
INDIAN SCHOOL MUSCAT 

  

SET 

A 

Q.NO VALUE POINTS MARK 

 1. 

𝑦 = 𝑙𝑜𝑔√
1 + 𝑠𝑖𝑛𝑥

1 − 𝑠𝑖𝑛𝑥
=     

1

2
 𝑙𝑜𝑔 (

1 + 𝑠𝑖𝑛𝑥

1 − 𝑠𝑖𝑛𝑥
) 

                                 =     
1

2
[𝑙𝑜𝑔(1 + 𝑠𝑖𝑛𝑥) − 𝑙𝑜𝑔(1 − 𝑠𝑖𝑛𝑥)]    

∴
𝑑𝑦

𝑑𝑥
=

1

2
[

𝑐𝑜𝑠𝑥

1 + 𝑠𝑖𝑛𝑥
−

−𝑐𝑜𝑠𝑥

1 − 𝑠𝑖𝑛𝑥
] 

Simplifying to get  
𝑑𝑦

𝑑𝑥
= 𝑠𝑒𝑐𝑥. 

    ½ mk 

 

    ½ mk 

    ½ mk 

 

    ½ mk 

 2. 𝑠𝑖𝑛2𝑦 + 𝑐𝑜𝑠(𝑥𝑦) = 𝑘 

Diff w.r.t  𝑥, 2 𝑠𝑖𝑛𝑦. 𝑐𝑜𝑠𝑦.
𝑑𝑦

𝑑𝑥
− 𝑠𝑖𝑛(𝑥𝑦) (𝑥.

𝑑𝑦

𝑑𝑥
+ 𝑦) = 0 

Simplifying to get  
𝑑𝑦

𝑑𝑥
=

𝑦 𝑠𝑖𝑛(𝑥𝑦)

𝑠𝑖𝑛2𝑦−𝑥 𝑠𝑖𝑛(𝑥𝑦)
 

    

       1 mk 

      1 mk 

 3. 
𝑥 = 4𝑡,    𝑦 =

4

𝑡2
 

Getting  
𝑑𝑥

𝑑𝑡
= 4   and   

𝑑𝑦

𝑑𝑡
= −

8

𝑡3 

Getting  
𝑑𝑦

𝑑𝑥
= −

2

𝑡3 

Getting 
𝑑2𝑦

𝑑𝑥2
=

6

𝑡4
×

𝑑𝑡

𝑑𝑥
=

3

2𝑡4
 

 

 

    ½ + ½  

     ½ mk 

     ½ mk 
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 4. 𝑦 = 𝑙𝑜𝑔 (𝑥 + √1 + 𝑥2) 

𝑑𝑦

𝑑𝑥
=

1

𝑥 + √1 + 𝑥2
(1 +

2𝑥

2√1 + 𝑥2
) 

Simplifying to get   
𝑑𝑦

𝑑𝑥
=

1

√1+𝑥2
 

Squaring and cross multiplying to get (1 + 𝑥2) (
𝑑𝑦

𝑑𝑥
)

2

= 1 

Diff again w.r.t  𝑥 and dividing by 2 
𝑑𝑦

𝑑𝑥
 , we get  

(1 + 𝑥2)
𝑑2𝑦

𝑑𝑥2
+ 𝑥

𝑑𝑦

𝑑𝑥
= 0. 

 

      1 mk 

   ½ mk 

   ½ mk 

 

    ½ + ½  

 5. 
𝑓(𝑥) = {

𝑎𝑥2 + 𝑏, 𝑥 < 1
2𝑥 + 1, 𝑥 ≥ 1

   is differentiable at  𝑥 = 1. 

Given that  𝑓 is differentiable at 𝑥 = 1 ⟹ 2𝑎(1) = 2 

    (𝐿𝐻𝐷 = 𝑅𝐻𝐷) 

Solving to get      𝑎 = 1 

Since 𝑓 is differentiable, it is continuous.     (𝐿𝐻𝐿 = 𝑅𝐻𝐿 =

𝑓(1)) 

⟹ 𝑎 + 𝑏 = 3          ∴ 𝑏 = 2 

 

      1 mk 

     ½ mk 

     1 mk 

     ½ mk 

 6. 
𝑦 = 𝑥𝑙𝑜𝑔𝑥 + cos−1 (

1 − 𝑥2

1 + 𝑥2
) 

Let  𝑢 = 𝑥𝑙𝑜𝑔𝑥                                              

⟹ log 𝑢 = (𝑙𝑜𝑔𝑥)2 

Diff w.r.t  𝑥  to get 
1

𝑢

𝑑𝑢

𝑑𝑥
= 2 𝑙𝑜𝑔𝑥.

1

𝑥
 

∴
𝑑𝑢

𝑑𝑥
= 𝑥𝑙𝑜𝑔𝑥 2 𝑙𝑜𝑔𝑥

𝑥
    -------- (i) 

Let  𝑣 = cos−1 (
1−𝑥2

1+𝑥2) 

Put  𝑥 = 𝑡𝑎𝑛𝜃  so that  𝑣 = cos−1(cos 2𝜃) = 2𝜃 

 

 

 

 

 

    2 mks 

 

 

   1 ½ mk 



⟹ 𝑣 = 2 tan−1 𝑥     ∴
𝑑𝑣

𝑑𝑥
=

2

1+𝑥2 ------(ii) 

Now, 
𝑑𝑦

𝑑𝑥
=  𝑥𝑙𝑜𝑔𝑥 2 𝑙𝑜𝑔𝑥

𝑥
    + 

2

1+𝑥2        

 

    ½ mk 

 7. (i) To show 𝑔(𝑥) = |𝑥 − 10| is not differentiable at  𝑥 =

10 

LHD : lim
ℎ→0

𝑓(10−ℎ)−𝑓(10)

−ℎ
= lim

ℎ→0

|10−ℎ−10|−0

−ℎ
= −1 

RHD : lim
ℎ→0

𝑓(10+ℎ)−𝑓(10)

ℎ
= lim

ℎ→0

|10+ℎ−10|−0

ℎ
= 1 

Since LHD≠ RHD, 𝑔(𝑥) = |𝑥 − 10| is not differentiable 

at  𝑥 = 10 

(ii) To check the continuity of function 𝑔(𝑥) = |𝑥 − 10| 

at  𝑥 = 10. 

LHL: lim
𝑥→10

(10 − 𝑥) = 10 − 10 = 0 

RHL: lim
𝑥→10

(𝑥 − 10) = 10 − 10 = 0 

And 𝑔(10) = 0 

Since LHL= RHL, 𝑔(𝑥) = |𝑥 − 10| is continuous at  𝑥 =

10. 

 

 

 

     2 mks 

 

 

 

 

    2 mks 
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SET 

B 

Q.NO VALUE POINTS MARK 

 1. 𝑡𝑎𝑛2𝑦 + 𝑐𝑜𝑡(𝑥𝑦) = 𝑎 

Diff w.r.t  𝑥, 

 2 𝑡𝑎𝑛𝑦. 𝑠𝑒𝑐2𝑦.
𝑑𝑦

𝑑𝑥
− 𝑥𝑐𝑜𝑠𝑒𝑐2(𝑥𝑦) (𝑥.

𝑑𝑦

𝑑𝑥
+ 𝑦) = 0 

Simplifying to get  
𝑑𝑦

𝑑𝑥
=

𝑦 𝑐𝑜𝑠𝑒𝑐2(𝑥𝑦)

2 𝑡𝑎𝑛𝑦.𝑠𝑒𝑐2𝑦−𝑥𝑐𝑜𝑠𝑒𝑐2(𝑥𝑦)
 

 

 

 

      1 mk 

      1 mk 

 2. 
𝑥 = 𝑡2,    𝑦 =

4

𝑡
 

Getting  
𝑑𝑥

𝑑𝑡
= 2𝑡   and   

𝑑𝑦

𝑑𝑡
= −

4

𝑡2 

Getting  
𝑑𝑦

𝑑𝑥
= −

2

𝑡3 

Getting 
𝑑2𝑦

𝑑𝑥2 = −
6

𝑡4 ×
𝑑𝑡

𝑑𝑥
=

3

𝑡5 

     

 

    ½ + ½  

     ½ mk 

     ½ mk 

 

 3. 
𝑓(𝑥) =

𝑙𝑜𝑔𝑥

𝑥
 

Getting   𝑓′(𝑥) =
1−log 𝑥

𝑥2  

Now,  𝑓′(1) = 1. 

 

     1 mk 

     1 mk 

 

 4. 
𝑓(𝑥) = {

𝑥2, 𝑥 ≤ 2
𝑎𝑥 + 𝑏, 𝑥 > 2

   is differentiable at  𝑥 = 2. 

Given that  𝑓 is differentiable at 𝑥 = 2 ⟹ 2(2) = 𝑎 + 0 

                                                                           (𝐿𝐻𝐷 = 𝑅𝐻𝐷) 

Solving to get   𝑎 = 4 

Since 𝑓 is differentiable, it is continuous (𝐿𝐻𝐿 = 𝑅𝐻𝐿 = 𝑓(2)) 

⟹ (2)2 = 2𝑎 + 𝑏          ∴ 𝑏 = −4  

 

 

       

     1 mk 

     ½ mk 

     1 mk 

     ½ mk 



 5.   𝑦 = 𝑙𝑜𝑔 (𝑥 + √4 + 𝑥2) 

𝑑𝑦

𝑑𝑥
=

1

𝑥 + √4 + 𝑥2
(1 +

2𝑥

2√4 + 𝑥2
) 

Simplifying to get   
𝑑𝑦

𝑑𝑥
=

1

√4+𝑥2
 

Squaring and cross multiplying to get (4 + 𝑥2) (
𝑑𝑦

𝑑𝑥
)

2

= 1 

Diff again w.r.t  𝑥 and dividing by 2 
𝑑𝑦

𝑑𝑥
 , we get  

(4 + 𝑥2)
𝑑2𝑦

𝑑𝑥2
+ 𝑥

𝑑𝑦

𝑑𝑥
= 0. 

 

 

   1 mk 

   ½ mk 

   ½ mk 

 

    ½ + ½ 

 6. 
𝑦 = 𝑥𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛−1 (

2𝑥

1 + 𝑥2
) 

Let  𝑢 = 𝑥𝑐𝑜𝑠𝑥                                              

⟹ log 𝑢 = 𝑐𝑜𝑠𝑥. 𝑙𝑜𝑔𝑥 

Diff w.r.t  𝑥  to get   
1

𝑢

𝑑𝑢

𝑑𝑥
= 𝑐𝑜𝑠𝑥.

1

𝑥
− 𝑙𝑜𝑔𝑥. 𝑠𝑖𝑛𝑥 

∴
𝑑𝑢

𝑑𝑥
= 𝑥𝑐𝑜𝑠𝑥 (

𝑐𝑜𝑠𝑥

𝑥
− 𝑠𝑖𝑛𝑥. 𝑙𝑜𝑔𝑥)    -------- (i) 

Let  𝑣 = 𝑠𝑖𝑛−1 (
2𝑥

1+𝑥2)  

Put  𝑥 = 𝑡𝑎𝑛𝜃  so that  𝑣 = 𝑠𝑖𝑛−1(cos 2𝜃) = 2𝜃 

⟹ 𝑣 = 2 tan−1 𝑥     ∴
𝑑𝑣

𝑑𝑥
=

2

1+𝑥2 ------(ii) 

Now, 
𝑑𝑦

𝑑𝑥
=  𝑥𝑐𝑜𝑠𝑥 (

𝑐𝑜𝑠𝑥

𝑥
− 𝑠𝑖𝑛𝑥. 𝑙𝑜𝑔𝑥) + 

2

1+𝑥2        

 

 

 

 

 

    2 mks 

 

 

   1 ½ mk 

    ½ mk 

 7. (i) To show 𝑔(𝑥) = |𝑥 − 5| is not differentiable at  𝑥 = 5 

LHD : lim
ℎ→0

𝑓(5−ℎ)−𝑓(5)

−ℎ
= lim

ℎ→0

|5−ℎ−5|−0

−ℎ
= −1 

RHD : lim
ℎ→0

𝑓(5+ℎ)−𝑓(5)

ℎ
= lim

ℎ→0

|5+ℎ−5|−0

ℎ
= 1 

Since LHD≠ RHD, 𝑔(𝑥) = |𝑥 − 5| is not differentiable at  

𝑥 = 5 

 

 

 

     2 mks 

 



(ii) To check the continuity of function 𝑔(𝑥) = |𝑥 − 5| at  

𝑥 = 5. 

LHL: lim
𝑥→5

(5 − 𝑥) = 5 − 5 = 0 

RHL: lim
𝑥→5

(𝑥 − 5) = 5 − 5 = 0 

And 𝑔(5) = 0 

Since LHL= RHL, 𝑔(𝑥) = |𝑥 − 5| is continuous at  𝑥 = 5. 

 

 

 

    2 mks 

 

INDIAN SCHOOL MUSCAT 

  

SET 

C 

Q.NO VALUE POINTS MARK 

 1. 
𝑥 = 2𝑡3,    𝑦 =

3

𝑡2
 

Getting  
𝑑𝑥

𝑑𝑡
= 6𝑡2   and   

𝑑𝑦

𝑑𝑡
= −

6

𝑡3 

Getting  
𝑑𝑦

𝑑𝑥
= −

1

𝑡5 

Getting 
𝑑2𝑦

𝑑𝑥2 =
5

𝑡6 ×
𝑑𝑡

𝑑𝑥
=

5

6𝑡8 

 

     

 

    ½ + ½  

     ½ mk 

     ½ mk 

 2. 𝑦 = 2[𝑙𝑜𝑔(𝑥)𝑥] ⟹ 𝑦 = 2𝑥 𝑙𝑜𝑔𝑥      ½ mk 
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⟹ log 𝑦 = 𝑥 𝑙𝑜𝑔𝑥. log 2 

Diff w.r.t  𝑥,       
1

𝑦

𝑑𝑦

𝑑𝑥
= 𝑙𝑜𝑔2(1 + 𝑙𝑜𝑔𝑥) 

∴
𝑑𝑦

𝑑𝑥
= 2[𝑙𝑜𝑔(𝑥)𝑥] 𝑙𝑜𝑔2(1 + 𝑙𝑜𝑔𝑥) 

     ½ mk 

    ½ mk 

    ½ mk 

 3. 𝑐𝑜𝑠2𝑦 + 𝑠𝑖𝑛(𝑥𝑦) = 𝑐 

Diff w.r.t  𝑥, − 2 𝑠𝑖𝑛𝑦. 𝑐𝑜𝑠𝑦.
𝑑𝑦

𝑑𝑥
+ 𝑐𝑜𝑠(𝑥𝑦) (𝑥.

𝑑𝑦

𝑑𝑥
+ 𝑦) = 0 

Simplifying to get  
𝑑𝑦

𝑑𝑥
=

−𝑦 𝑐𝑜𝑠(𝑥𝑦)

𝑥 𝑐𝑜𝑠(𝑥𝑦)−𝑠𝑖𝑛2𝑦
 

 

     1 mk 

      1 mk 

     

 

 4. 𝑦 = 𝑙𝑜𝑔 (𝑥 + √𝑥2 + 9) 

𝑑𝑦

𝑑𝑥
=

1

𝑥 + √𝑥2 + 9
(1 +

2𝑥

2√𝑥2 + 9
) 

Simplifying to get   
𝑑𝑦

𝑑𝑥
=

1

√𝑥2+9
 

Squaring and cross multiplying to get (𝑥2 + 9) (
𝑑𝑦

𝑑𝑥
)

2

= 1 

Diff again w.r.t  𝑥 and dividing by 2 
𝑑𝑦

𝑑𝑥
 , we get  

(𝑥2 + 9)
𝑑2𝑦

𝑑𝑥2
+ 𝑥

𝑑𝑦

𝑑𝑥
= 0. 

 

     

    1 mk 

   ½ mk 

   ½ mk 

 

    ½ + ½  

 5. 
𝑓(𝑥) = {

𝑞 − 𝑝𝑥2, 𝑥 < 1
2𝑥 + 1, 𝑥 ≥ 1

   is differentiable at  𝑥 = 1. 

Given that  𝑓 is differentiable at 𝑥 = 1 ⟹ −2𝑝(1) = 2 

                                                                                  (𝐿𝐻𝐷 = 𝑅𝐻𝐷) 

Solving to get      𝑝 = −1 

Since 𝑓 is differentiable, it is continuous.(𝐿𝐻𝐿 = 𝑅𝐻𝐿 = 𝑓(1)) 

⟹ 𝑞 − 𝑝 = 3          ∴ 𝑞 = 2 

 

 

      1 mk 

     ½ mk 

     1 mk 

     ½ mk 

 6.   



(i) To show 𝑔(𝑥) = |𝑥 − 20| is not differentiable at  𝑥 = 20 

LHD : lim
ℎ→0

𝑓(20−ℎ)−𝑓(20)

−ℎ
= lim

ℎ→0

|20−ℎ−20|−0

−ℎ
= −1 

RHD : lim
ℎ→0

𝑓(20+ℎ)−𝑓(20)

ℎ
= lim

ℎ→0

|20+ℎ−20|−0

ℎ
= 1 

Since LHD≠ RHD, 𝑔(𝑥) = |𝑥 − 20| is not differentiable at  

𝑥 = 20 

(ii) To check the continuity of function 𝑔(𝑥) = |𝑥 − 20| at  

𝑥 = 20. 

LHL: lim
𝑥→20

(20 − 𝑥) = 20 − 20 = 0 

RHL: lim
𝑥→20

(𝑥 − 20) = 20 − 20 = 0 

And 𝑔(20) = 0 

Since LHL= RHL, 𝑔(𝑥) = |𝑥 − 20| is continuous at  𝑥 = 20. 

 

 

 

     2 mks 

 

 

 

 

 

 

    2 mks 

 7. 
𝑦 = (𝑡𝑎𝑛𝑥)𝑥 + 𝑠𝑒𝑐−1 (

1

2𝑥2 − 1
) 

Let  𝑢 = (𝑡𝑎𝑛𝑥)𝑥                                              

⟹ log 𝑢 = 𝑥 log 𝑡𝑎𝑛𝑥 

Diff w.r.t  𝑥  to get 
1

𝑢

𝑑𝑢

𝑑𝑥
=

𝑥

𝑡𝑎𝑛𝑥
. 𝑠𝑒𝑐2𝑥 + log 𝑡𝑎𝑛𝑥 

∴
𝑑𝑢

𝑑𝑥
= (𝑡𝑎𝑛𝑥)𝑥 (

𝑥

𝑠𝑖𝑛𝑥 𝑐𝑜𝑠𝑥
+ log 𝑡𝑎𝑛𝑥)    -------- (i) 

Let  𝑣 = 𝑠𝑒𝑐−1 (
1

2𝑥2−1
) 

Put  𝑥 = 𝑐𝑜𝑠𝜃  so that  𝑣 = 𝑠𝑒𝑐−1(sec 2𝜃) = 2𝜃 

⟹ 𝑣 = 2 𝑐𝑜𝑠−1 𝑥     ∴
𝑑𝑣

𝑑𝑥
= −

2

√1−𝑥2
 ------(ii) 

Now, 
𝑑𝑦

𝑑𝑥
=  (𝑡𝑎𝑛𝑥)𝑥 (

𝑥

𝑠𝑖𝑛𝑥 𝑐𝑜𝑠𝑥
+ log 𝑡𝑎𝑛𝑥) −

2

√1−𝑥2
      

 

 

 

 

 

    2 mks 

 

 

  1 ½ mk 

 

    ½ mk 

 

 


