
NAVODAYA VIDYALAYA SAMITI 

PRE-BOARD I EXAMINATION 

MARKING SCHEME 

CLASS X 

SUBJECT: MATHEMATICS BASIC (241) 

QUESTION 
NUMBER 

ANSWER/HINTS MARKS 

1 (c) 4 1 

2 (a) 4 = 𝑏 1 

3 (b) 5 1 

4 (b) 9cm 1 

5 (c)  ±6 1 

6 (b) 
17

13
 1 

7 (b) 7 unit 1 

8 (c)1300 1 

9 (d) 3: 1 1 

10 (b) 21 1 

11 (a) 3cm 1 

12 (d) 
25

9
 1 

13 (c) 880 1 

14 (b) −20 1 

15 (c) 
1

13
 1 

16 (a) 300 1 

17 (d) increases by 5 1 

18 (d) 𝑥 + 𝑦 = 1 1 

19 (a) 1 

20 (d) 1 

21 96 = 25 × 31 

120 = 23 × 31 × 51 

𝐻𝐶𝐹(96, 120) = 23 × 31 = 24  

𝐿𝐶𝑀(96, 120) = 25 × 31 × 51 = 480 
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22 LetP(0, y) be point on y-axis divide line segment 

joining (5, −6) and (−1, −4) in the ratio 𝑘: 1  

 
 
 
 



(0, 𝑦) = (
𝑘𝑥2 + 𝑥1

𝑘 + 1
,
𝑘𝑦2 + 𝑦1

𝑘 + 1
) 

  = (
−𝑘 + 5

𝑘 + 1
,
−4𝑘 − 6

𝑘 + 1
) 

 

0 =
−𝑘 + 5

𝑘 + 1
, 𝑦 =

−4𝑘 − 6

𝑘 + 1
 

∴ 𝑘 = 5: 1 

  𝑦 =
−20 − 6

5 + 1
= −

13

3
 

 

OR 

𝐴𝑃 = 𝐵𝑃 ∴ 𝐴𝑃2 = 𝐵𝑃2 

∴ (𝑥 − 5)2 + (𝑦 − 1)2 = (𝑥 − 1)2 + (𝑦 − 5)2 

∴ 10𝑥 + 2𝑦 = 2𝑥 + 10𝑦 

∴ 𝑥 = 𝑦 
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23 𝐷(3, 𝑥) 

𝑀𝑖𝑑 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐴𝐶 =  𝑀𝑖𝑑 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐵𝐷 

(
1 + 6

2
,
2 + 6

2
) = (

4 + 3

2
,
3 + 𝑥

2
) 

2 + 6

2
=

3 + 𝑥

2
 

∴ 𝑥 = 5,  
𝐷 ≡ (3, 5) 
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24 𝐴𝑃 = 𝐴𝑆   

  𝐵𝑃 = 𝐵𝑄    

  𝐶𝑅 = 𝐶𝑄  

  𝐷𝑅 = 𝐷𝑆 

 

 
 

1 
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S 



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

 

𝐴𝐵 + 𝐶𝐷 = 𝐴𝐷 + 𝐵𝐶   
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25 L. H. S. = sin(A + B) = sin900 = 1 

R. H. S. = sinA cosB + cosA sinB 

= sin600𝑐𝑜𝑠300 + 𝑐𝑜𝑠600𝑠𝑖𝑛300 

   =
√3

2
×

√3

2
+

1

2
×

1

2
= 1 

Or  

𝑠𝑖𝑛𝜃 + 𝑠𝑖𝑛2𝜃 = 1 

𝑠𝑖𝑛𝜃 = 1 − 𝑠𝑖𝑛2𝜃 = 𝑐𝑜𝑠2𝜃 

∴ 𝑐𝑜𝑠2𝜃 + 𝑐𝑜𝑠4𝜃 = 𝑐𝑜𝑠2𝜃 + (𝑐𝑜𝑠2𝜃)2 

= 𝑐𝑜𝑠2𝜃 + 𝑠𝑖𝑛2𝜃 = 1 
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26 Let3 + 2√𝟓 is not an irrational number. 

 ∴ 3 + 2√𝟓 is a rational number. 

∴ 3 + 2√𝟓 =
𝒑

𝒒
         ….. Where p and q are co-prime 

∴ 2√𝟓 =
𝒑

𝒒
− 𝟑 

∴ 2√𝟓 =
𝒑

𝒒
− 𝟑 

∴ √𝟓 =
𝒑 − 𝟑𝒒

𝟐𝒒
 

But   p and q integers. 

∴
𝑝−3𝑞

2𝑞
 is a rational number. 

∴ √5 is rational number 

         But this is contradiction to the fact 

            that √𝟓 is an irrational number. 

∴ Our assumption that 3 + 2√𝟓 is not an 

           irrational number is wrong 
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∴ 3 + 2√𝟓is an irrational number 

27 Let three consecutive terms of A.P. be 𝑎 − 𝑑, 𝑎, 𝑎 + 𝑑 

∴ (𝑎 − 𝑑) + 𝑎 + (𝑎 + 𝑑) = 30 

 

∴ 𝑎 = 10 

 

Now  (𝑎 − 𝑑) × 𝑎 × (𝑎 + 𝑑) = 910 

 

∴ 10(10 − 𝑑)(10 + 𝑑) = 910 

 

∴ 100 − 𝑑2 = 91 

∴ 𝑑 = ±3 

 

If ∴ 𝑑 = 3 then three terms are: 7, 10, 13 

 

If ∴ 𝑑 = −3 then three terms are: 13, 10, 7 

OR 

𝑎 = 65, 𝑑 = −4 

Let 𝑎𝑛 < 0 

∴ 𝑎 + (𝑛 − 1)𝑑 < 0 

∴ 65 + (𝑛 − 1)(−4) < 0 

∴ (𝑛 − 1)(−4) < −65 

∴ (𝑛 − 1) >
65

4
 

∴ 𝑛 > 17
1

4
 

∴ 18𝑡ℎ 𝑡𝑒𝑟𝑚 𝑖𝑠 𝑓𝑖𝑟𝑠𝑡 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑡𝑒𝑟𝑚. 
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28 In ∆𝐵𝐸𝑃 𝑎𝑛𝑑 ∆𝐶𝐷𝑃 ,  

∠𝐵𝐸𝑃 = ∠𝐶𝐷𝑃---------------(∵ 𝑒𝑎𝑐ℎ 900) 

∠𝐵𝑃𝐸 = ∠𝐶𝑃𝐷  -----------(∵

𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙𝑙𝑦 𝑜𝑝𝑝. 𝑎𝑛𝑔𝑙𝑒𝑠) 

∴ ∆𝐵𝐸𝑃 ~∆𝐶𝐷𝑃  -----------(∵ 𝐴𝐴 𝑠𝑖𝑚𝑖𝑙𝑎𝑟𝑖𝑡𝑦) 
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∵
𝐵𝑃

𝐶𝑃
=

𝐸𝑃

𝑃𝐷
 

∴ 𝐵𝑃 × 𝑃𝐷 = 𝐸𝑃 × 𝐶𝑃 
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29 Correct table for both equations 

Correct graph 

Correct solution from graph 

OR 

Let money with him be ₹𝑥 

And number of persons be y 

𝑥 − 12𝑦 = −6  ---- ---(1) 

𝑥 − 9𝑦 = 42  ----------(2) 

∴ 𝑥 = ₹186 

∴ 𝑦 = 18 
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30 𝐿𝐻𝑆 = (𝑐𝑜𝑠𝑒𝑐𝐴 − 𝑠𝑖𝑛𝐴)(𝑠𝑒𝑐𝐴 − 𝑐𝑜𝑠𝐴)(𝑡𝑎𝑛𝐴

+ 𝑐𝑜𝑡𝐴) 

=(
1

𝑠𝑖𝑛𝐴
− 𝑠𝑖𝑛𝐴) (

1

𝑐𝑜𝑠𝐴
− 𝑐𝑜𝑠𝐴) (

𝑠𝑖𝑛𝐴

𝑐𝑜𝑠𝐴
+

𝑐𝑜𝑠𝐴

𝑠𝑖𝑛𝐴
) 

=
𝑐𝑜𝑠2𝐴

𝑐𝑜𝑠𝐴
.
𝑠𝑖𝑛2𝐴

𝑠𝑖𝑛𝐴
(

𝑠𝑖𝑛2𝐴 + 𝑐𝑜𝑠2𝐴

𝑠𝑖𝑛𝐴. 𝑐𝑜𝑠𝐴
) 

= 𝑠𝑖𝑛𝐴. 𝑐𝑜𝑠𝐴 ×
1

𝑠𝑖𝑛𝐴. 𝑐𝑜𝑠𝐴
= 1 

= 𝑅. 𝐻. 𝑆. 
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31 Correct cummulative frequency table 
 

Class interval Frequency (f) Cummulative 
freq. (cf) 

120.130 2 2 

130-140 8 10 

140-150 12 22 

150-160 20 42 

160-170 8 50 

TOTAL 50  

𝑀𝑒𝑑𝑖𝑎𝑛 𝑐𝑙𝑎𝑠𝑠 =  150 − 160 , ∴ 𝑙 = 150, 𝑐𝑓 = 22, 

𝑓 = 20, 𝑛 = 50 , ℎ = 10 

𝑚𝑒𝑑𝑖𝑎𝑛 = 𝑙 + (

𝑛

2
− 𝑐𝑓

𝑓
) × ℎ 

𝑚𝑒𝑑𝑖𝑎𝑛 = 150 + (
25 − 22

20
) × 10 

𝑚𝑒𝑑𝑖𝑎𝑛 = 151.5 𝑐𝑚 
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32 Correct given and figure 

To prove 

Construction  

Proof 

Answer of related problem 

1 
1

2
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2
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1 



33. Let the uniformspeed of train be x km/hr. 
∴reduced Speed is 𝑥 − 8 km/hr 

∴
480

𝑥 − 8
−

480

𝑥
= 3  

∴
480(𝑥 − 𝑥 + 8)

𝑥(𝑥 − 8)
= 3 

∴ 𝑥2 − 8𝑥 − 1280 = 0 

∴ (𝑥 + 32)(𝑥 − 40) = 0 

∴ 𝑥 = −32 𝑜𝑟  𝑥 = 40 

But 𝑥 ≠ −32 

∴ 𝑥 = 40 

Hence speed of train is 40 km/hr 

Or  

Let the pipe with smaller diameter takes𝑥 hours to fill 

the tank. 

∴ Time taken by pipe with larger diameter is 𝑥 − 9 

hours. 

. 

∴
1

𝑥
+

1

𝑥 − 9
=

1

6
 

∴
(𝑥 − 9 + 𝑥)

𝑥(𝑥 − 9)
=

1

6
 

∴ 𝑥2 − 21𝑥 + 54 = 0 

∴ 𝑥2 − 18𝑥 − 3𝑥 + 54 = 0 
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∴ 𝑥(𝑥 − 18) − 3(𝑥 − 18) = 0 

∴ (𝑥 − 18)(𝑥 − 3) = 0 

∴ 𝑥 = 18  𝑜𝑟 𝑥 = 3 

But x cannot beless than 6 

∴ 𝑥 = 18hr. 

∴ Tap with smaller diameter takes 18 hours and tap 

with larger diameter takes 9 hours to fill the tank 

separately. 
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34 Given: side of square field (a)=20m, 𝑟 = 7𝑚 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑖𝑒𝑙𝑑 ℎ𝑜𝑟𝑠𝑒 𝑐𝑎𝑛 𝑔𝑟𝑎𝑧𝑒 

=  𝑎𝑟𝑒𝑎 𝑜𝑓 𝑞𝑢𝑎𝑑𝑟𝑎𝑛𝑡 𝑜𝑓 𝑐𝑖𝑟𝑐𝑙𝑒 

=
1

4
×

22

7
× 7 × 7 

=
77

2
= 38.5 𝑠𝑞. 𝑚. 

𝐼𝑓 𝑟 = 14𝑚 𝑡ℎ𝑒𝑛 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑖𝑒𝑙𝑑 ℎ𝑜𝑟𝑠𝑒 𝑐𝑎𝑛 𝑔𝑟𝑎𝑧𝑒 

=  𝑎𝑟𝑒𝑎 𝑜𝑓 𝑞𝑢𝑎𝑑𝑟𝑎𝑛𝑡 𝑜𝑓 𝑐𝑖𝑟𝑐𝑙𝑒 

=
1

4
×

22

7
× 14 × 14 

= 154 𝑠𝑞. 𝑚 

𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑑 𝑖𝑛 𝑔𝑟𝑎𝑧𝑖𝑛𝑔 𝑎𝑟𝑒𝑎 = 154 − 38.5

= 115.5 𝑠𝑞. 𝑚 
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35 Correct figure 

 
 
 
 
 
 
 
 
 
 
 
 

In ∆𝐴𝐵𝑄 

𝑡𝑎𝑛600 =
𝐴𝑄

𝐴𝐵
 

∴ √3 =
50

𝑑
 

∴ 𝑑 =
50

√3
=

50

3
√3 𝑚 = 28.83𝑚        ………. (1) 

Now, In∆𝐴𝐶𝑄 

𝑡𝑎𝑛300 =
𝐴𝑄

𝐴𝐶
 

∴
1

√3
=

50

𝑑 + 𝑦
 

∴ 𝑑 + 𝑦 = 50√3=86.5 

∴ 𝑦 = 86.5 − 28.83 = 57.67𝑚 

∴ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡𝑤𝑜 𝑠ℎ𝑖𝑝𝑠 𝑖𝑠 57.67𝑚 

Or  

Correct figure  
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𝟑𝟎𝟎 𝟔𝟎𝟎 
𝑑 A B C 

Q 
𝟑𝟎𝟎 

𝟔𝟎𝟎 

50 𝑚 

𝑦 

𝟒𝟓𝟎 

𝟔𝟎𝟎 

ℎ 

A 

B 

C 

Q 

30 𝑚 

𝑥 



 
 
 

In ∆𝐴𝐵𝐶 

𝑡𝑎𝑛450 =
𝐴𝐵

𝐵𝐶
 

∴ 1 =
20

𝑥
 

∴ 𝑥 = 20  𝑚        ………. (1) 

Now, In∆𝐴𝐶𝑄 

𝑡𝑎𝑛600 =
𝐴𝑄

𝐴𝐶
 

∴ √3 =
20 + ℎ

𝑥
 

∴ √3𝑥 = 20 + ℎ 

∴ ℎ = 34.6 − 20 = 14.6𝑚 

∴ ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡𝑜𝑤𝑒𝑟 𝑖𝑓 14.6𝑚 
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36 (i) 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑢𝑠𝑒𝑑 𝑖𝑛 𝑚𝑎𝑘𝑖𝑛𝑔 𝑚𝑎𝑙𝑙𝑒𝑡 =

𝜋𝑟2ℎ 

= 3.14 × 22 × 10 = 125.6 𝑐𝑢𝑏. 𝑐𝑚 

(ii) 𝑖𝑛𝑛𝑒𝑟 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑏𝑜𝑤𝑙 = 2𝜋𝑟2 

= 2 × 3.14 × 52 = 157 𝑠𝑞. 𝑐𝑚 

(iii) 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑚𝑒𝑡𝑎𝑙 𝑢𝑠𝑒𝑑 𝑡𝑜 𝑚𝑎𝑘𝑒 𝑏𝑜𝑤𝑙 = 

=
2

3
× 3.14 × 63 −

2

3
× 3.14 × 53 

= 190.49 𝑐𝑢𝑏. 𝑐𝑚 
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Or  

𝑇. 𝑆. 𝐴 𝑜𝑓 𝑚𝑎𝑙𝑙𝑒𝑡 = 2𝜋𝑟(ℎ + 𝑟) 

= 2 × 3.14 × 2 × (10 + 2) = 150.72𝑠𝑞. 𝑐𝑚 

 
 

1 

37 Number of all possible outcomes n(S) = 1000 

(i) 𝑃(𝑓𝑎𝑣𝑜𝑢𝑟𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟 𝑏𝑒𝑖𝑛𝑔 𝑤ℎ𝑖𝑡𝑒) =
120

360
=

1

3
 

(ii) 𝑃(𝑓𝑎𝑣𝑜𝑢𝑟𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟 𝑏𝑒𝑖𝑛𝑔 𝑏𝑙𝑢𝑒 𝑜𝑟 𝑔𝑟𝑒𝑒𝑑) =
60+60

360
 

=
1

3
 

(ii) 
90

360
=

15

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠 𝑝𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑒𝑑
 

 

∴ 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠 𝑝𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑒𝑑 = 60 

OR 
 

(iii) 𝑃(𝑓𝑎𝑣𝑜𝑢𝑟𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟 𝑏𝑒𝑖𝑛𝑔 𝑟𝑒𝑑 𝑜𝑟 𝑏𝑙𝑢𝑒) = 

60 + 30

360
 

=
1

4
= 0.25 
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1 
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38 (i)  The graph𝑦 = 𝑓(𝑥) intersect x-axis in two distict 

points. 

  ∴ 𝑦 = 𝑓(𝑥)  has two zeroes. 

(ii)  If graph of 𝑦 = 𝑓(𝑥) do not intersect x-axis then it 

has no zeroes 

(iii) 𝑝(𝑥) = 𝑥2 + (𝑎 + 1)𝑥 + 𝑏 

∴ 𝑝(2) = 0, 𝑝(3) = 0 

∴ 2𝑎 + 𝑏 = −6  𝑎𝑛𝑑 3𝑎 + 𝑏 = −12 , on solving 
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𝑎 = −6, 𝑏 = 6 

OR 

(iii)4 𝑖𝑠 𝑧𝑒𝑟𝑜 𝑜𝑓 𝑥2 + 2𝑥 − (7𝑝 + 3). 

∴ 42 + 2 × 4 − (7𝑝 + 3) = 0 

∴ 𝑝 = 3 
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