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INDIAN SCHOOL MUSCAT 

FIRST PRE-BOARD EXAMINATION 

FEBRUARY 2021 

CLASS XII 

Marking Scheme – MATHEMATICS [THEORY] 

Q.NO. Answers Marks 

(with split 

up) 

1.  𝜋

3
    (OR)   

𝜋

4
−

𝑥

2
          1 

2.  |𝐴| = 10      1 

3.  |𝑏⃗ | = 3      1 

4.  x + y = 0      1 

5.  𝑒𝑠𝑖𝑛√𝑥. 𝑐𝑜𝑠√𝑥

2√𝑥
 

     

     1 

6.  a = -3, b = 0, c = -2 (OR) x = 8, y = 8      1 

7.  𝑑𝑦

𝑑𝑥
=  

−2𝑥

1 − 𝑥4
 

     1 

8.  Q = [
0 1

−1 0
]      1 

9.  1      1 

10.  110      1 

11.  −𝑐𝑜𝑠4𝑥

4
+ 𝑐 

     1 

12.  C = 5      1 

13.  0      1 

14.  1

2
 (𝑂𝑅) 8 

     1 

15.  0      1 

16.  1

6
 

     1 

17.  (i) (C) 𝑓(𝑥) is continuous at all points in its domain 
(ii) (B) 0 
(iii) (D) 𝑓(𝑥) is not differentiable at 𝑥 = 5 and 𝑥 = 10 
(iv) (A) -2 
(v) (C) 0 

1+1+1+1 

18.  (i) (C) 𝑟 = (𝑖̂ + 2𝑗̂ + 𝑘̂) + 𝜆(𝑖̂ − 𝑗̂ + 𝑘̂) 

(ii) (D) −3𝑖̂ + 3𝑘̂ 

(iii) (D)
𝑥−2

2
=

𝑦|+1

1
=

𝑧+1

2
 

(iv) (C)
1

√3
, −

1

√3
 ,

1

√3
 

(v) (B)
3√2

2
 

1+1+1+1 

19.  Any suitable example  

SET A 
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20.  Let x=cos𝜃 

∴ cos[2 cot−1 √1−𝑐𝑜𝑠𝜃

√1+𝑐𝑜𝑠𝜃
] + 𝑐𝑜𝑠𝜃 

= cos[2 cot−1 (
𝑠𝑖𝑛

𝜃

2

𝑐𝑜𝑠
𝜃

2

)]+ cos𝜃 

= cos[2 cot−1{cot (
𝜋

2
−

𝜃

2
)}] + 𝑐𝑜𝑠𝜃 

= cos[2(
𝜋

2
−

𝜃

2
)] + 𝑐𝑜𝑠𝜃 

= 𝑐𝑜𝑠(𝜋 − 𝜃) + 𝑐𝑜𝑠𝜃 =   0 

  ½ mk 

 

 

 ½ mk 

 

 ½ mk 

 

 

 ½ mk 

 

21.  dr’s of the normal are 1+2, -3+1, 3+3 = 3, -2, 6 

Eq of plane is 3(x-1)-2(y+3)+6(z-3) = 0 (it passes through 1, -3, 3) 

= 3x-2y+6z-27 = 0  

 

 ½ mk 

  1 mk 

  ½ mk 

22.  𝑎 +𝑏⃗  = 2𝑖̂+3𝑗̂+4𝑘̂,  𝑎  -𝑏⃗  = -𝑗 ̂- 2𝑘̂ 

(𝑎 + 𝑏⃗ ). (𝑎 − 𝑏⃗ ) =  −2𝑖̂ + 4𝑗̂ − 2𝑘̂ 

Unit vector = 
−2𝑖̂+4𝑗̂−2𝑘̂

2√6
 

Vector of magnitude 9 = 
9

√6
(−𝑖̂ + 2𝑗̂ − 𝑘̂) 

(OR) 

Given, 𝑎̂ + 𝑏̂ = 1, |𝑎̂|=1, |𝑏̂| = 1 

 |𝑎̂ + 𝑏̂|
2
+ |𝑎̂ − 𝑏̂|

2
= 2 [|𝑎̂|2 + |𝑏̂|

2
] 

 1 + |𝑎̂ − 𝑏̂|
2
= 2(2) 

 |𝑎̂ − 𝑏̂|
2
= 3 

 |𝑎̂ − 𝑏̂| = √3 

 ½ mk 

  ½ mk 

 

  ½ mk 

 ½ mk 

 

 

 

1 mk 

 

½ mk 

 

½ mk 

 

23.  xy= logy+c 

 x.
𝑑𝑦

𝑑𝑥
+ 𝑦 =

1

𝑦
.
𝑑𝑦

𝑑𝑥
 

 
𝑑𝑦

𝑑𝑥
(𝑥 −

1

𝑦
) = −𝑦 

 
𝑑𝑦

𝑑𝑥
= 

−𝑦2

𝑥𝑦−1
=

𝑦2

1−𝑥𝑦
 

 

 

1 mk 

 

 ½ mk 

 

½ mk 

24.  
∫

(𝑥 + 6)

(𝑥 + 9)4
𝑒𝑥𝑑𝑥 = ∫(

(𝑥 + 9) − 3

(𝑥 + 9)4
)𝑒𝑥𝑑𝑥 

= ∫[
1

(𝑥+9)3
 - 

3

(𝑥+9)4
] 𝑒𝑥𝑑𝑥 =

𝑒𝑥

(𝑥+9)3
+ 𝑐 

(OR) 

I = ∫
2𝑠𝑖𝑛𝑥

2𝑠𝑖𝑛𝑥+2𝑐𝑜𝑠𝑥

𝜋

2
0

dx (1) 

I = ∫
2𝑐𝑜𝑠𝑥

2𝑐𝑜𝑠𝑥+2𝑠𝑖𝑛𝑥

𝜋

2
0

dx (2)  [𝑎𝑝𝑝𝑙𝑦𝑖𝑛𝑔 ∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 − 𝑥)𝑑𝑥
𝑎

0

𝑎

0
] 

(1) + (2)  2I = ∫ 1𝑑𝑥 =  [𝑥]0

𝜋

2
𝜋

2
0

 

 I = 
𝜋

4
 

 1 mk 

 

 1 mk 

 

 

 

 

 1 mk 

 

½ mk 

 

½ mk 
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25.  X : no. of oranges drawn  x = 0,1,2 

P(X=0) = 
4𝐶1

7𝐶2
 = 

2

7
 

P(X=1) = 
4𝐶1.3𝐶1

7𝐶2
 = 

4

7
 

P(X=2) = 
3𝐶2

7𝐶2
 = 

1

7
 

  

 ½ mk 

 

 1 mk  

 

½ mk 

26.  y = x+
1

𝑥
 

𝑑𝑦

𝑑𝑥
= 1 −

1

𝑥2
 (1) 

Slope of the given line is 
3

4
 (2) 

(1) = (2)  1- 
1

𝑥2
 = 

3

4
 

 
1

𝑥2 = 
1

4
  𝑥2 = 4  x = 2 (𝑔𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑥 > 0) 

 Eqn of normal  y- 
5

2
= 

−4

3
(x-2) 

 8x + 6y – 31 = 0 

 

 

 

Getting (1) 

& (2)  

 {
1

2
𝑚𝑘 

 

 

 

Finding 𝑥 

& slope 

  1 mk 

 

½ mk 

27.  x = a𝑒𝑡(sint + cost)  
𝑑𝑥

𝑑𝑡
 = a[𝑒𝑡(cost – sint) + (sint + cost) 𝑒𝑡] 

 
𝑑𝑥

𝑑𝑡
 = 2a𝑒𝑡cost 

y = a𝑒𝑡(sint - cost)  
𝑑𝑦

𝑑𝑡
 = a[𝑒𝑡(cost + sint) + (sint - cost) 𝑒𝑡] 

 
𝑑𝑦

𝑑𝑡
 = 2a𝑒𝑡𝑠𝑖𝑛t 

𝑑𝑦

𝑑𝑥
 = tan t = 

𝑎𝑒𝑡(𝑠𝑖𝑛𝑡+𝑐𝑜𝑠𝑡+𝑠𝑖𝑛𝑡−𝑐𝑜𝑠𝑡)

𝑎𝑒𝑡(𝑠𝑖𝑛𝑡+𝑐𝑜𝑠𝑡−𝑠𝑖𝑛𝑡+𝑐𝑜𝑠𝑡)
=

𝑥+𝑦

𝑥−𝑦
 

(OR) 

𝑦 = tan−1 (
𝑎

𝑥
) +

1

2
[𝑙𝑜𝑔(𝑥 − 𝑎) − 𝑙𝑜𝑔(𝑥 + 𝑎)] 

 
𝑑𝑦

𝑑𝑥
= 

1

1+
𝑎2

𝑥2

(−
𝑎

𝑥2) +
1

2
[

1

𝑥−𝑎
−

1

𝑥+𝑎
] 

     = −
𝑎

𝑥2+𝑎2
+

𝑎

𝑥2−𝑎2
 

     =   
2𝑎3

𝑥4 − 𝑎4
 

 

  

½ mk 

 

 

½ mk 

 

1mk 

 

 

28.  𝑓(𝑥) = 12𝑥
4

3⁄ − 6𝑥
1

3⁄  

 𝑓′(𝑥) = 16𝑥
1

3⁄ −
2

𝑥
2

3⁄
 

 𝑓′(𝑥) = 0 ⟹ 16𝑥 = 2 ⟹ 𝑥 =
1

8
 

 𝑓(1 8⁄ ) = 12(1 8⁄ )
4

3⁄
− 6(1 8⁄ )

1
3⁄
= 12 ×

1

16
− 6 ×

1

2
= −

9

4
 

 𝑓(−1) = 12(−1)
4

3⁄ − 6(−1)
1

3⁄ = 12 + 6 = 18 

   

  ½ mk 

 

  ½ mk 

 

 ½ mk 
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 𝑓(1) = 12(1)
4

3⁄ − 6(1)
1

3⁄ = 12 − 6 = 6 

 Absolute max value = 18 & Absolute min value = −
9

4
 

 

 

  ½ mk 

29.  For one-one : Let 𝑥1, 𝑥2  ∈ [0,∞). 

          𝑓(𝑥1) = 𝑓(𝑥2) ⟹
2𝑥1

2𝑥1+1
=

2𝑥2

2𝑥2+1
 

    ⟹ 𝑥1 − 𝑥2 = 0     ⟹  𝑥1 = 𝑥2        ⟹   𝑓  is one-one. 

 

For onto : Let  𝑦 =
2𝑥

2𝑥+1
     𝑓𝑜𝑟 𝑦 ∈ [0,∞) 

                       ⟹ 𝑥 =
𝑦

2−2𝑦
  , 𝑦 ≠ 1  

  Clearly 𝑓𝑜𝑟  𝑦 = 1 ∈ [0,∞), 𝑡ℎ𝑒𝑟𝑒 𝑑𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡 𝑎𝑛𝑦 𝑥 ∈ [0,∞) 

∴ 𝑓 𝑖𝑠 𝑛𝑜𝑡 𝑜𝑛𝑡𝑜 

 

 

 1 ½ mk 

 

 

 

 

 

 

1 ½ mk 

30.       𝐴𝐵 = [
2 3
1 −4

] [
1 −2

−1 3
] = [

−1 5
5 −14

] 

  𝑎𝑑𝑗 (𝐴𝐵) = [
−14 −5
−5 −1

]    − − − −→ (1)    ---------------- 

  𝑎𝑑𝑗 𝐴 = [
4 3
1 −2

]   &   𝑎𝑑𝑗 𝐵 =  [
3 2
1 1

] 

  Now,  (𝑎𝑑𝑗 𝐴)(𝑎𝑑𝑗 𝐵) = [
−15 −11
−1 0

] − − −→ (2)    ------------------ 

From (1) & (2), we get   𝑎𝑑𝑗 𝐴𝐵  ≠ (𝑎𝑑𝑗 𝐴 )(𝑎𝑑𝑗 𝐵) 

                                 (OR) 

𝐴 =  |
𝑎 𝑏

𝑐
1+𝑏𝑐

𝑎

|   |𝐵| = 1                      -------------------- 

∴ 𝐴𝑑𝑗 𝐵 = [
3 1 2
2 1 2
6 2 5

]

𝑇

= [
3 2 6
1 1 2
2 2 5

]           ------------------ 

𝐵−1 = 1 [
3 2 6
1 1 2
2 2 5

]                                         ----------------- 

Now, (𝐴𝐵)−1 = 𝐵−1𝐴−1 = [
3 2 6
1 1 2
2 2 5

] . [
3 −1 1

−15 6 −5
5 −2 2

] =

[
9 −3 5

−2 1 0
1 0 2

] 

                          

 

Getting (1) 

  1 ½ mk 

 

 

Getting (2) 

 1 ½ mk 

 

 

 

  ½ mk 

 

   1 mk 

 

 

   ½ mk 

 

 

   1 mk 

31.  
Eq. of the line  

𝑥−2

3
=

𝑦+4

4
=

𝑧−2

2
= 𝜆     ----------------------------

 

 General point 𝑃 = (3𝜆 + 2, 4𝜆 − 4, 2𝜆 + 2)------------------------------- 

 𝑃 lies on the plane ⟹ (3𝜆 + 2) − 2(4𝜆 − 4) + (2𝜆 + 2) = 0 

⟹ 𝜆 = 4 -----------------------------------------------------------------------------
 

 

∴ 𝑃 = (14, 12, 10)  &  distance 𝐴𝑃 = 13.------------------------------------- 

  ½ mk 

 ½ mk 

 

(Finding 𝜆) 

  1 mk 

 

½ + ½  

   

32.   𝐼 = ∫
(𝑥+1)

(𝑥+3)(𝑥2+4)
𝑑𝑥 =

𝐴

𝑥+3
+

𝐵𝑥+𝐶

𝑥2+4
                            --------------    ½ mk 

 



Page 5 of 8 

 

Solving for A, B, C, we get 𝐴 = −
2

13
,   𝐵 =

2

13
 , 𝐶 =

7

13
      ------- 

∴ 𝐼 = −
2

13
∫

1

𝑥 + 3
𝑑𝑥 +

2

13
∫

𝑥

𝑥2 + 4
𝑑𝑥 +

7

13
∫

1

𝑥2 + 4
𝑑𝑥 

      = −
2

13
log|𝑥 + 3| +

1

13
𝑙𝑜𝑔(𝑥2 + 4) +

7

26
tan−1 𝑥

2
+ 𝐶 

 

½  +  ½    

 

  ½ mk  

 

  ½ mk 

33.  
(𝑥2 + 1)

𝑑𝑦

𝑑𝑥
+ 2𝑥𝑦 = √𝑥2 + 4 

 
𝑑𝑦

𝑑𝑥
+

2𝑥

𝑥2+1
𝑦 =

√𝑥2+4

𝑥2+1
                                      ----------- 

𝐼. 𝐹 = 𝑒∫
2𝑥

𝑥2+1
𝑑𝑥

= 𝑒𝑙𝑜𝑔(𝑥2+1) = 𝑥2 + 1         -------------- 

∴ 𝑦(𝑥2 + 1) = ∫
√𝑥2+4

𝑥2+1
(𝑥2 + 1)𝑑𝑥                   ------------- 

 𝑦(𝑥2 + 1) =
𝑥

2
√𝑥2 + 4 + 2 log|𝑥 + √𝑥2 + 4| + 𝐶       -------- 

                                  (OR) 

𝑥 (
𝑑𝑦

𝑑𝑥
) = 𝑦 − 𝑥 𝑐𝑜𝑠𝑒𝑐(

𝑦
𝑥⁄ )   

𝑑𝑦

𝑑𝑥
=

𝑦

𝑥
− 𝑐𝑜𝑠𝑒𝑐 (

𝑦

𝑥
)       

Put  
𝑦

𝑥
= 𝑉 ⟹

𝑑𝑦

𝑑𝑥
= 𝑉 + 𝑥 

𝑑𝑣

𝑑𝑥
                                          

    
𝑑𝑣

𝑐𝑜𝑠𝑒𝑐 𝑣
= −

𝑑𝑥

𝑥
    ∫ 𝑠𝑖𝑛𝑣 𝑑𝑣 = −∫

𝑑𝑥

𝑥
                   

 −𝑐𝑜𝑠 (
𝑦

𝑥
) = −𝑙𝑜𝑔|𝑥| + 𝐶 

When 𝑦 = 0, 𝑥 = 1   𝐶 = −1   

∴ 𝑐𝑜𝑠 (
𝑦

𝑥
) = 1 + 𝑙𝑜𝑔|𝑥| 

Reducing 

to standard 

form-½ mk 

   

   1 mk 

 

   1 mk 

  ½ mk 

 

 

   ½ mk 

 

 

    1 mk 

   ½ mk 

 

  ½ + ½ mk 

 

 

34.  
Let 𝐴 = (

𝑎 𝑏
𝑐 𝑑

)
2×2

 

∴ (
2 −1
1 0

−3 4
) (

𝑎 𝑑
𝑐 𝑑

) = (
−1 −8
1 −2
9 22

)  

 Solving to get 𝑎 = 1, 𝑏 = −2,   𝑐 = 3, 𝑑 = 4   

∴ 𝐴 = (
1 −2
3 4

) 

 

   ½ mk 

 

 

    

  2 mks 

 

  ½ mk 

35.  Figure with shaded region 

Solving 𝑦 =
𝑥2

4
  and 𝑦 =

1

4
(𝑥 + 2), we get 𝑥 = −1, & 2. 

Req. area= ∫
𝑥+2

4
−

1

4
∫ 𝑥2 𝑑𝑥

2

−1

2

−1
 

                = 
9

8
 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠 

 

   1 mk 

  ½ mk 

 

  1 mk 

  ½ mk 

36.  Given: 𝑉 =
1

3
𝜋𝑟2ℎ ⟹ ℎ =

3𝑉

𝜋𝑟2
 

𝑆 = (𝜋𝑟𝑙)2 = 𝜋2𝑟2(𝑟2 + ℎ2) = 𝜋2𝑟2 (𝑟2 +
9𝑉2

𝜋2𝑟4
) 

  𝑆 = 𝜋2𝑟4 +
9𝑉2

𝑟2     ⟹
𝑑𝑆

𝑑𝑟
= 4𝜋2𝑟3 −

18𝑉2

𝑟3   

For least CSA, 
𝑑𝑆

𝑑𝑟
= 0 ⟹ 3𝑉 = √2𝜋𝑟3 

   ½ mk 

 

  1 mk 

 

  1 mk 

 

  ½ mk 
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Now, ℎ =
3𝑉

𝜋𝑟2
=

√2𝜋𝑟3

𝜋𝑟2
= √2𝑟 ⟹

ℎ

𝑟
= √2  ⟹ cot 𝜃 = √2  

Also, 
𝑑2𝑆

𝑑𝑟2
= 12𝜋2𝑟2 +

54𝑉2

𝑟4
> 0  CSA is least when ℎ = √2𝑟. 

                                                   (OR) 

 

Given: ℎ + 2𝜋𝑟 = 𝐾 ( constant)  ℎ = 𝐾 − 2𝜋𝑟 

𝑉 = 𝜋𝑟2ℎ = 𝜋(𝐾𝑟2 − 2𝜋𝑟3) 

Now ,
𝑑𝑉

𝑑𝑟
= 𝜋(2𝐾𝑟 − 6𝜋𝑟2)  

For max volume, 
𝑑𝑉

𝑑𝑟
= 0  ⟹ 2𝑟(3𝜋𝑟 − 𝐾) = 0  ⟹ 𝑟 = 0, 𝑟 =

𝐾

3𝜋
 

∴ ℎ = 𝐾 − 2𝜋𝑟 = 3𝜋𝑟 − 2𝜋𝑟 = 𝜋𝑟 ⟹
ℎ

𝑟
= 𝜋  

Also, 
𝑑2𝑉

𝑑𝑟2 = 𝜋(2𝐾 − 12𝜋𝑟) < 0   Vol is max when 𝐾 = 3𝜋𝑟 

Max vol = 𝜋 (
𝐾

3𝜋
)
2
(𝜋𝑟) =

𝐾3

27𝜋
 

  1 mk 

  

  1 mk 

 

 

  ½ mk 

 

   1 ½  mk 

 

    1 mk 

 

   ½ mk 

 

  ½ mk 

 

  1 mk 

 

     

37.  𝐸1:  cars rented from agency L  𝑃(𝐸1) =
50

100
 

𝐸2:  cars rented from agency M  𝑃(𝐸2) =
30

100
 

𝐸3:  cars rented from agency N  𝑃(𝐸3) =
20

100
 

𝐴:  cars are in good condition. 

𝑃(𝐴/𝐸1) =
90

100
 ,  𝑃(𝐴/𝐸2) =

70

100
 , 𝑃(𝐴/𝐸3) =

60

100
 

(i) 𝑃(𝐴) = 𝑃(𝐸1). 𝑃(𝐴/𝐸1) +  𝑃(𝐸2). 𝑃(𝐴/𝐸2) + 𝑃(𝐸3). 𝑃(𝐴/𝐸3) =
39

50
 

(ii) 𝑃(𝐸3/𝐴) =
𝑃(𝐸3).𝑃(𝐴/𝐸3)

𝑃(𝐴)
=

1

6
 

                  (OR) 

 

𝐸1:  doctor comes by train  𝑃(𝐸1) =
1

10
 

𝐸2: doctor comes by bus  𝑃(𝐸2) =
1

5
 

𝐸3:  doctor comes by scooter   𝑃(𝐸3) =
3

10
 

  𝐸4: doctor comes by taxi  𝑃(𝐸4) =
2

5
 

  𝐴: the doctor comes late 

𝑃(𝐴/𝐸1) =
1

4
 ,  𝑃(𝐴/𝐸2) =

1

3
 , 𝑃(𝐴/𝐸3) =

1

12
, 𝑃(𝐴/𝐸1) = 0    

(i) 𝑃(𝐸2/𝐴) =
𝑃(𝐸2).𝑃(𝐴/𝐸2)

𝑃(𝐸1).𝑃(𝐴/𝐸1)+𝑃(𝐸2).𝑃(𝐴/𝐸2)+𝑃(𝐸3).𝑃(𝐴/𝐸3)
=

4

7
 

(𝑖𝑖) 𝑃(𝐸1/𝐴) = 
𝑃(𝐸1).𝑃(𝐴/𝐸1)

𝑃(𝐴)
=

3

14
 

 

 ½ + ½ + ½  

 

 

 

 

      1 mk 

 

     1 mks 

 

    1 ½  mk  

 

 

 

 

   1 mk 

 

 

 

 

 1 ½  mk 

 

  1 ½ mk 

   1 mk 

 

38.  𝑀𝑎𝑥𝑖𝑚𝑖𝑠𝑒: 𝑍 = 50𝑥 + 60𝑦 
3 lines correctly drawn with the feasible region  

Finding the corner points 

Max value = 500 at (10, 0) 

                      (OR) 

 

 3 ½  mks 

 2 mks  

  ½ mk 
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𝑀𝑖𝑛𝑖𝑚𝑖𝑠𝑒: 𝑍 = 7𝑥 + 10𝑦 
3 lines correctly drawn with the feasible region  

Finding the corner points 

Min value = 70 at (10, 0) 

 

            

 

 Same as      

above 

 SET – B  

1. 
𝑃(𝐵/𝐴) =

𝑃(𝐵 ∩ 𝐴)

𝑃(𝐴)
⟹ 0.6 =

𝑃(𝐵 ∩ 𝐴)

0.4
 ⟹  𝑃(𝐵 ∩ 𝐴) = 0.24 

     Now,  𝑃(𝐴/𝐵) =
0.24

0.8
= 0.3 

 

     (1) 

8. Dr’s of the normal are 2, -1, 2   dc’s are 
2

3
 , −

1

3
 ,

2

3
  

∴ Foot of the ⊥ = (
14

3
, −

7

3
,

14

3
) 

 

    (1) 

14. 2𝑎 = 8𝑖̂ + 6𝑗̂ + 4𝑘̂  , |𝑏⃗ × 2𝑎 | = |−12𝑖̂ + 4𝑗̂ + 18𝑘̂| = √484 = 22     (1) 

19. 𝑓′(𝑥) = 𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥   𝑓′(𝑥) = 0 ⟹ 𝑥 =
𝜋

4
 

 𝑓(0) = 1,   𝑓 (
𝜋

4
) = √2 , 𝑓(𝜋) = −1 

 Abs. max value = √2   & Abs. min value = -1 

  ½ mk 

 

   ½ mk 

½ + ½  

 

23. X : getting doublet in a single throw of a pair of dice  X = 0, 1, 2 

𝑃(𝑋 = 0) =
5

6
×

5

6
=

25

36
    

𝑃(𝑋 = 1) =
1

6
×

5

6
+

5

6
×

1

6
=

10

36
  

𝑃(𝑋 = 2) =
1

6
×

1

6
=

1

36
 

    ½ mk 

    ½ mk 

  

  ½ mk 

 

 

  ½ mk 

25. 𝑦 = 𝑒𝑚 sin−1 𝑥  
𝑑𝑦

𝑑𝑥
= 𝑒𝑚 sin−1 𝑥.

𝑚

√1−𝑥2
 

√1 − 𝑥2 𝑑𝑦

𝑑𝑥
= 𝑚𝑒𝑚 sin−1 𝑥 

Diff again, √1 − 𝑥2  
𝑑2𝑦

𝑑𝑥2 +
𝑑𝑦

𝑑𝑥
.

−2𝑥

2√1−𝑥2
= 𝑚2 𝑒𝑚 sin−1 𝑥

√1−𝑥2
 

Solving to get (1 − 𝑥2)
𝑑2𝑦

𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
= 𝑚2𝑦 

   ½ mk 

  ½ mk 

 

  ½ mk 

 

  ½ mk 

 

29. Solving 3𝑥2 = 4𝑦  and 3𝑥 = 2𝑦 − 12,  we get 𝑥 = −2  & 𝑥 = 4 

∴ Req. area = ∫ [(
3

2
𝑥 + 6) 𝑑𝑥 − (

3𝑥2

4
)𝑑𝑥]

4

−2
 

                     
3

2
∫ 𝑥 𝑑𝑥 + 6∫ 𝑑𝑥 −

3

4
∫ 𝑥2 𝑑𝑥

4

−2

4

−2

4

−2
 

                     27 sq. units 

    ½ mk 

   1 mk 

 

    1 mk  

   ½ mk 

32. 
∫ [|𝑥 − 2| + |𝑥 − 3| + |𝑥 − 5|]𝑑𝑥

5

2

= ∫ −(𝑥 − 6)𝑑𝑥 + ∫ 𝑥 𝑑𝑥
5

3

3

2

 

                                                           =
23

2
  

   2 ½ mks 

 

    ½ mk 

   

   

 

 



Page 8 of 8 

 

 


