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General Instructions :

Read the following instructions carefully and follow them :

(1)

(1)

(ii1)

(iv)

(v)

(v)

This question paper contains 38 questions. All questions are compulsory.
Question Paper is divided into § Sections — Section A, B, C, D and E.

In Section—-A question number 1 to 18 are Multiple Choice Questions
(MCQs) and question number 19 & 20 are Assertion-Reason based
questions of 1 mark each.

In Section—-B question number 21 to 25 are Short Answer-1 (SA-I) type
questions of 2 marks each.

In Section—C question number 26 to 31 are Short Answer-II (SA-II) type
questions carrying 3 marks each.

In Section—D question number 32 to 35 are Long Answer (LA) type

questions carrying § marks each.

(vii) In Section—E question number 36 to 38 are Case Based integrated units

of Assessment questions carrying 4 marks each. Internal choice is

provided in 2 marks question in each case-study.

(viit) There is no overall choice. However, an internal choice has been provided

(ix)

(x)

430/1/2

in 2 questions tn Section B, 2 questions in Section C, 2 questions in
Section D and 3 questions in Section E.
Draw neat figures wherever required. Take m= 22/7 wherever required if

not stated.

Use of Calculator is NOT allowed.
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WUE - F Y 20 TH & AR TAH I 1 FAH H12 |
1. Ueh U1 Ush SR Behl T | 7 © A hl AT o U1 B 1 TTRishdT JTd HIfoT |

(@) ® 1

D= o

(© (d 0

2. @ Ikfa H, AB || CD 193¢ AB =5 cm, CD =2 cm 3R OB = 3 cm &, @

B
3 cm D
5cm 0 2 cm
C
A

15 10
(a) 5 cm (b) 5 cm

6 3
(© 5 cm (d) 5 om

3. T A.P. fSeh1 ugetl ug 28 R AE-3T< — 4 8, HT A IS & :
(@ O o) 4
(c) b2 (d) 56

4. T 432 HT AT UGS ¢ -
(a) 23x3*% () 2%x33
(c) 23x33 (d 2%x34
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Section - A
(Multiple Choice Questions)
Section — A consists of 20 questions of 1 mark each.
1. A dieis thrown once. Find the probability of getting a number less than 7. 1
@ 2 ® 1
© ¢ @ o

2. In the given figure, AB | | CD. If AB =5 cm, CD = 2 ¢cm and OB = 3 cm,

then the length of OC is 1
B
3 cm D
5 cm o 2 cm
C
A

15 10
(@) o cm (b) 3 cm
(c) g cm (d) % cm

3. The seventh term of an A.P. whose first term is 28 and common difference

—4 1s 1
(@ O ®) 4
(c) 52 (d) 56

4. The prime factorisation of 432 is : 1
(a) 23x 3% (b) 24x33
() 23x33 (d) 2%x34

430/1/2 AN Page 5 P.T.O.
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5. 52 TR % Tl h! Ueh TS YR & Hel 15 T H ¥ Teh U1 ATgosd1 fHepterl ST 2 | 39
U1 T GHH 1 3HBT B o1 TTFIRAT & :
1 3
@ 713 b) =5
1
© 36 @ 3

6. fTeuma gefierwo 242 + x —1 = 0 &1 fafoeaem 2

@ -9 ®) -7

© 9 @ 7
7. fagat (_75 7) R (_71 7)%@?#33’[% :

@ 3 b)) 2

© 4 @ 9

8. Trswm v S SATR ‘31’ % U W T TRIGH &R :
(a) %Tcr?’ (o) 3w

(© 9m? (d) 73

9. € T 3Bl #, BC 3 BD g O a1l o/ W & wrel Y@t & | g o B 9 em # |
Ife OB =15cm 84 (BC + BD) Il =TS & :

C
9cm
o 15 cm B
D
(a) 18 cm (b) 12cm
(c) 24cm (d) 36cm

10. < wHEy Brgs o ol 4 : 7 % FAATa A &, A 3o ATl 1 AT B
(a 4:7 by 12:21
(c) 16:49 d 7:4
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5. A card is drawn at random from a well-shuffled deck of 52 playing cards.

The probability of getting an ace of spade is : 1
1 3
(a) 13 (b) 52
1 1
(© 26 (d) 52
6. The discriminant of the quadratic equation 2x2+ x -1 =01is : 1
(@ -9 ®b) -7
() 9 d 7
. . =5 -1 .
7. The distance between the points (7, 7) and (?, 7) is: 1
(@ 3 (b) 2
(© 4 @ 9
8.  The volume of a cone of radius ‘r’ and height ‘3r’ is : 1
1
(a) 3 nrs () 3w
() 9mrd (d) mrd

9. In the given figure, BC and BD are tangents to the circle with centre O

and radius 9 cm. If OB = 15 cm, then the length (BC + BD) is : 1

C

9cm
15 cm!
o° B

D
(a) 18 cm (b) 12 cm
() 24cm (d) 36cm

10. The sides of two similar triangles are in the ratio 4 : 7. The ratio of their

perimeters is 1
(@ 4:7 (b) 12:21
(c) 16:49 d 7:4

430/1/2 AN Page 7 P.T.O.
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11. < 7TE TThfa ¥, aeEdar s w1, 98 AABC ~ APQR E, & -

P
A
4.4 cm
2.2 cm
50° 50°
B C Q R

3.5cm 7cm
(a) SSA (ST — ST — SHIVT) FHEIAT (b) ASA (ST — I — HIvT) THETT
(¢) SAS (ST — VT — Y1) FHEYAT (d) AA (BT — HIUT) THETAT

12. foreft v 559€ p(x) & T, y = px) &1 a6 Fomr o femgman mom 3 | p(x) & bl

IT@IT%

/\y

x'€ 5 > X

vy
(@ O o) 1
© 2 d 3

13. 7 cm STE % I T & HHA TRI-GT3H1 o S HI QU 2

(@ T7cm (b) 14 cm
(© %cm (d 28cm

14. @ E 3rpfa H, Figst ABC 1 9fmma 2 -
A

5 N
B P 4 cm ¢
(a) 30cm (b) 15cm
(0 45cm (d) 60 cm

430/1/2 AN Page 8
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11.

4.4 cm

2.2 cm

12.

13.

14.

50° 50°
B 3.5 cm C Q 7 cm R

In the above figure, the criterion of similarity by which AABC ~ APQR is :
(a) SSA (Side — Side — Angle) Similarity

(b) ASA (Angle — Side — Angle) Similarity

(¢) SAS (Side — Angle — Side) Similarity

(d) AA (Angle — Angle) Similarity

The graph of y = p(x) is shown in the figure for some polynomial p(x). The
number of zeroes of p(x) is/are : 1

/\y

(@ 0 b)) 1 (¢ 2 d 3
The distance between two parallel tangents of a circle of diameter 7 cm is : 1

(a) T7cm (b) 14 cm (c) %cm (d) 28 cm

In the given figure, the perimeter of AABC is : 1
A

o
2

(a) 30cm (b) 15cm (c) 45cm (d) 60 cm

430/1/2 AN Page 9 P.T.O.
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15.

16.

17.

18.

19.

20.

YT 10T H ST I BIE S0 H 18 feufl sferes 8 | g o ehi A & -
(a) 8I° b) 99°
© 36° d) 54°

Ife2cos0=1%8, VORTAAE :

() 45° (M) 60°
(e 30° (d) 90°

200 m 341 Th 2R, fH & T fog | S T@ & 918 & 200 m 1 g R &, S i
ST 2 IHBTAMT 2

(a) 30° (b) 45°

(c) 60° (d) 0°

TEIE p(r) =42+ 3x+ 2H [IF & :
@ 1,2 by 2,—-1
(¢ -2,1 @ -2,-1

(HARTHUA — ek ThR o T9H)
999 19 99T 20 T Teh HAHAT (A) % 9Te Th deh-hoH (R) fean & | fer o 9 w8l 3w
T
(@) (AT R) AT A E | (R), HH (A) T JUT STEAT HIAT 2 |
(b) (A) 7 (R) gH 9 7, W (R), HUF (A) 1 Tl ST Tl T |
© (A)¥IE, TG R) FEAE |
(d) (A) FEAE, Tg (R) A g |

ftrmem (A) : g gfiertor fpm™ 3x + 5y — 4 = 0 3T 15x + 25y — 25 =0
AT 2 |

@ (R) : WEFWWﬁalx+bly+cl=O3ﬁ'{a2x+b2y+c2=0"=FT§"q3TFiTlﬁ

a, by ¢

BT, AfG a_2:b_2¢c_2|

afirem (A) : I o foreft formg R oYt st foig & o ameft e msa Bt 2 |
sk (R): T Ia & Ted fa T forg @ 30 W S 13 oni-t@ns 61 oAt aum
B E |
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15.

16.

17.

18.

19.

20.

430/1/2 AN Page 11 P.T.O.

The larger of two supplementary angles exceeds the smaller by 18
degrees. What is the measure of larger angle ?

(a) 81° ®) 99°
(c) 36° (d) 54°

If 2 cosd = 1, then the value of 0 is
(a) 45° (b) 60°
(¢) 30° (d) 90°

The angle subtended by a tower of height 200 metres at a point
200 metres from the base is

(@ 30° (b) 45°
(c) 60° (d) o0°

The zeroes of the polynomial p(x) = x2 + 3x + 2 are given as.
(a 1,2 b) 2,-1
¢ 2,1 @ -2,-1

(Assertion — Reason based questions)

Directions for Q.19 & Q.20 : In question numbers 19 and 20, a

statement of Assertion (A) is followed by a statement of Reason (R).

Choose the correct option :

(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).

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

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

Assertion (A) : The system of linear equations 3x + 5y — 4 = 0 and
15x + 25y — 25 = 0 is inconsistent.
Reason (R): The pair of linear equations a;x + b;y + ¢; = 0 and
a; b; ¢

ayx + b,y + ¢, = 0 is inconsistent if a_2 = b—2 # 0_2 )

Assertion (A) : A tangent to a circle is perpendicular to the radius
through the point of contact.

Reason (R) : The lengths of tangents drawn from the external point to a
circle are equal.



21.

22.

23.

24.

25.

26.

Qs -9

39 @Ug | 31fd oY ST (SA-I) ThR & T 8 | T T & 2 37 ¢ |
T T ST : 2 (sin245° + cot230°) — 6(cos245° — tan230°)

(a)

(b)

(a)

(b)

xﬁ?y%méﬁm:x+y=6, 2x— 3y = 4.
YA
FTa it fp e WRarep weftentor o I wra & =1 315
5x—3y =11, —-10x+ 6y = 22

39 forg o Frcames A Shifsg St feigati (7, —1) T (=3, 4) HI Fie a1t @RI
1 JTAND ©H 2 : 3% AT § Toriora e 2 |

e
y 1/ A 1 whitere, fees e fomgaii A3, —1) 3TRB(11, y) & = &1 gl 10
TER

@ T 3Tepfa H, < Twevl Bys ABC @@ AMP %, {5 A /B 3R /M e
2 | frg e fes A ABC ~ A AMP.

C

I

A B P

FIVTST UGS 1 TR i 92 3R 510 1 LCM 3TR HCF 71d i |

Q@Ug — T

30 GUg U &g I (SA-IT) TehR 3 T3 & 3R Tedieh Y37 o 3 37 ¢ |
forg I o6 5 — /3 Tk 1ufid den &, fean mn & o6 3w st gen 2 |
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Section - B
This section comprises of short answer (SA-I) type of questions of 2 marks
each.
21. Evaluate : 2 (sin245° + cot230°) — 6(cos245° — tan230) 2
22. (a) Solveforxandy:x+y=6, 2x— 3y = 4. 2

OR

(b) Find out whether the following pair of linear equations are
consistent or inconsistent :

5x—3y =11, —10x+ 6y =22

23. (a) Find the coordinates of the point which divides the line segment
joining the points (7, —1) and (-3, 4) internally in the ratio 2 : 3. 2

OR

(b) Find the value(s) of y for which the distance between the points
A(3, -1) and B(11, y) is 10 units.

24. In the given figure, ABC and AMP are two right triangles, right angled at
B and M, respectively. Prove that A ABC ~ A AMP. 2
C

I

A B P

25. Find the LCM and HCF of 92 and 510, using prime factorisation. 2

Section - C

This section comprises of Short Answer (SA-II) type questions of 3 marks
each.

26. Prove that 5 —\/5 is an irrational number, given that \/§ is an irrational
number. 3

430/1/2 AN Page 13 P.T.O.
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27. (a) TS PQR 1 qomsti PR 3R QR W fag S 3R T 3@ y&r @@ 2 &

/P = /RTS <uise 6 ARPQ ~ ARTS.

P
S
Q T R
YAt
(b) =qdst ABCD w1 faehul BD, ST /B 3R £D sl THIGHTIST il & | g1sT fh
AB _AD
BC ~CD'

28. AfE o, p fgama 9gug 42 + 3x + 2 % I B, I Teh TgaTd 95ue 1a hifore frereh 3=k
a+1,B+ 17 I

29. (a) faghifeT s
secO (1 — sin0) (secO + tand) =1

3YdT

(b) Tag hifSm fop

1+ secOd sinZ0
secO ~ 1—cosH

30. Tirg HIRTT fop amer forg W 90 ox Efii 718 TRi- (@3t i Al Se i ¢ |

31. <ise f Mg AL, 7), B(4, 2), C(~1, —1) @1 D(~ 4, 4) T ABCD % 3 2 |

430/1/2 AN Page 14
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27. (@ S and T are points on sides PR and QR of APQR such that
/P = ZRTS. Show that ARPQ ~ ARTS. 3
P

Q T R
OR

(b) The diagonal BD of a quadrilateral ABCD bisects both /B and £D.

AB AD
Show that BC —CD-

28. If a, B are zeroes of the quadratic polynomial x2 + 3x + 2, find a quadratic

polynomial whose zeroes are o + 1, B + 1. 3

29. (a) Prove that 3
secO (1 — sin0O) (secO + tand) =1
OR
(b) Prove that

1+ secOd sinZ0
secO ~ 1—-cosH

30. Prove that the tangents drawn from an external point to a circle are equal

in length. 3

31. Show that the points A(1, 7), B(4, 2) C(-1, —1) and D(- 4, 4) are vertices of
the square ABCD. 3

430/1/2 AN Page 15 P.T.O.
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Tug-a 4 g I (LA) T o T & 3 I I3 5 31 HI & |
32. (a) T e T W T 1.1, TR HEATU €9 8 TSI & | TR % SIh HH gL T2
T 3 fig A TR % R A A 60° 7 | S e 3@ figH 20 m
3R 34 Toig =1 2o = 11 ¥ AT areft T o ferd ok 1= fog & 2 o R
T I~ 10T 30° B | TR hT TS 1 <HIFT |
Jreran
(b) U FATE-SE THH & 4000 m T HATE T Id §L Th I H G FAE-ST8T
W Y FHEAE T Y O, T JHH T/ T & f9g 8 QM1 @MW1 o I3 B0
A 60° IR 45° & | 37 U H QI @S o o< shl FEATR gl A HIT |
(/3= 1.73 FTAm H )

33. fam aiferent A foreft Migeet & 25 i@ 1 WIS W BF oot efe @ fen mn 2 -

wEwE @®) | 100 — 150 | 150 — 200 | 200 — 250 | 250 — 300 | 300 — 350

gfamt ht T 4 5 12 2 2

IS TR g 1T ¢feh H1e @ AT ShITTT | §9 STTehg] b1 ageteh i ST 1T | 3+ 2

34. (a) 6 5T (9 H) 3 7 T 3R 50 A 5 T A o AT S R | TR
FATH TR T ST |

YA

(b) T AT THEHM 7T & 360 km 3T ABT A & | AfG 71 5 km/h 37feres B,
T I € I G B H 1 6 T AU A | TR <hi T 1 I, |

35. T 38 AI-JA S o IR h1 BT 3R =18 1 A 37 cm 3 | AfG 36 39 oo
1 Fo TE &% 1628 cm? &, T 8T I T HINT |
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Section - D
This section consists of questions of Long Answer type, of 5 marks each.
32. (a) A TV tower stands vertically on the bank of a canal. From a point on
the other bank directly opposite the tower, the angle of elevation of
the top of the tower is 60°. From another point 20 m away from the
point on the line joining this point to the foot of the tower, the angle
of elevation of the top of the tower is 30°. Find the height of the
tower.
OR

(b) An aeroplane when flying at a height of 4000 m from the ground
passes vertically above another aeroplane at an instant when the
angles of elevation of the two planes from the same point on the
ground are 60° and 45° respectively. Find the vertical distance
between the aeroplanes at that instant. (Use \/5 =1.73)

33. The table given below shows the daily expenditure on food of 25
households in a locality :

Daily 100 — 150 | 150 — 200 | 200 — 250 | 250 — 300 | 300 — 350
expenditure )
Number of 4 5 12 2 2
household
Find the mean daily expenditure on food. Also, find the mode of the data. 3 + 2
34. (a) The sum of reciprocals of Roohi’'s age (in years) 3 years ago and 5
years hence from now is 3 Find her present age.
OR
(b) A train travels 360 km at a uniform speed. If the speed had been 5
km/hr more, it would have taken 1 hour less for the same journey.
Find the speed of the train.

35. The sum of the radius of the base and height of a solid right-circular
cylinder is 37 cm. If the total surface area of the solid cylinder is
1628 cm?, find the volume of the cylinder.

430/1/2 AN Page 17 P.T.O.
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3 GUS T 3 Yoh{UT 7T TR o U9 & | Teeh Y % 4 31 & |
36. wote 79 fertlt SafaRd o T o Wb T AU LT & | T SATeT ToRd ohITIreh1aTi W forraa o

et whifres werert <1 Sufeufa o srqufeufa & smam = %1 s Fffem R | T s
Teh R ersauft shidt & foh o =g o ohis el wfefsran giefY o =1 |

50 ST o Teh T H, 21 SIATH T T 2189 O T, 22 AN ST Lo 2189 A &1, 5
TINTH <hT T <189 B AT STkl AT 31 T <89 AB 13 |

'Y
29

U X T 1oL, T T3 o 3T <ifSe
() wTgfess ¥4 8 7 Afed 1 d 8T O 1 8H I TR 1 8 ?
(i) s T T g7 AfH HT & 8T AB 61 8 61 JTTrehdT T 8 ?

(iii) wTgfose &9 ¥ g4 Afdd 1 Wa 7 @ BT A HT 3R T & 259 B F1 8 H
YTRrehdl T 8 2

YA

(iii) wTgfeae 9 | I Al &1 W@ I1 A1 25T A I Y B &1 A7 2159 O HT &H h
TTRIehdT FIT & 2
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Section - E
This section comprises of 3 Case Study questions, each of 4 marks.
36. Blood group describes the type of blood a person has. It is a classification
of blood based on the presence or absence of inherited antigenic
substances on the surface of red blood cells. Blood types predict whether a

serious reaction will occur in a blood transfusion.

In a sample of 50 people, 21 had type O blood, 22 had type A, 5 had type B
and rest had type AB blood group.

L X
g X )

Based on the above, answer the following questions :

(1) What is the probability that a person chosen at random had type O
blood ? 1

(11) What is the probability that a person chosen at random had type AB
blood group ? 1

(111) What is the probability that a person chosen at random had neither
type A nor type B blood group ? 2

OR

(111) What is the probability that person chosen at random had either
type A or type B or type O blood group ? 2

430/1/2 AN Page 19 P.T.O.
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37. 3TEMI U drenn Yeft § % HROT U STeTeht i Nl & W Th Y& e H Feer

AT il & | 3T FTeTehA1 o fIT F& T 3T 70t @G | 39 0] 36 YhR @ T
TEel! Ufed § THAT 31 HEAT 2, GHA dfdd H T ! @A 5, el dfad § § 3TR 3 W&
= ufeaai 7 |

SULIRT TR ST Biehe, ft ot o 3w ife -
() Tahifee f 104 afeq o ferda T W TR |
(i) 5 3TR gEdt dfeaal & W THAT 1 FEATT T =R 1 HIT |

(i) =fe STEFT 100 T T =T B, o1 37 Gl THeA! o sHaied i o e diera
1 BT 1A HIFT |

YAt

(iii) =feg 3TEMT % UTE 12 Ul 1 LI 3T &, 1 98 Fot foha- THe! g9 Ufeqal §
IR HT HebTil ?
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37. Aahana being a plant lover decides to convert her balcony into beautiful
garden full of plants. She bought few plants with pots for her balcony. She
placed the pots in such a way that number of pots in the first row is 2,

second row is 5, third row is 8 and so on.

Based on the above information, answer the following questions :

(1) Find the number of pots placed in the 10th row.

(11) Find the difference in the number of pots placed in 5th row and 2nd

row.

(iii) If Aahana wants to place 100 pots in total, then find the total

number of rows formed in the arrangement.

OR

(i11) If Aahana has sufficient space for 12 rows, then how many total

number of pots are placed by her with the same arrangement ?

430/1/2 AN Page 21 P.T.O.



CLAE
Cfe:
38. geTgel Tef Ufeenfirar w1 STreH anfeen & ufafid wpet o & weh gy foham mmam o |

et gfernfirar <1 fawy fearelt gamig en Siet ©=1 1 nford festga samm o | 5|
et # fafer= wpert o ferenfefa 4 v form 37t Tmeft 1 gex fesmsa s918 | weh v
ﬁﬁﬁ?ﬂ%ﬂ%

ﬁﬂﬁﬁéﬁﬁéééﬂﬂﬁﬁﬂﬂéﬁﬁ

}
A
Jé\ g
j
j

OO0

Déé@Cﬁ

S R s R s R R sl
et ABCD & &9 4 fafga o & 3R § 2 | vt <61 11 40 cm ® | 39 a7 o T
M W 10 cm Bre & wguty s 99 # (R §8 w9 8) | ot % & 8 20 em
SITH T Th g Wi TR S 2 |

IR IR ATETRA B, ot It o I i
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38. Interschool Rangoli Competition was organized by one of the reputed
schools of Odissa. The theme of the Rangoli Competition was Diwali
celebrations where students were supposed to make mathematical
designs. Students from various schools participated and made beautiful

Rangoli designs. One such design is given below.

ﬁﬂﬁﬁéﬁﬁﬁééﬂﬂﬁﬁﬂﬂéﬁﬁ

}
A
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A
j
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Déé@Cﬁ

a6 o T o N 6 R s I R s R

Rangoli is in the shape of square marked as ABCD, side of square being
40 cm. At each corner of a square, a quadrant of circle of radius 10 cm is
drawn (in which diyas are kept). Also a circle of diameter 20 cm is drawn

inside the square.
(1) What is the area of square ABCD ?
(11) Find the area of the circle.

(111) If the circle and the four quadrants are cut off from the square ABCD

and removed, then find the area of remaining portion of square ABCD.
OR

(i11) Find the combined area of 4 quadrants and the circle, removed.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Secondary School Examination, 2023

SUBJECT NAME MATHEMATICS (BASIC) (SUBJECT CODE 241) (PAPER CODE 430/1/2)

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. Its’ 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( \' ) 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 the 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”.
However, for MCQs (Q1 to Q20), only first attempt to be evaluated.

10

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

11 A full scale of marks (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).

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.

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

e \Wrong question wise totaling on the title page.

e Wrong totaling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

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

e 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 (O)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 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)
SECTION A
1.  Adieis thrown once. Find the probahility of getting a number less than 7.
@ 3 b 1
1

© & (d) 0

Ans. () 1 1

2. In the given figure, AB || CD. f AB=5cm, CD =2 ¢m and OB = 3 cm,
then the length of OC is

B
3 em D
O o 5 2em
/ c

J.la

=
{a) % cm (b) I—E cm
(c) % cm (d) %cm

6
Ans. (c) om 1

3.  The seventh term of an A P. whose first term i= 28 and common difference

-4, 18
(a) 0O (b) 4
c) 52 (d) 56
Ans. (b 4 1
4.  The prime factorisation of 432 is :
(a) 2331 (b) 24x3°
() 23x33 (dy 2%x34
Ans. () 2%*x3? 1
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5. A card 1s drawn at random from a well-shuffled deck of 52 plaving cards.

The probability of getting an ace of spade is :

1 3
@ 73 ®) 52
1 1
© 35 @ 25
Ans. (d) e
52
6.  The discriminant of the quadratic equation 2x* + x -1 =01s:
(a) -9 (b) -7
(c) 9 (d) 7
Ans. (© 9

-5 -1
7.  The distance between the points [T T} and [?. T] i8:

-

(a) 3 (by 2
() 4 (d) 9
Ans. () 2
8.  The volume of a cone of radius ‘v and height “3r" is :
1
(@ 3 s 3 md
(c) 9 mrd (d) mrd
Ans. (@ 3

9.  In the given figure, BC and BD are tangents to the circle with centre O
and radius 9 em. If OB = 15 em, then the length (BC + BD) is :

by 12 em
(d) 36cm

Ans.

430/1/2 4



10. The sides of two similar triangles are in the ratio 4 : 7. The ratio of their
perimeters is

(a) 4:7 by 12:21
(© 16:49 @ 7:4
Ans. (@) 4:7 1
P
11.
A
4.4 cm
2.2 em
S a0e
B .0 cm C Q T cm R

In the above figure, the criterion of similarity by which AABC ~ APQR is :
(a) SSA (Side — Side — Angle) Similarity

(b}  ASA (Angle — Side — Angle) Similarity

(¢) SAS (Side — Angle — Side) Similarity

(d) AA (Angle — Angle) Similarity

Ans. (¢) SAS (Side — Angle — Side) Similarity 1

12. The graph of v = p(x) is shown in the figure for some polynomial p(x). The
number of zeroes of p(x) 1s/are :

E '_l,'i"
S,
X'e - > X
w _'Ir.F'
(a) 0 (b) 1 (c) 2 (d) 3
Ans. (@ O 1
13. The distance between two parallel tangents of a circle of diameter 7 em s ¢
7
(a) Tcm (b) 14 em (c) 5 cm (d) 28 em
Ans. (a) 7cem 1
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14. In the given figure, the purimctcr of AABC is :

o
N\
x> Q
B P em ¢
(a) 30 cm (b} 15cm ic) 45em (d) 60em

Ans. (a) 30 cm

15. The larger of two supplementary angles exceeds the smaller by 18

degrees. What i= the measure of larger angle ?

(a) 81° b) 99°
(c) 36° (d)y 54°
Ans. (b) 99°
16. If 2 cosd = 1, then the value of 0 1s
(a) 45° ®)  60°
© 30° ) 90°
Ans. (b)  60°

17. The angle subtended by a tower of height 200 metres at a point
200 metres from the base is
(a) 307 (b)y 45°
(c) 60° (dy o0°

Ans. (b)  45°

18. The zeroes of the polynomial p(x) = 2% + 3x+ 2 are given as.

(a) 1,2 by 2, -1
() 2,1 (dy -2,-1
Ans. (d)-2,-1

Directions for Q.19 & Q.20 : In question numbers 19 and 20, a

statement of Assertion (A) is followed by a statement of Reason (R).

Choose the correct option :

(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 Assertion (A).

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

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

430/1/2 6



19. Assertion (A): The system of linear equations 3x + 5y — 4 = 0 and
15x + 26y — 25 = 0 is inconsistent,

Reason (R): The pair of linear equations a;x + by + ¢, = 0 and
. . LAy by
+hvdpr = " —_— = _
a,x + b,y + ¢, = 0 is inconsistent if 2y Dby Cy

Ans. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of Assertion (A)

20. Assertion (A): A tangent to a circle is perpendicular to the radius
through the point of contact.

Reason (R): The lengths of tangents drawn from the external point to a
circle are equal.

Ans. (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the
correct explanation of Assertion (A)
SECTION B
21.

Evaluate : 2 (sin?45° + cot230°) — 6(cos245” — tan230")

Solution: 2(sin? 45° + cot? 30°) — 6(cos? 45° — tan? 30°)

2 2 2
1 1 1 1
=l =] +\W3f |-6||=| —-| = 1=
(&) )& (&)) :
=7—-1=6 1
2
22, (a) Solveforxandyv:x+v =6, 2x— 3y =4.
Solution: On solving the given equations and getting
X = 22 andy = 8 1+1
5
OR
(b) Find out whether the following pair of linear equations are
consistent or inconsistent :
brx—3dv=11, —-10x+6y=22
Solution: —i=—§¢£ or—l=—l¢£ 1i
10 6 22 2 2 2 2
= given pair of linear equations is inconsistent 2
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23. (a) Find the coordinates of the point which divides the line segment
joining the points (7, —1) and (-3, 4) internally in the ratio 2 : 3.

Solution:
2 3

A(7,-1) P(x, ¥) B(-3, 4)

Let P(x, y) divide A

=727 9T9l Y —g
2+3 5
2x4 +3x-1 5
y=——=—-=1
2+3 5

Coordinates of the required point are P (3, 1)

OR
(b) Find the value(s) of v for which the distance between the points
A(3, -1) and B(11, v) is 10 units.

Solution: AB =10 units = AB2 =100
— (11-32+ (g +1)%=100
=>y+1=+6

=>y=5-17

24. In the given figure, ABC and AMP are two right triangles, right angled at
B and M, respectively. Prove that A ABC ~ A AMP.

C

r\
A B P
Solution: In A ABC and A AMP,
2 ABC = Z AMP (90° each)

2 BAC = £ MAP (common)
By AA Similarity

A ABC ~ A AMP

430/1/2 8
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25. Find the LCM and HCF of 92 and 510, using prime factorisation.

Solution: 92 =2x2x23
510=2x3xHx17

HCF =2

LCM=2x2x3x5x17x23=23460

SECTION C
26. Prove that 5 —‘\J’E is an irrational number, given thﬂt‘\ﬁ iz an irrational

number.

Solution: Let us assume that 5 — \/§ 1s rational number

S 5— 43 = P ; q#0and p, q are integers
q

:>¢§=5Q'T—p

RHS is rational but LHS is irrational
..Our assumption is wrong
5 — \/§ 1s an irrational number

27. (a) S and T are points on sides PR and QR of APQR such t.haLJ
ZP = ZRTS. Show that ARPQ ~ ARTS.
p

-+-

q T R
Solution: (a) In A RPQ and A RTS,
/R =2/R (common)
Z P=/RTS (given)

= A RPQ ~ A RTS (AA similarity)
OR

(b) The diagonal BD of a quadrilateral ABCD bisects hoth #B and £D.

AB  AD
Show that BC — (D"

430/1/2 9
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Solution: (b) c

In A ABD and A BCD, —/B
ZABD = Z CBD (given, BD bisects £ B)

ZADB =2/ CDB (given, BD bisects £ D)

— A ABD ~ A CBD (AA similarity)

AB _ AD
- — = —
BC CD

For Figure ;

ISR SR ORI ORI

28. If a, p are zeroes of the quadratic polynomial »2 + 3x + 2, find a quadratic

polynomial whose zeroes arve a+ 1, p+ 1.

Solution: pkx)=x2+3x+2
o, B are its zeroes

La+tBp=—3,ap=2
Now,

(a+D+B+D=a+p+2=-3+2=-1
(a+DP+D=ap+@+p)+1=+2-3+1=0

~.Required Polynomial is k(x% +x) or xZ +x

4+
2

N

N|HN

29, (a) Prove that
sech (1 — =ind) (sech + tand) = 1

Solution: LHS =sec 6 (1 — sin 0) (sec 6 + tan 0)
= —1 5 (1 —sin 0) ( ! +—SIn 6)

cos cosO coso
= ! (1 —sin 0) (—1 510 9)
cos 0 cos 0
1-sin 2 0 cos2 0
= 5 = 5 =1= RHS
cos“ 0 cos“ 0

OR
430/1/2 10
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(b)  Prove that

1 +secd  sin?0
secl 1 —cosb
1

1+sec6: C039:1+cose 1
sec 0 1

cos 9
_ (@ —cos6)(1+cos6)

(1—cos0)
1— cos? e= sin? @
1-cos® 1-cosoO

1+

Solution: LHS =

= RHS 1

30. Prove that the tangents drawn from an external point to a circle are equal
in length.

Solution: ‘
2 : 1
(For Fig.)
Given: A circle with centre O and PQ, PR ar

tangents to the circle from an external point i .
To Prove: PQ = PR

Construction: Join OP, OQ, OR

Proof : In A OPQ and A OPR
OP = OP (common)
0Q = OR (radii of the same circle)
Z 0QP =/ ORP (each 90°)
= A POQ = A POR (RHS congruence)

- PQ=PR

N

N|HN

31. Show that the points A(1, 7). B(4, 2) C(~1, —1) and D(— 4, 4) are vertices of
the square ABCD.

Solution: AB=J(4-12+(7-22 =34
BC=J@+1)2+@2+1)2 =34 2
CD = J(4+1)%+(4+1)% =34

DA= J(—4-1)2+(4-T7)2= 34
- AB=BC=CD=DA

430/1/2 11 P.T.O.



AC=Ja+1)2+(7+1)% = 68 1
BD= (4 +4)2+(2-4)2 =68
.. AC=BD
Hence, JABCD is a square.
SECTION D
32. (a) ATV tower stands vertically on the bank of a canal. From a point on
the other bank directly opposite the tower, the angle of elevation of
the top of the tower is 60°. From another point 20 m away from the
point on the line joining this point to the foot of the tower, the angle
of elevation of the top of the tower is 30°. Find the height of the
tower,
B
, For figure I
Solution:
In A ABC, tan 60° = h =h=3x 00 60° A 1+1
X m— & x 2
In A ABD, tan 30° = h = L = h 1+i
20+Xx W3 20+x 2
V3h=20+x
—x=10 1
2
—=h=+3x=103
— Height of tower = 10v/3 m or 173 m %

(b)

Solution:

430/1/2

OR
An aeroplane when flving at a height of 4000 m from the ground
passes vertically above another aeroplane at an instant when the
angles of elevation of the two planes from the same point on the
pround are 60° and 45° respectively. Find the wvertical distance

hetween the acroplanes at that instant. (Use \@ =1.73)

12

“om  For figure 7



InAAPB,E=tan45° =h=x 1+%
X
In A APB, @=tan60° :>X:@ 1+l
X V3 2
4000
- h=x= —=
V3
Distance between the aeroplanes = 4000 — 4000 1
V3 2
= 4000(1—i]
V3
= @ m or 1693.33 m (approx.) %
(Note: % mark to be deducted for not using /3=1.73)
33. The table given below shows the daily expenditure on food of 25
households in a loeality :
Daily 100 — 150 | 150 — 200 | 200 — 250 | 250 — 300 | 300 — 350
expenditure (T)
Number of 4 5 12 2 2
household
Find the mean daily expenditure on food. Also, find the mode of the data. '3+ 2
Solution:
Daily Exp. ) No. of household X; fix,
(fi)
100 — 150 4 125 500
150 — 200 5 175 875
I
200 — 250 12 225 2700 For Table: 7
250 — 300 2 275 550
300 — 350 2 325 650
25 5275
Mean X = 2 fix _ 5275 =211 1i
> 25 2
Mode: Modal Class = 200 — 250 %

1=200, f; =12, fy=5, f=2, h=50

Mode = /+ _fi-fo xh
2f; — fg — 1,

430/1/2 13 P.T.O.



= 200 + (12_-5) %50
2452

= @ or 22059

N

34. (a)

Solution:

(b)

Solution:

The sum of reciprocals of Roohi's age (in vears) 3 yvears ago and 5

N
yvears hence from now is 3- Find her present age.

(a) Let Roohi’s present age = x

Age 3 year ago=x — 3 and age 5 years hence=x+5

arq, 1o+t -1
X—3 X+5 3

=x2_4x-21=0

x-7&+3)=0
x =17, x = — 3 (rejecting)

= Roohi’s present age = 7 years
OR

A train travels 360 km at a uniform speed. If the speed had been 5
km/hr more, it would have taken 1 hour less for the same journey.
Find the speed of the train.

(b)Let the usual speed of train = x km/hr

Increased speed = (x + 5) km/hr

Time taken with usual speed = 360
X
. S 360
Time taken with increased speed = c
X +
ATQ, 360 B 360 _
X X+5

x2+5x—1800=0
(x+45) (x—40)=0

x = — 45 (rejecting), x =40

Usual speed of train = 40 km/hr.

N[RN[Rk N -

~

I\J|I—‘NN
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35. The sum of the radius of the base and height of a solid right-circular
evlinder iz 37 cm. If the total surface area of the solid cylinder is
1628 em?, find the volume of the cylinder.

Solution: r+h=37cm

2nrh + 2nr2 = 1628 or 2nr (h +r) = 1628 1
.'.2x§xrx37=1628 7
=r =T7cm 1
andh=37—7=30cm %
Volume of cylinder = nr?h

= E x 7T x7x30 1

7
_ 3 1
= 4620 cm 5

SECTION E
36. Blood group describes the type of blood a person has. It is a classification

of blood based on the presence or absence of inherited antigenic
substances on the surface of red blood cells. Blood types predict whether a
serious reaction will occur in a blood transfusion.

In a sample of 50 people, 21 had type O blood, 22 had type A, 5 had type B
and rest had tvpe AB blood group.

X
X

Based on the above, answer the following questions :

430/1/2 15 P.T.O.



(1) What is the probabilitv that a person chosen at random had tvpe O
blood ?

(ii) What is the probability that a person chosen at random had type AB
blood group ?

(111) What is the probability that a person chozen at random had neither
type A nor tvpe B blood group ?

OR

(i1i)) What is the probability that person chosen at random had either

type A or type B or type O blood group 7

Solution: (i) P(type O) = E—é 1
(i) No. of people with AB type blood group = 50 — (21 + 22 + 5) = 2 %
2 1 1
P(type AB) = = or — 1
(type AB) 0% 5= >
(iii) P(neither type A nor type B) = 2lv2 _ 23 1+1
50 50
OR
(iii) P(type A or type B or type O) = 2lr22+5 _ 24 1+1

50 25

37. Asahana being a plant lover decides to convert her balcony into beautiful
garden full of plants. She bought few plants with pots for her baleony. She
placed the pots in such a way that number of pots in the first row is 2,

second row is 5, third row is 8 and so on.

o

Based on the above information, answer the following questions :
430/1/2 16



(i)  Find the number of pots placed in the 10% row,

(ii) Find the difference in the number of pots placed in 5% row and 2nd

ow.

(iii) If Aahana wants to place 100 pots in total, then find the total

number of rows formed in the arrangement.
OR

(111) If Aahana has sufficient space for 12 rows, then how many total

number of pots are placed by her with the same arrangement ?
Solution: a=2,d=3
(i) Number of pots in the 10** row

=ajp=a+9d=29 1
(i) ag—a,=(a+4d)—(a+d)=3d=9 1
(i) S, = 100 = %[2(2) +(n—1)3] = 100 1

3n2+n-200=0=(3n+25) (n—-8) =0
~n=8 m=- % rejected), 1

OR
12

(111) 812 = ? [2(2) + 11(3)] 1
=222 1

38. Interschool Rangoli Competition was organized by one of the reputed
schools of Odissa. The theme of the Rangoli Competition was Diwali
celebrations where students were supposed to make mathematical
designs. Students from various schools participated and made beautiful

Rangoli designs. One such design is given below.
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Rangoli is in the shape of square marked as ABCD, side of square being

I:I:-
e

40 em. At each corner of a square, a quadrant of circle of radius 10 cm is
drawn (in which divas are kept). Also a circle of diameter 20 em 1s drawn

inside the square.
(i)  What is the area of square ABCD ?

(i) Find the area of the circle.

(iii) If the circle and the four quadrants are cut off from the square ABCD

and removed, then find the area of remaining portion of square ABCD.
OR
(iii) Find the combined area of 4 quadrants and the circle, removed.
Solution: (i) Area of square ABCD = (40)2 = 1600 cm?
(i) Area of circle = nr? = 27—2 x10 x10

_ 2200 cm? or 314.28 cm?

(iii) Area of 4 quadrants = 4(%71’1#2) = @ cm?

Remaining area = 1600 — (@ + @j

7
= 1600 — %OO = @ cm?2 or 971.43 cm?2
OR

(iii) Area of 4 quadrants = 4(%nr2) = @ cm?

Combined area of circle + 4 quadrants

_ 2200 + 2200 _ 4400

= m2 or 628.57cm?
7 7 7
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