  13%9E (B)  23ehrgAl

1

(C) 3TwEAT (D) Es?ﬁé

T e H 16 Y&0T & N8 3o 7l o STTUR G g 5hH H 1@ TT & | 3ATehe
e, R YA HT AR, TR R

(A)  &af Jefur

(B)  7al &quT

(C) 83 AT 93 Y&UT T e

(D) 79 AT 83 YT T Sfted

afe BT R ot T TMiet 31 ST, B3 ¢ et TeiIet o STRIGH &l 16 7T &, a1
R:r%:

(A) 1:2 B) 2:1

(C) 8:1 D) 1:8

g G 19 3K 20 09T TG as Rd I9 € | 3 99 3¢ 7T 8 978 TH Al
371 (4) T T H! T (R) G 3Afard 121 711 8 | $9 941 % €& SR A1 1Q 7T Fist
(4), (B), (C) 3R (D) H € T JIT |

(A)  SAMMFUT (A) R ah (R) THT T & TR ah (R), ATTHR (A) T Tt AT
FATR |

(B) HfHIH (A) 3R o (R) IHI W&l &, W Tk (R), AMHAA (A) I €&l
AT T8 AT |

(C)  Hf¥HFI (A) T &, W] Th (R) A& |

(D) AT (A) TTEq &, T o (R) TRl & |
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14.  Which of the following is not the criterion for similarity of two triangles ?
(A) SAS (B) SSS
(C) AAA (D) RHS
15.  The expression sec* 8 —sec? 0 is equal to :
(A) tan?0—tan?0 (B) —tan*0—tan?0
(C) tan?0+tan*6 (D) tan*6 —tan2 0

16.  If length of an arc of a circle subtending an angle 0 at the centre is numerically

equal to the area of the sector formed by it, then the radius of the circle is :

(A) 1 unit (B) 2 units
1
(C)  3units (D) E unit

17.  There are 16 observations arranged in increasing order of their values in a data.

The median will be the value of :
(A) 8th observation

(B) 7t observation

8 th 9th

(C) average of 8 and 9™ observations

7th 8th

(D) average of 77" and 8" observations

18.  If the volume of a sphere of radius R is equal to 16 times the volume of a
hemisphere of radius r, then R : r is :
(A 1:2 B) 2:1
< 8:1 (D) 1:8
Questions number 19 and 20 are Assertion and Reason based questions. Two statements
are given, one labelled as Assertion (A) and the other labelled as Reason (R). Select the
correct answer to these questions from the codes (4), (B), (C) and (D) as given below.
(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 Assertion (A).
(C)  Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

430//1 P.T.O.
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19. P (1) g (-3, S)a?fx-amﬁéﬁs THE T
T (R) : T, foig o1 9yt Seehl y-37e1 | gt Frerifia sear 2 |

20. R (4): 2+ /2 T i EET Y |

T (R) : Te I T ST quT U STANHT AT T IRThe SHR U5
T T B 2 |
CLERC)
9 GUS H 5 Hd T I A IH &, S0 Iieh & 2 3% & | 5x2=10
21. x+2y=67qUT2x +y = 6 T &A HINT | 37d: p T I8 AH F1d FHIfST S few
y=px+2%|

22. (a) @ AHAH, ABC T Brs @ S DE || BC, AD =3 cm, BD = 4 cm
TATAC = 14 cm ® | AE ot SeI1S 1 shifsre |
A

(b) @ T s §, PQR U B ® i PS qum QT, shEwn: figed poan
Q ¥ @i T I €, S THgW F M W Fed ¢ | fag Al

AQSM ~ APTM.
P
T
M
-
Q S R

430/5/1 Page 10
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19.  Assertion (A) : The distance of the point (— 3, 5) from the x-axis is 3 units.

Reason (R) : Abscissa of a point gives the distance of the point from the y-axis.

20.  Assertion (A) : 2+ ~/2 is an irrational number.

Reason (R) : The sum of a non-zero rational number and an irrational number

is always an irrational number.

SECTION B
This section has 5 Very Short Answer (VSA) type questions of 2 marks each. Sx2=10
21.  Solve:x +2y =06, 2x + y =6 and hence find the value of p for which y =px + 2.

22.  (a) In the given figure, ABC is a triangle in which DE | BC, AD = 3 cm,
BD =4 cm and AC = 14 cm. Find the length of AE.

A

OR

(b) In the given figure, PQR is a triangle in which PS and QT are altitudes
from P and Q respectively, intersecting each other at M. Prove that
AQSM ~ APTM.

P

430/5/1 Page 11 P.T.O.
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23. T SATHIA H, O FF AT s & qAT PA T PB, ATl foig P & I X Wit 178 Tof-vand
213 OP = 10 cm TAT PA = 8 cm €, 1 I o SATH o WIS J1d hIToTT |

A

B

24. (a) IfS tan A = \/5 ?,dl cos? A — sin? A =T A J1d I |

YT

V3
(b) [ x sin 60° + cos 30° — tan 45° = - 2, a0 x T 49 T hIfST |

25. @ TS SN H, ABCD, 10 cm ¥ST T T o1 & | TF ¥ & 5 cm Bisam &1 @6
FIST@UE 1T T © | BTATTRA & T &G J1d IS | (1= 3.14 T0)

Dy C.

10 cm
\ //B\,
«<—5cm—
lCLER]
FHGUS H 6 Y I AT 94 8, 57 Ik & 3 3% 6 | 6x3=18

6. (a) TrgdRmets 5w amfdmden?

YT

430/5/1 Page 12
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23.  Inthe given figure, O is the centre of the circle and PA and PB are tangents drawn

to the circle from an external point P. If OP = 10 cm and PA = 8 cm, then find the

length of a diameter of the circle.

A

B

24.  (a) If tan A = /3, then find the value of cos? A — sin? A.
OR

3
(b) If x sin 60° + cos 30° —tan 45° = B find the value of x.

25.  In the given figure, ABCD is a square of side 10 cm. A sector of radius 5 cm is
cut out from one of the corners. Find the area of the shaded region. (Take & = 3.14)
D c

7 ,

10 cm
\ //B\,
35 cm—»
SECTION C
This section has 6 Short Answer (SA) type questions of 3 marks each. 6x3=18

26. (a) Prove that +/5 is an irrational number.

OR

430/5/1 Page 13 P.T.O.



27.

28.

29.

30.
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(b) FHARET TEUSIE & x, y, z T w % W 1 HIST | x H AN
TurRgUe i fafa |
X
/\
3 y
/\
2 819
/\
3 z
/\
3 W
/\
13 7

g femmd sTgue F1d HIINTC ekt Tedsh Y[k ST SIgUE 2x2 — 5x + 2 6 SFAeh!
AT ET |

(a) TR YRas Geiertor Femm sh1 STTei@ g1 8t shifsy :
x+2y=6 dIl 3x-2y=2
T AT QAT y-3787 G o Byt o =it o fewries ot ftfa |
T
(b) 16N UEt, IO WTET 6 THT IS h HTG 0T T sht SR © 5 N 3feren
oft | O oI STSRY T AT SR H § : 9 T SIUTA & | IAh! IITaT F Y 6T
AT 1l hIoTT |

ﬁr&’éliém :
cotA — cosA

——  =(sec A—tan A)2
cotA + cosA

Teh U8 <h! TEATA ! TUH D8 TH T3 § e {47 ST @ | 39 U ol Teh o
IBTAA W, I8 W (e feaiad a 3T shl ITfRresdT 31 shifsie :

() 49 TEEE

(i) 39 9=T &

(iti) 10 FUSATE
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(b) Find the values of x, y, z and w in the following factor tree. Also, write the

prime factorisation of x.

/\
2 y
/\
2 &19
/\
3 z
/\
3 w
/\
13 7

27.  Find a quadratic polynomial each of whose zeroes is respectively twice the zeroes
of the polynomial 2x2 — 5x + 2.
28.  (a) Solve the following system of linear equations graphically :
Xx+2y=6 and 3x —2y=2
Also, write the coordinates of the vertices of the triangle formed by these
lines and y-axis.

OR

(b) 16 years ago, at the time of marriage, Ajay was 5 years elder to his wife.
The present ages of the wife and Ajay are in the ratio 8 : 9. Find their ages
at the time of their marriage.
29.  Prove that:
cotA —cosA

——— =(sec A—tan A)2
cotA + cosA

30. The numbers on a die are replaced by the first six even numbers. The die is rolled

once. Find the probability that the number appearing on the die is :
(1) greater than 4

(i)  divisible by 3

(i)  not a multiple of 10

430/5/1 Page 15 P.T.O.
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&

RZ =6 cm 8, d A PQR =T 9IHTT I ShIfTT |

Q 8 cm

v R

Qus Y

THEEH 4N SRIFRFILE, T IdF & 53F 8 |
32. WS 14 cm AT RS o Ueh 3T ST S Teh o G HHT Thelehl § Uoh-Ush STERTIAT Eie
L foehTer fomam T | A Seeh STTiet o AT, 1 3T S[STT o | €, AT 319 oo Tohel
o 3T SciTeh ohT ST JTd HINIT |
frafefiaa s & U slteh & 64 ==l 1 HTHTfee S @ qear T ® | i
HTe S @9 T 180 8, AT x TUT y o I J1d i |

33.  (a)

(b)

430/5/1

EERCERER:)) Sl hl G
110 — 130 7
130 — 150 6
150 — 170 9
170 — 190 13
190 — 210 X
210 - 230 5
230 — 250 y

T

ffeAiad sAtergt =T sgeish J1d hIfSIY :

it

1-3

3-5 5-7 7-9 9-11

ERCIEGI 7

8 2 2 1

afe IWATH HATHST T HTET 4.2 &, AN STk Faer 8 HTEh F1d hIfST |

Page 16
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31. In the given figure, APQR circumscribes the circle. If PX =10 cm, QY = 8 cm
and RZ = 6 cm, then find the perimeter of A PQR.

Q 8 cm Y R
SECTIOND
This section has 4 Long Answer (LA) type questions of 5 marks each. 4x5=20

32.  Hemispherical depressions are scooped out from two opposite faces of a solid
wooden cubical block of side 14 cm. If the diameter of each hemisphere is equal
to the side of the cube, find the volume of the remaining solid wooden block.

33. (a) The following distribution shows the weekly pocket allowance of

64 children of a locality. If the mean pocket allowance is ¥ 180, find the
values of x and y.

Pocket allowance (in%) | Number of children
110-130 7
130 - 150 6
150170 9
170 — 190 13
190 - 210 X
210-230 5
230-250 y
OR
(b) Find the mode of the following data :
Class 1-3 3-5 5-7 7-9 | 9-11
Frequency 7 8 2 2 1

If mean = 4.2, then find the median using empirical relationship.

430/5/1 Page 17 P.T.O.
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34. (a) Waﬁﬁn%ﬁﬁmﬁ%awwﬁ%mﬁwww%mﬁmﬁ%ﬁm
el 1 AT |
(3 4x2+3x+ )= (x—2)°
AYAT

(b) T LN 480 km =T G THEHT =Tet & 0 el € | e $6h! =1 8 kmvh
U BT, 1 56 ST gl i o T § 3 5 ek T | WSl Al = g8 =et
AT el =TT T iy |

35. e Tonelt BogsT ol Uoh 9T o WAL 311 &1 oAl =hl foret-foret fofgetl o id=e
T o foTe ok Y il ST, 1 fir Shifor fof 3 371 a1 et shi A ST |

Sfedi 2 |
39 o SN & e = fag i
< ¢ 3Tl , I EG || CB AT FG || DB ®, di forg shiforg for % - %.
C
AN
A\Q/B
F
D
T s
59 GUE 1 3 TRV LA SHTLTRA/ITTH HATTRA/IR=S8 SHTLTRA T4 8, 1578 T4 % 4 3
gl 3x4=12

TERTUT LT — 1
36. U U st g bt Yeet 1S €, TSreshl gl 42.195 km @ | SIHAR W SH HS IS 6
&Y H AR ST 8, feht g T oot & W 7T T ST Wohidl © | HUST i ST T AT
Srg/=ret ot T o |rer X foRa ST |ehdT © | B 1896 H Het HATY (e el

SIS H & T T |
< L= 0 >,
zﬁ\ gt in & Y P » R

ARAR e
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34. (a) Check whether the following equation is quadratic or not. If yes, find its
roots.
(3 4x2+3x+ )= (x—2)°
OR
(b) A train travels a distance of 480 km at a uniform speed. If the speed had

been 8 km/h less, then it would have taken 3 hours more to cover the same
distance. Find the reduced speed of the train. Also, find the original speed.

35. If a line is drawn parallel to one side of a triangle intersecting the other sides in

distinct points, prove that it divides the other sides in the same ratio.

Use the above result to prove the following :

AE AF
In the given figure, if EG || CB and FG || DB, then prove that — = —.

EC FD

G

A
F
D
SECTION E

This section has 3 case study based/source based/passage based/integrated units of

assessment of 4 marks each with sub-parts. Ix4=12
Case Study - 1

36.  The marathon is a long-distance foot race with a distance of 42.195 km, usually
run as a road race, but the distance can be covered on trail routes. The marathon
can be completed by running or with a run/walk strategy. The marathon was one

of the original modern Olympic events in 1896.

430/5/1 Page 19 P.T.O.
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el X 2l BT el HUeF o W o1 =Tedi @ | 38 -t 7ot <t shi gl srg1 e
AT SVITE Y& A 1 ol foram | weer ware #, 36 wfdfed 3 km dted 1 fofr
foram e i wTe 39 g i 2 km @1 o1 hwre form, st g6 wHTe o gfdfed a8
5 km IS T oTe THTE o Fieifed 7 km Srerit, 36t Tehr = S1oet gl srgrar |

ST SRR o TR W, Feferiad w1t o 3wt e

(i) AU YA o 8 THTE o Tedoh fo e fohart gl et 1
(i) e gwe d, 98 afdfeT 45 km St umwrt 2 I
(i) (a) 3 Fer T vfq wwe & 5 7 sremw fomar R, 1 119 96te & yerq AT 4
e feparit gl 7 bt 2 2
YT

(b) A< IO Jedeh THTE H Gt 2 km o TIH T 3 km SGTS BIell, T feher
TRl | 3 -39 T 42 km IfdfeT e & T qam = form
BraT ? 2

ThIT ETAT — 2

37. SN T YANT BT T RET & I foRam Sirar ® | STtk S ST SR ST
SafhE, WA, I oSt wrafrl g Tl 1= SR ol 9 R o o ot femar
ST e |

TH $H Th AR & o FW 3§ &I & fSraeh 3 A(-100, 0), B(100, 0),
C(100, 150) TUTD(- 100, 150) W& | $H T TIM (x, y) T Th S sHCT 2 |

3uFh STHeR o SR W, Ffafad g & s

(i)  TAreRR & 6t fommd Jra hifsre | 1
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Neha, a student of class X, wishes to participate in a marathon. She decided to
begin her practice by gradually increasing her running distance. In the first week,
she decided to run 3 km each day and increase the distance by 2 km each week,
i.e., in the second week she would run 5 km each day, in the third week she would
run 7 km each day and so on.

Based on the above information, answer the following questions :

(1) What distance will Neha cover each day of the 8™ week of her practice ?
(i1)  In which week would she be able to run for 45 km each day ?
(1) () What is the total distance covered by Neha after 11 weeks, if she

practised for 5 days in each week ?
OR
(b) Had she increased the distance by 3 km each week instead of 2 km
each week, in how many weeks would she have trained herself to
run for 42 km per day ? 2
Case Study — 2
37.  Drones are used by military for surveillance purposes. These days, drones are also
used by individual entrepreneurs, SMEs and large companies to accomplish
various other tasks.
Disaster Entertainment
management
Taw wildlife
enforcement monitoring
Applications of Weather
. drones forecast
Aerial
photograph
— y Search and
Geographical Precision rescue
delivery mapping | | agriculture
A drone is flying over a rectangular field with vertices at A(— 100, 0), B(100, 0),
C(100, 150) and D(- 100, 150). The drone captures an image at a location (X, y).
Based on the above information, answer the following questions :
(1) Find the dimensions of the rectangular field. 1
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(i1)  Find the distance between points A and C.
(1)  (a) If a drone captures the image of an object P(x, y) on the rectangular
field, find the relation between x and y such that PA = PC.
OR

(b) If a drone captures the image of an object at a point Q whose x
coordinate is 0 and it is equidistant from points A and D, find the
coordinates of Q.

Case Study -3

38. A short circuit can happen on electric poles due to several reasons, like

(a) If the insulation is damaged or old, it may allow the hot wires to touch with
neutral. This will cause a short circuit.

(b)  Ifthere are any loose wire connections or attachments, it will allow the live
and neutral wires to touch.

An electrician has to repair an electric fault on a pole of height 5 m. He needs to

reach a point 1 m below the top of the pole to undertake the repair work.

Based on the above information, answer the following questions :

(1) What should be the length of the ladder that he should use which, when
inclined at an angle of 60° to the horizontal, enables him to reach the
required position ?

(1) (a) How far from the foot of the pole should he place the foot of the

ladder ?
OR

(b) What is the length of the ladder if its foot is kept at a distance of
4 m from the foot of the pole ?
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Secondary School Examination, 2024
SUBJECT NAME MATHEMATICS (BASIC) (Q.P. CODE 430/S/1)

General Instructions: -

1

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 two 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 (¢') 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 totaled up and written in the left-hand margin and encircled.
This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and encircled.
This may also be followed strictly.

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 0-80(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.

e Giving more marks for an answer than assigned to it.

e Wrong totaling of marks awarded on an answer.

1
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Wrong transfer of marks from the inside pages of the answer book to the title page.

Wrong question wise totaling on the title page.

Wrong totaling 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.)

e 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 unassessed 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 totaled 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 (BASIC) 430/S/1

SECTION A

This section has 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 20x1=20
1. Ifa=273"%and b=2337, then HCF (a, b)is :

Ay 27310 ®) 210317

€ 2337 (D) 27.37

Answer (C) 23.37

2. A system of linear equations is given by :
ajx+bry=c
a b
arx + boy = ¢y, where — = —
3.2 bz

(al, as, bl: bz x 0).

Which of the following statements is true ?

(A)  The given system has a unique solution,

(B)  The given system has no solution.

(C)  The given system has infinite number of solutions.

(D)  The given system has no solution or has infinite number of solutions.

Answer (D) The given system has no solution or has infinite number of
solutions.

3. The coordinates of the mid-point of a line segment joining the points A(3, — )
and B(7, 5) are (5a, 2b). The value of (a + b) is:
A 7 B) 3
© 2 D) 5

Answer (C) 2

4. The equation 3x2+ 12 =0 has :
(A)  real and distinct roots
(B)  noreal roots
(C)  real and equal roots

(D)  roots which are reciprocal of each other

Answer (B) no real roots
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5. In the given figure, if in A ABC, DE | BC, then which of the following equality
holds ?
A
D /\ E
B C
AD AE AD AE
(A) AB_ CE (B) AB_ AC
AD AE AD AC
© = ® L=
BD AC AB AE
AD _ AE
Answer (B) — ==
AB  AC
6. A line which intersects a circle in two distinct points, is called a :
(A) chord (B)  tangent
(C)  secant (D)  diameter
Answer (C) secant
3 sin2A + cos2A
7. If tan A= —, then ————  isequalto :
4 sec A
A : B !
(A) 3 (B) s
© : (D) >
5 4
4
Answer (B) —
5
8. A car is moving away from the base of a 30 m high tower. The angle of elevation
of the top of the tower from the car at an instant, when the car is 10\/5 m away
from the base of the tower, is :
(A) 30° (B) 45°
(©) 90° (D) 60°
Answer (D) 60°
9. When degree measure of an angle subtended by an arc at the centre of a circle is
90°, the area of the corresponding sector of the circle of radius r, 1s :
1 l
(A) gnrz (B) " nr?
1
(©) Enrz D) m?
1
Answer (B) anz
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10. The value of x for which class mark of the class interval 30 —x 1836, 1s :
(A) 38 (B) 40
(C) 36 (D) 42

Answer (D) 42

11. A number is chosen at random from the numbers — 3, — 2, — 1, 0, 1, 2, 3. The

probability that square of this number is less than or equal to 1 is:

(A) (B)

(©) D)

Qe =

Answer (C) ;

12.  The LCM of the smallest odd prime number and greatest 2-digit number, is :
A 1 (B) 99
(© 297 (D) 300

Answer (B) 99

13.  If one root of the quadratic equation x2—4x +3 =01is 1, then the other root is :
(A) 4 ® -4
© 3 o -3

Answer (C) 3

14.  Which of the following is nmet the criterion for similarity of two triangles ?
(A) SAS (B) SSS
(C) AAA (D) RHS

Answer (D) RHS

15.  The expression sec? 0 —sec? 0 is equal to :
(A) tan?0—tant0 B) —tan*0—tan?0
(C) tan?0+tan*0 (D) tan*0—tanZ 0

Answer (C) tan®’@+tan* @
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16.  If length of an arc of a circle subtending an angle 6 at the centre is numerically
equal to the area of the sector formed by it, then the radius of the circle is :
(A)  lunit (B) 2 units

1
(C) 3 units (D) - unit

Answer (B) 2 units

17.  There are 16 observations arranged in increasing order of their values in a data.

The median will be the value of :

(A) 8t observation

(B) 71 observation

(C) average of 8™ and 9™ observations

(D) average of 7 and 8™ observations

Answer (C) average of 8™ and 9t observations

18.  If the volume of a sphere of radius R is equal to 16 times the volume of a
hemisphere of radius r,then R : r is :
(A 1:2 (B)
© 8:1 D) 1:8

Answer (B) 2 : 1

Questions number 19 and 20 are Assertion and Reason based questions. Two statements
are given, one labelled as Assertion (4) and the other labelled as Reason (R). Select the
correct answer to these questions from the codes (A), (B), (C) and (D) as given below.
(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 Assertion (A).
(C)  Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

19.  Assertion (A) - The distance of the point (— 3, 5) from the x-axis is 3 units.

Reason (R) : Abscissa of a point gives the distance of the point from the y-axis.

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

20.  Assertion (A) . 2+ \/2 is an irrational number.

Reason (R) : The sum of a non-zero rational number and an irrational number
1s always an irrational number.

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

6
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SECTIONB

This section has 5 Very Short Answer (VSA) type questions of 2 marks each. Sx2=10

21.  Solve:x +2y=6,2x +y =6 and hence find the value of p for which y = px + 2.

Solution: Solving and gettingx =2 andy = 2 1

Putting x and y in equationy = px +2 = p=0 1

22.  (a) In the given figure, ABC is a triangle in which DE || BC, AD = 3 cm,
BD =4 cm and AC = 14 cm. Find the length of AE.

OR

(b) In the given figure, PQR is a triangle in which PS and QT are altitudes
from P and Q respectively, intersecting each other at M. Prove that

AQSM ~ APTM.
P
T
M
Q S R
Solution:(a) Let AE = x cm
As DE || BC, 22=Z 1
DB EC
§— X 1/
4 14— 2
= x=6cm =AE =6 cm s
OR
(b) In AQSM and A PTM 1
ZQSM = L PTM (each 90°) 1
ZQMS = ZPMT (vertically opposite angles)
1
- AQSM ~ A PTM (AA criteria)
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23.  Inthe given figure, O is the centre of the circle and PA and PB are tangents drawn
to the circle from an external point P. If OP = 10 cm and PA = 8 c¢m, then find the

length of a diameter of the circle.

A
(0] P
B
>
Solution: Join OA B

In A OAP, -~ OAP = 90° (Tangentis | to the radius through the point

of contact)

1
(OA)2 + (PA)? = (OP)2 —=(0A)> + (8)? = (10)?
P23
= OA =6cm
P23
.. diameter = 12 cm.
24, (a IftanA= 3, then find the value of cos? A — sin? A.
OR
3
(b) If x sin 60° + cos 30° —tan 45° = P find the value of x.
Solution:(a) tan A =V3 = A=60 Ve
cos? A —sin® A= cos®60° — sin®60°
2 2
-0~ ()
1
=-3 15
OR
3
(b) ‘xsin60°+cos30°—tan45°=7
V3 | V3 _ V3 11
x7 + 7 —-1= 7
2 2V3
=> X = \/_§0TT 1/2
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25.  In the given figure, ABCD is a square of side 10 cm. A sector of radius 5 cm is I
cut out from one of the corners. Find the area of the shaded region. (Take ©= = 3.14) 10.em
«~—5cm— Bl
. . 1
Solution: Area of the shaded region = area of square - area of sector /2
90
= (10)° - —7(5)*
360
3.14x 25 1
=100 -——
= 80.38 sg.cm 2
SECTION C
This section has 6 Short Answer (SA) type questions of 3 marks each. 6x3=18
26. (a) Prove that +/5 is an irrational number.
OR
(b)  Find the values of x, y, z and w in the following factor tree. Also, write the
prime factorisation of x.
Solution:(a) Let us assume that V5 is a rational number.
So it can be expressed in the form p/q where p, q are co-prime integers and
q+0
V5 = p/q )
On squaring both the sides we get,
=5 = (p/q)?
2
= 502 = P2 (1)
So p? is divisible by 5 = p is divisible by 5
= p = 5m , for some integer m
= P2 = 25M2 oo (2)
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From equations (1) and (2), we get,
592 = 25m?2

= g2 = 5m2 1
= 2 is divisible by 5 = q is divisible by 5

Hence, p, g have a common factor 5. This contradicts our assumption that they
are co-primes.

1
So, V5 is an irrational number. /2
OR
(b)) w=13x 7 =091 V2
z=91 x 3 =273 V2
y =2 x 819 = 1638 V2
X = 1638 x 2 = 3276 V2
3276 =2 x 2 x 3 x 3 x 7x 13 1
27.  Find a quadratic polynomial each of whose zeroes is respectively twice the zeroes
of the polynomial 2x2 — 5x + 2.
Solution: 2x2 - 5x +2 = (2x - 1) (x -2) 1
Zeroes of the given polynomial are %and 2 2
Zeroes of required polynomial are 1 and 4. Y2
one of the required quadratic polynomial is x2 - 5x +4 1
General expression for all such polynomials: k (x> - 5x+ 4), k is any real number

28. (a) Solve the following system of linear equations graphically :
x+2y=06 and 3x-2y=2
Also, write the coordinates of the vertices of the triangle formed by these
lines and y-axis.

OR

(b) 16 years ago, at the time of marriage, Ajay was 5 years elder to his wife.
The present ages of the wife and Ajay are in the ratio 8 : 9. Find their ages
at the time of their marriage.

10
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Solution:(a)

- 0 / 1 2 3 4 5 6
! -1 (0,-1) 1 ! 1 1 { !

Drawing the graph of x+2y=6 1
Drawing the graph of 3x - 2y = 2 !
Solution x=2 andy =2 2
Vertices of the required A are (0,3),(0,-1) and (2,2) V2
OR
(b) Let Ajay’s age at the time of marriage be x years
Let wife’s age at the time of the marriage be y years
A.T.Q.
X=Y+5 = —-mmmmmmmmmmmmmemeooee (1) 1
i:—igzg = 8x -9y =16 ------------ (2) 1
Solving (1) and (2) to get Yok o
X =29 and y = 24

.. Ajay’s age at the time of marriage = 29 years and his wife’s age =24 years

11
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29, Prove that :
cotA — cosA

—— =(sec A —tan A)2
cotA + cos A

Solution:

_ cot A—cos A

LHS =
cot A+cos A

_cosA(l-sin A)
" cos A(l+sin A)
_ (1-sin A)®
~ 1-sin? A

_[1-sinA i
cos A

=(sec A—tan A)2 = RHS

30. The numbers on a die are replaced by the first six even numbers. The die is rolled
once. Find the probability that the number appearing on the die is :
(1) greater than 4
(ii)  divisible by 3
(iii)  not a multiple of 10

Solution: (i) P (number greater than 4) =g or %
. oo 2 1
(it) P(number divisible by 3) = 5 or 3
. 5
(iii) P(number not a muiltiple of 10) = s

31. In the given figure, APQR circumscribes the circle. If PX =10 c¢cm, QY = 8 cm
and RZ = 6 cm, then find the perimeter of A PQR.

12
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Solution: RZ = RY = RY =6 cm

QX = QY = QX =8cm the length of tangents drawn from
an external point to a circle are
PZ=PX =PZ=10cm equal 1
PQ =PX + QX =18 cm
QR =QY + YR =14 cm 115
PR =PZ +ZR =16 cm
Perimeter of A PQR = PQ +QR +PR = 48 cm %3
SECTIOND
This section has 4 Long Answer (LA) type questions of § marks each. 4x5=20
32,  Hemispherical depressions are scooped out from two opposite faces of a solid
wooden cubical block of side 14 cm. If the diameter of each hemisphere is equal
to the side of the cube, find the volume of the remaining solid wooden block.
Solution: Diameter of hemisphere =14 cm = radius = 7 cm iz
V.
Volume of remaining solid wooden block =volume of cube - 2 x volume of hemisphere 2
3 2 3
=(14) —2><§><7z'>< (7)
4312
= 2744_T 1241
3920
= Tcu.cm or 1306.66 cu.cm 1

33. (a) The following distribution shows the weekly pocket allowance of
64 children of a locality. If the mean pocket allowance is T 180, find the
values of x and y.

Pocket allowance (in¥) | Number of children
110130 7
130150 6
150-170 9
170-190 13
190-210 X
210-230 5
230-250 y

OR

(b) Find the mode of the following data :
Class 1-3 3-5 5-7 7-9 9-11

Frequency 7 8 2 2 1

If mean = 4.2, then find the median using empirical relationship.

13
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Solution:(a)

Pocket allowance Number of Xi fi Xi
(in %) children (fi)
110 - 130 7 120 840
2 marks
130 - 150 6 140 840 for correct
150 - 170 9 160 1440 table
170 - 190 13 180 2340
190 - 210 X 200 200 x
210 - 230 5 220 1100
230 - 250 y 240 240y
40+x+y 6560 +200x +240y
A.T.Q.
40 + x +ty =64 —=x+y =24 --------------- (1) 1
Mean = =%
180:6560+200x+ 240y
64
= 5X 4+ 6y =124 -----cmemmmmeemeeeeeeeee (2) 1
Solving (1) and (2) to get
1Hh + 1A
x =20 andy =4
OR

(b)
Class Frequency
1-3 7
3-5 8
5-7 2
7 -9 2
9 -11 1

Modal class : 3-5

14
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fi —fo

Mode=/+ —=—~  xh
2fy —fg — 5
Mode =3+—2"7 42 2
0de =Ty 8—7—2
2 1
=3+ 7= 3.29(approx.)
3 Median = Mode +2 Mean
1V
Median— 3.29+2x4.2 >
= 3.89 (approx.) s

34. (a) Check whether the following equation is quadratic or not. If yes, find its

roots.
B —ax2 +3x+ D= (x-2)°
OR

(b) A train travels a distance of 480 km at a uniform speed. If the speed had
been & km/h less, then it would have taken 3 hours more to cover the same
distance. Find the reduced speed of the train. Also, find the original speed.

Solution:(a)

x* —4x* +3x+1=(x-2)°
= x> —4x% +3x+1=x°—6x* +12x -8 1

=2x>-9x+9=0

Yes, the given equation is a quadratic equation. 1
2x*—9x+9=0
= (x—=3)(2x-3) =0 2
= x=3and ng 2+
OR

(b) Let original speed of the train be x km/h

". reduced speed of the train = (x - 8) km/h I3

15
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A.T.Q.

480 480 _, 1
X—8 X 1
= x*-8x-1280=0
= (X—40)(x+32) =0 1
= x=40 and x =-32 (rejected) 1
Original speed = 40 km/h
Reduced speed = 32 km/h 2
35. Ifa line is drawn parallel to one side of a triangle intersecting the other sides in
distinct points, prove that it divides the other sides in the same ratio.
Use the above result to prove the following :
AE AF
In the given figure, if EG || CB and FG || DB, then prove that — = —.
EC FD
C
AN
"
F
D
Solution (a)Given: In A ABC, DE || BC
To Prove: 22 = A&
" DB EC
Construction: Join BE, DC and draw DM L AC and EN L AB "
Proof:
ar(AADE) _ %XADXEN _ AD (I)
ar(ABDE) ~ lxppxEN ~ DB
and “AADE) _ XAEXDM _AE (i 115
ar(ACDE) %XECXDM EC
A BDE and A CDE are on the same base DE and between the same parallels DE
and BC.
.. ar (A BDE) = ar (A CDE) (iii) 1,
From (i), (ii) and (iii)
AD _ AE "
DB EC C
A
In A ABC, EG || CB A 3
D a6 ' \Q/
" EC  GB — (v E S
In A ADB, FG || DB 1
a6 _aF 1>
" GB  FD — ™
. AE _ AF
from (iv) and (v) —- =+ 1

16
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SECTIONE
This section has 3 case study based/source based/passage based/integrated units of

assessment of 4 marks each with sub-parts. 3xqg=]2

Case Study — 1

36.  The marathon is a long-distance foot race with a distance of 42.195 km, usually
run as a road race, but the distance can be covered on trail routes. The marathon
can be completed by running or with a run/walk strategy. The marathon was one

of the original modern Olympic events in 1896.

€ «. ¢ )
45\ "t" s P o

Neha, a student of class X, wishes to participate in a marathon. She decided to
begin her practice by gradually increasing her running distance. In the first week,
she decided to run 3 km each day and increase the distance by 2 km each week,
1.e., In the second week she would run 5 km each day, in the third week she would
run 7 km each day and so on.

Based on the above information, answer the following questions :

(1) What distance will Neha cover each day of the 8™ week of her practice ? 1
(i) In which week would she be able to run for 45 km each day ? 1
(i) () What is the total distance covered by Neha after 11 weeks, if she
practised for 5 days in each week ? 2
OR

(b) Had she increased the distance by 3 km each week instead of 2 km
each week, in how many weeks would she have trained herself to
run for 42 km per day ? 2

Solution: (i) Distance covered in each day of the 8™ week = 3 + 7(2) = 17 km
(i) 45=3+(n-1)2 = n =22
(iii) s33 =% (2 X 3 +10 x 2) = 143km
Total distance covered by Neha after 11 weeks practicing 5 days in each week
=143 x 5 =715 km
OR
42 =3 + (n-1)3
= n=14

Neha would have trained herself to run for 42 km per day in 14 weeks.
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Case Study -2
37.  Drones are used by military for surveillance purposes. These days, drones are also
used by individual entrepreneurs, SMEs and large companies to accomplish

various other tasks.

Law
enforcement
i drones
Aerial
photograph
Shipping and Geographical | [ precision
delivery mapping agriculture

A drone is flying over a rectangular field with vertices at A(— 100, 0), B(100, 0),
C(100, 150) and D(- 100, 150). The drone captures an image at a location (X, y).

Disaster
management

Entertainment

Wildlife
monitoring

Weather
forecast

Search and
rescue

Applications of

Based on the above information, answer the following questions :

(1) Find the dimensions of the rectangular field. 1
(ii) Find the distance between points A and C. 1
(i)  (a) If a drone captures the image of an object P(x, y) on the rectangular
field, find the relation between x and y such that PA = PC. 2
OR

(b) If a drone captures the image of an object at a point Q whose x
coordinate is 0 and it is equidistant from points A and D, find the
coordinates of Q. 2

Solution(i) Dimensions of the rectangular field are 200 units and 150 units

(ii) AC =/(200)2 + (150)% = 250
(iii) PA = PC = (x+100)2+ y? = (x - 100)? + (y - 150)?
= 4x +3y =225
OR
Let coordinates of Q be (0,y)
QA = QD
= (04+100)2+ y2 = (0 + 100)? + (y - 150)2
y =75

The coordinates of the point Q are (0,75)

2
2
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Case Study — 3
38. A short circuit can happen on electric poles due to several reasons, like

(a) If the insulation is damaged or old, it may allow the hot wires to touch with
neutral. This will cause a short circuit.

(b) If there are any loose wire connections or attachments, it will allow the live
and neutral wires to touch.

An electrician has to repair an electric fault on a pole of height 5 m. He needs to

reach a point 1 m below the top of the pole to undertake the repair work.

Based on the above information, answer the following questions :

(1) What should be the length of the ladder that he should use which, when
inclined at an angle of 60° to the horizontal, enables him to reach the
required position ?

(11) (a) How far from the foot of the pole should he place the foot of the

ladder ?
OR

(b) What is the length of the ladder if its foot is kept at a distance of
4 m from the foot of the pole ?

Solution:

N7
2

L 601

(i) In ABDC, letBC = x

sin60° ==
V3 4
5> —=—
2 X
8 8v3
SxX=—mor—m

2

P23

430/S/1




..Length of the ladder = % m or%g m

(ii) (@) In A BDC, letDC =y

tan60° = —
4
>V3=-—
y
4 43
=— mor——m
.. foot of the ladder should be placed at a distance of %5 m from the foot
of the pole.
OR
(b)

Let angle be 4.

In A BDC,
4 0
tan Q:Z:l: =45

Now cos45° = 4 4

1
—=—_ = BC =42
BC:>\/§ BC V2

.the length of the ladder if its foot is kept at a distance of 4m from the
foot of the pole is 42 m

2

2

P23
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