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MARKING SCHEME 

MATHEMATICS (Subject Code–041) 

(PAPER CODE: 30/2/1) 

 

Q. No.         EXPECTED OUTCOMES/VALUE POINTS Marks 

 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 

  

 

1. 
 

 

 

Sol. (b) – x2 + 4x + 4 = 0 1 

2.  
 

 

 

Sol. (a) 22 cm 1 

3.  
 

 

 

Sol. (c) 83 1 

4.  
 

 

 

Sol. (c) q 1 

5.  
 

 

 

Sol. (c) (3, 4) 1 
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6.  
 

 

 

Sol. (d) 2 1 

7.  
 

 
 

 

Sol. (c) 
1

25
 1 

8.  
 

 

 

Sol. (d) intersecting at (a, b) 1 

9.  
 

 

 

Sol. (a) – 4  1 

10. 
 

 

 

Sol. (d) 
3

4
𝜋𝑑2 1 
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11.  
 

 

 

Sol. (b) 
4

8
 1 

12.  
 

 

 

Sol. (d) 
9

2
 1 

13.  
 

 

 

 

 

 

 

 

 

Sol. 
(b) (

35

2
)

°

 
1 

14.  
 

 

 

Sol. (d)  – 1, – 3  1 
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15.  
 

 

 

Sol. (c) PS 1 

16.  
 

 
 

 

Sol. (b) a2 + 2b 1 

17.  
 

 

 

Sol. (b) 
1

2
 ab 

 

 

 

 

 

 

 

 

 

 

 

1 
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18.  
 

 

 

Sol. (d) 1 cm 1 

 
 

 

 

19.  
 

 
 

 

Sol. (b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 

correct explanation of the Assertion (A). 

1 

20.  
 

 
 

 

Sol. (d) Assertion (A) is false, but Reason (R) is true. 1 
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 SECTION B 

This section comprises of Very Short Answer (VSA) type questions of 2 

marks each. 

 

21.  
 

 

 

Sol. Let us assume that 2 + 3  is rational     

Let 2 + 3  = 
q

p
; q  0 and p, q are integers   

 3 =  
q

q2–p
  

p and q are integers,  p – 2q is an integer    

  
q

q2–p
is a rational number   

 3  is a rational number which contradicts our assumption that 3  is an 

irrational number. 

 2 + 3  is an irrational number 

 

 

½  

 

½  

 

 

 

½  

 

 

 

½  

22(a). 
 

 
 

 

Sol. 4 cot2 45 – sec2 60 + sin2 60 + p = 
3

4
  

 4(1)2 – (2)2 + (
√3

2
)

2

 + p = 
3

4
   

 4 – 4 + 
4

3
 + p = 

4

3
 

 p = 0  

 

 

1 

 

½  

 

½  

                                                          OR  

22(b).  
 

 
 

 

Sol. cos A + cos2 A = 1  cos A = 1 – cos2 A = sin2 A 
 

 

 sin2 A + sin4 A = cos A + cos2 A (∵ sin2 A = cos A)  

        = 1 

1 
 

 
1 

23.  
 

 
 

 

Sol. Let the given points be A (– 2, 3), B (8, 3) and C (6, 7)  

Then, AB = 10, BC = 164 +  = 20 , 

AC = 1664 +  = 80  

 
1 

 

½  
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 AB2 = BC2 + AC2 

∴ the given points are the vertices of a right angled triangle. 

½  

24(a).  
 

 

 

Sol.  

 

 

 

 

 

 

Let AB be the tower of height ‘h’.   

 AC = 3  h 

 

In  ABC, tan  = 
AC

AB
 = 

h3

h
 

            ⟹  tan  = 
3

1
 

               = 30  

 

 

 

 

 

 

 

 

 

 

 

 

1  

 

 

½  

 

½  

                                                              OR  

24(b). 
 

 

 

Sol.  
 
 
 
 
 
 
Height of tower = AB   

In  ABC, tan 30 = 
30

AB
  

   AB = 
3

30
 = 10 3   

∴ Height of Tower is 10 3  m  

  

 

 

 

 

 

 

 
 

1  

 

1 
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25.  
 

 
 

 

Sol.  BAC +  BOC = 180  

⟹ BOC = 180– 65  

⟹ BOC =  115  

1 

 

1 

 SECTION C 

This section comprises of Short Answer (SA) type questions of 3 marks 

each.  

 

26(a).  
 

 

 

Sol. 18180 = 22 × 32 × 5 × 101  

7575 = 3 × 52 × 101 

LCM = 22 × 32 × 52 × 101 = 90900 

HCF = 3 × 5 × 101 = 1515 

½  
 

½  
 

1 

1 

                                                          OR  

26(b).  
 

 
 

 

Sol. LCM of 6, 12, 18 = 36  

So, all the three bells ring together after 36 minutes at 6 : 36 AM 

2 

 

1 

27. 
 

 
 

 

Sol. LHS = (
1

𝑐𝑜𝑠  𝜃
 – 𝑐𝑜𝑠   𝜃) (

1

𝑠𝑖𝑛  𝜃
 – 𝑠𝑖𝑛   𝜃)  
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        = (
1 – 𝑐𝑜𝑠2  𝜃

𝑐𝑜𝑠  𝜃
 ) (

1 – 𝑠𝑖𝑛2  𝜃

𝑠𝑖𝑛  𝜃
 )  

       = 
𝑠𝑖𝑛2  𝜃

𝑐𝑜𝑠  𝜃
 × 

𝑐𝑜𝑠2  𝜃

𝑠𝑖𝑛  𝜃
 

        = sin  cos    

RHS = 
1 

𝑡𝑎𝑛  𝜃 + 𝑐𝑜𝑡  𝜃
 = 

1 
𝑠𝑖𝑛  𝜃

𝑐𝑜𝑠  𝜃
 + 

𝑐𝑜𝑠  𝜃

𝑠𝑖𝑛  𝜃

 

         = 
𝑐𝑜𝑠  𝜃  𝑠𝑖𝑛  𝜃

𝑠𝑖𝑛2  𝜃 + 𝑐𝑜𝑠2  𝜃
 

           = sin  cos  

∴ LHS = RHS 

 

½  
 

1 

 

 

½ 

 

1 

 

28.  
 

 
 

 

Sol. PQ = QR  PQ2 = QR2   

(5 – 0)2 + (– 3 – 1)2 = (x – 0)2 + (6 – 1)2  

 25 + 16 = x2 + 25  

 x2 = 16  

 x = 4, x = – 4  

 
1 

 

1 

 
½ + ½  

29.  
 

 

 

Sol. 
Area cleaned by 1 blade = 

7

22
 × 21 × 21 × 





360

120
  

                                       = 462  

 Total area cleaned = 2 × 462 = 924 

∴ Total area cleaned is 924 cm2 

 

1½   

 

1 

½  

30 (a).  
 

 
 

 

Sol. system has infinite number of solutions   

 
2

2𝑎
 = 

3

𝑎 + 𝑏
 = 

7

28
  

 
1

𝑎
 = 

1

4
  a = 4  

and a + b = 12  b = 8  

 
 

1 
 

1 
 

1 

                                                       OR  
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30(b). 
 

 

 

Sol. 





=+

=+

827y217x131

913y131x217
 Adding 348 (x + y) = 1740  

x + y = 5  

Subtracting, 86 (x – y) = 86  

x – y = 1  

 x = 3, y = 2   

 

 
 

      1  

 
1 

½ + ½  

31. 
 

 
 

 

Sol. OA = OP   

 In  OAP,  OPA =  OAP    ... (i)    

  OPA +  APR = 90  

  OAP +  APR = 90                                  Using (i)  

  QAP +  APR = 90 

 
1 

 

1 

½ 

½  

 SECTION D 

This section comprises of Long Answer (LA) type questions of 5 marks 

each.  

 

32. 
 

 

 

Sol. 45, 39, 33, .......   

a = 45, d = – 6   

Sn = 180  

180 = 
2

n
 [2 × 45 + (n – 1) (– 6)]  

 180 = 
2

n
 [90 – 6n + 6] 

 
½  

 

 

 

 

1 
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 360 = 96n – 6n2 

 6n2 – 96n + 360 = 0   

 n2 – 16n + 60 = 0  (n – 10) (n – 6) = 0  

n – 10 = 0, n – 6 = 0  n = 10, 6  

We get two values of ‘n’ as sum of 7th term to 10th term is zero as some terms 

are negative and some are positive. 

 
1 
 

1 
 

1 

 

½  

33(a). 
 
 

 

 

Sol. 
 

 
PQ = Height of Light house = 75 m  

 XQS =  QSP = 30  

 XQR =  QRP = 60  

R and S are position of ships. 

In  PQR, 

PR

75
= tan 60 = 3   PR = 

3

75
 = 25 3    

In  PQS, 
PS

75
 = tan 30 

 PS = 75 3  

 

1 for 

correct 

figure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1½ 

 

 

 
1 
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  Distance between the ships, RS = PS – PR  

                                                         = 75 3  – 25 3  = 50 3   

                                                          = 50 × 1·73 = 86·5  

∴ Distance between the ships is 86.5 m 

 
1 

 

½   

                                                    OR  

33(b).  
 

 

 

Sol.                           

 
Height of building AB = 30 m  

BP = transmission tower = h(say)   

 ACB = 30,  ACP = 60 










==

=

330AC
AC

30

3

1

AC

AB
30tan,ABCIn 

  

In  APC, tan 60 = 
AC

AP
 

1 for 

correct 

figure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1½  
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3 = 
330

h30 +
  30 3 × 3  = 30 + h  

 h = 30 (3 – 1)  

 h = 60   

  Height of transmission tower = 60 m 

 

 

1½  

 
 

1 

34. 
 

 

 

Sol.  

Number of 
cars  

xi  fi xifi c.f. 

0 – 10 5 7 35 7 

10 – 20 15 14 210 21 

20 – 30 25 13 325 34 

30 – 40 35 12 420 46 

40 – 50 45 20 900 66 

50 – 60 55 11 605 77 

60 – 70 65 15 975 92 

70 – 80 75 8 600 100 

Total 100 4070  

                                                                                            Correct table 

Mean = 
i

ii

f

fx




 = 

100

4070
 = 40·7 

Median class : 40 – 50 

Median = 40 + 
20

46–50
× 10 = 42 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 
 

1 
 

½  

 

1½  

35(a).  
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Sol.  

 
In  ABC and  PQR 
𝐴𝐵

𝑃𝑄
 = 

𝐵𝐶

𝑄𝑅
 = 

𝐴𝐷

𝑃𝑀
 

PQ

AB
 = 

2 BD

2 QM
 = 

PM

AD
  

(∵ D is midpoint of BC and M is midpoint of QR)  

PQ

AB
 = 

QM

BD
 = 

PM

AD
   ABD   PQM  

  B =  Q ⎯ (i)  

Now, In  ABC and  PQR 
𝐴𝐵

𝑃𝑄
 = 

𝐵𝐶

𝑄𝑅
                                   (given) 

 B =  Q                                 from (i)  

   ABC   PQR  

1 for 

correct 

figure 

 

 

 

 

 

 

 

 

 

 

 
 

1 

 
 

1 

 

½   

 

 

 
½  

1 

                                          OR  

35(b). 
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Sol.         

 
In  BMC and  EMD    

MC = MD  

 CMB =  EMD  

 MBC =  MED   

   BMC ≌  EMD  

 BC = DE 

But AD = BC      

 AD = DE   

 AE = 2 BC   

 AEL   CBL  

 
𝐸𝐿

𝐵𝐿
 = 

𝐴𝐸

𝐵𝐶
 

⟹ 
𝐸𝐿

𝐵𝐿
 = 

2𝐵𝐶

𝐵𝐶
 

⟹ 
𝐸𝐿

𝐵𝐿
 = 2  

 EL = 2 BL 

1 for 

correct 

figure 

 

 

 

 

 

 

 

 
 

 

1 

 

 

 
1 

 

½  

 
 

½ 

 

 

1 
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 SECTION E 

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

 

36.  
 

 
 

 

Sol. 
(i)Area of sector ODCO  = 

7

22
× 7 × 7 × 

90

360
   = 

2

77
or 38·5  

∴ Area of sector ODCO is 
2

77
or 38·5 cm2  

(ii) ar ( AOB) = 
2

1
 × 10 × 10 = 50 

∴ ar ( AOB) is 50 cm2  

(iii)  (a) Required cost = (50 – 38·5) × 20    

                                    =  230 

∴ required cost is ₹ 230.  

                                                     OR 

(iii) (b) Length of arc CD =  
90

360
 × 2 ×  

22

7
 × 7  

                                         = 11  

∴ Length of arc CD is 11 cm.  

 

½ + ½  

 

 

 
 

1 

 

 

1 

1 

 

 

 

1 
 

1 
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37. 
 

 
 

 

Sol. 
(i)  Area of base of the cylindrical cup = 

22

7
×

7

2
×

7

2
 = 

77

2
 or 38.5  

∴ Area of base of the cylindrical cup is 
77

2
 or 38.5 cm2 

 (ii) (a) Capacity of hemispherical cup = 
2

3
×

22

7
×

21

2
×

21

2
×

21

2
   

                                                             = 
4851

2
 or 2425.5 

∴ Capacity of hemispherical cup is 
4851

2
 cm3 or 2425.5 cm3 

                                                      OR 

(ii) (b) Capacity of cylindrical cup = 
22

7
× (7)2 × 14  

                                                        = 539  

∴ Capacity of cylindrical cup is 539 cm3 

(iii) External Curved surface area of cylindrical cup = 2 ×
22

7
×

7

2
×14 = 308 

∴ External Curved surface area of cylindrical cup is 308 cm2 

 

1 

 

 

 

1 

 

1 

 

 

 
1 

 

1 
 

 

1 
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38. 
 

 
 

 

Sol. 
(i)  P (more than 100 computers) = 

1000

80
or 0·08 

(ii)(a)   50 or fewer computers = 250 + 200 + 290 = 740   

            Required probability = 
1000

740
 or 0·74   

                                                   OR 

(ii)(b)             No more than 20 computers = 250 + 200 = 450  

                      Required probability = 
1000

450
 or 0·45 

(iii)                P (10 or less than 10 computer) = 
1000

250
 or 0·25   

 

1 
 

1 
 

1 

 
 

1 
 

1 

 
1 
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