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SET  A/B/C 

MARKING SCHEME 

SET 

A  

QN.NO VALUE POINTS MARKS 

SPLIT UP 

 1. (c) (2, 4)                               (1) 

 2. (a)  −2𝑐𝑜𝑠 √𝑥 + 𝐶      (1) 

 3. (b) -3      (1) 

 4. (c) 8       (1) 

 5. (a) 0       (1) 

 6. (b) 𝑠𝑖𝑛𝑥 − 𝑐𝑜𝑠𝑥 + 𝐶        (1) 

 7. (a) 𝐼       (1) 

 8. (d) 1        (1) 

 9. (c) 
1

2√𝜋
 𝑢𝑛𝑖𝑡𝑠       (1) 

 10. (a) −
1

3
 𝑐𝑜𝑠𝑥3 + 𝐶      (1) 

 11. Local minima       (1) 

 12. 𝑥8

8
+ 𝐶 

     (1) 

 13.      1       (1) 

 14. Skew-symmetric      (1) 

 15. False       (1) 

 16. True        (1) 

 17. False       (1) 
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 18. True      (1) 

 19. Any relevant answer      (1) 

 20. −
𝜋

3
      (1) 

 21. (i) As (2, 4) ∈ 𝑅 but (4, 2) ∉ 𝑅 ⇒ 𝑅 is not symmetric. 

(ii) Let (𝑎, 𝑏) and (𝑏, 𝑐) ∈ 𝑅  

      ⇒ 𝑏 = 𝑘𝑎   and 𝑐 = 𝑝𝑏 

Now , 𝑐 = 𝑝𝑏 = 𝑝(𝑘𝑎) ⇒ (𝑎, 𝑐) ∈ 𝑅 ∴ 𝑅  is transitive. 

                                  (OR) 

Reflexive: Let 𝑎 =
1

2
 , so 

1

2
≮ (

1

2
)

2

   ∴ not reflexive. 

Symmetric: Let 𝑎 = −1, 𝑏 = 2, so (−1) < (2)2  but 2 ≮ (−1)2 

                   ∴ not symmetric. 

Transitive: Let 𝑎 = 6, 𝑏 = 3, 𝑐 = 2 

So, 6 < (3)2, 3 < (2)2 but 6 ≮ (2)2  ∴ not transitive. 

   1 mk 

   1 mk 

 

   ½ mk 

    ½ mk 

    1 mk 

 22. 
 𝑓(𝑥) = tan−1 (

1+𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥
) =  tan−1 (

2𝑐𝑜𝑠2𝑥

2

2 𝑠𝑖𝑛
𝑥

2
𝑐𝑜𝑠

𝑥

2

) 

                                        = tan−1 (𝑐𝑜𝑡
𝑥

2
) = tan−1 [𝑡𝑎𝑛 (

𝜋

2
−

𝑥

2
)] 

                               𝑓(𝑥) =
𝜋

2
−

𝑥

2
        

                ∴ 𝑓′(𝑥) = −
1

2
 

                                           (OR) 

Let  𝑢 = 𝑥𝑙𝑜𝑔𝑥   and  𝑣 = 𝑙𝑜𝑔𝑥 

  Now, 𝑙𝑜𝑔𝑢 = (𝑙𝑜𝑔𝑥)2 

 Getting 
𝑑𝑢

𝑑𝑥
=

2 𝑙𝑜𝑔𝑥

𝑥
 . 𝑥𝑙𝑜𝑔𝑥 

   And  
𝑑𝑣

𝑑𝑥
=

1

𝑥
 

  ∴
𝑑𝑢

𝑑𝑣
= 2 𝑙𝑜𝑔𝑥. 𝑥𝑙𝑜𝑔𝑥 

   ½  mk 

 

   ½ mk 

   

   ½ mk 

 

   ½ mk 

 

 

    1 mk 

    ½ mk  

 

    ½ mk 

 23. ∫
1

(1−𝑥)(2−𝑥)
𝑑𝑥 = ∫

1

(1−𝑡)(2−𝑡)
𝑑𝑡                        

 Simplifying to get:   ∫
1

1−𝑡
𝑑𝑡 − ∫

1

2−𝑡
𝑑𝑡 

    Final answer : 𝑙𝑜𝑔 |
2−𝑥

1−𝑥
| + 𝐶 

                            (OR) 

∫
(2𝑥−5)𝑒2𝑥

(2𝑥−3)3
𝑑𝑥 =

1

2
∫

(𝑡−5)

(𝑡−3)3
𝑒𝑡 𝑑𝑡      =

1

2
∫

(𝑡−3−2)

(𝑡−3)3
𝑒𝑡 𝑑𝑡       taking  2𝑥 = 𝑡         

                        =
1

2
∫ [

1

(𝑡−3)2 −
2

(𝑡−3)3] 𝑒𝑡𝑑𝑡 

                         = 
1

2

1

(𝑡−3)2 𝑒𝑡 + 𝐶    = 
1

2

1

(2𝑥−3)2 𝑒2𝑥 + 𝐶    

    ½ mk 

 

   1 mk 

 

    ½ mk 

 

 

    ½  mk 

 

    ½ mk 

   ½ + ½ mk 

 24. For one-one: 

Let 𝑓(𝑥1) = 𝑓(𝑥2), then   
4𝑥1+3

6𝑥1−4
=  

4𝑥2+3

6𝑥2−4
 

  Getting (4𝑥1 + 3)(6𝑥2 − 4) = (4𝑥2 + 3)(6𝑥1 − 4) 

 Simplifying to get  −16𝑥1 + 18𝑥2 = 18𝑥1 − 16𝑥2 

  Solving to get  𝑥1 = 𝑥2   or  𝑓 is one-one. 

 

  ½ mk 

  ½ mk 

 

   ½ mk 

   ½ mk 

 25. 
∫ 𝑠𝑒𝑐4𝑥 𝑡𝑎𝑛𝑥 𝑑𝑥 =   ∫ 𝑠𝑒𝑐3𝑥. (𝑠𝑒𝑐𝑥 𝑡𝑎𝑛𝑥)𝑑𝑥  

   ½ mk 
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                               =
𝑠𝑒𝑐4𝑥

4
+ 𝐶      (Taking 𝑠𝑒𝑐𝑥 = 𝑡) 

                           Or  getting 
𝑡𝑎𝑛4𝑥

4
+

𝑡𝑎𝑛2𝑥

2
+ 𝐶  (by taking 𝑡𝑎𝑛𝑥 = 𝑡) 

 

   1 ½ mk 

 26. 𝐴 = [
3 1
7 5

] ⇒ 𝐴2 = [
16 8
56 32

] 

𝐴2 − 𝑥𝐼 − 𝑦𝐴 = 𝑂 ⇒ [
16 8
56 32

] − [
𝑥 0
0 𝑥

] − [
3𝑦 𝑦
7𝑦 5𝑦

] = 𝑂  

Solving to get  𝑦 = 8   and 𝑥 = −8. 

𝐴2 − 𝑥𝐼 − 𝑦𝐴 = 𝑂 ⇒ 𝐴(𝐴𝐴−1) + 8𝐼𝐴−1 − 8𝐴𝐴−1 = 0             

                                ⇒ 𝐴𝐼 + 8𝐴−1 − 8𝐼 = 0 

∴  𝐴−1 =
8𝐼 − 𝐴

8
=

1

8
[

5 −1
−7 3

] 

                                                      (OR) 

[1 𝑥 1] [
1 3 2
2 5 1

15 3 2
] [

1
2
𝑥

] = 𝑂 

Simplifying to get [1 + 2𝑥 + 15 3 + 5𝑥 + 3 2 + 𝑥 + 2] [
1
2
𝑥

] = 𝑂 

Solving we get, 𝑥2 + 16𝑥 + 28 = 0 ⇒ 𝑥 = −2, −14. 

 

 

     ½ mk 

 

 ½ + ½ mks 

 

      1 mk 

 

     ½ mk 

       

 

 

 

    1 ½ mk 

 

    1 ½ mk 

 27. 
∫ 𝑥2  tan−1 𝑥  𝑑𝑥 =  tan−1 𝑥 .

𝑥3

3
− ∫ [

1

1 + 𝑥2
.
𝑥3

3
] 𝑑𝑥 

                              =  tan−1 𝑥 .
𝑥3

3
−

1

3
∫ [𝑥 −

𝑥

1+𝑥2]  𝑑𝑥 

                           =
𝑥3

3
 tan−1 𝑥 −

1

3
(

𝑥2

2
) +

1

3
×

1

2
 𝑙𝑜𝑔(1 + 𝑥2) + 𝐶  

                            =
𝑥3

3
 tan−1 𝑥 −

𝑥2

6
+

1

6
 𝑙𝑜𝑔(1 + 𝑥2) + 𝐶1 

                             =
𝑥3

3
 tan−1 𝑥 +

1

6
 𝑙𝑜𝑔(1 + 𝑥2) + 𝐶,    where 𝐶 = 𝐶1 −

𝑥2

6
 

                            

      1 mk 

 

 

     1 mk 

 

     ½ mk 

 

     ½ mk 

 28. 𝑑𝑉

𝑑𝑡
= 8 𝑐𝑚3 𝑠⁄ ,

dS

dt
=?  ,   𝑥 = 12 𝑐𝑚 

𝑉 = 𝑥3      ⇒
𝑑𝑉

𝑑𝑡
= 3𝑥2 𝑑𝑥

𝑑𝑡
    ⇒    

𝑑𝑥

𝑑𝑡
=

8

3𝑥2 

𝐴 = 6𝑥2   ⇒  
𝑑𝐴

𝑑𝑡
= 12𝑥

𝑑𝑥

𝑑𝑡
       ⇒ 

𝑑𝐴

𝑑𝑡
=

8

3
𝑐𝑚2 𝑠⁄  

      ½ mk 

 

      1 mk 

 

 (1+ ½) mk 

 

 29. Let 𝑃(𝑥, 𝑦) lie on the line joining 𝐴(1, 3) and 𝐵(0, 0) such that 𝑃, 𝐴, 𝐵 are 

collinear. 

⇒ 𝑎𝑟(∆𝑃𝐴𝐵) = 0      ⇒
1

2
|
𝑥 𝑦 1
1 3 1
0 0 1

| = 0        ⇒ 𝑦 = 3𝑥 

Now 𝑎𝑟(∆𝐴𝐵𝐷) = 
1

2
|
1 3 1
0 0 1
𝑘 0 1

| = 3   ⇒ 𝑘 = ±2. 

      ½ mk 

 

 

     1 mk 

 

  (1+ ½) mk 

 30. 
tan−1 [2 sin (2 cos−1 (−

√3

2
)) + 2√3] 

= tan−1 [2 𝑠𝑖𝑛 (2 × (𝜋 −
𝜋

6
)) + 2√3] 

= tan−1 [2 sin (
5𝜋

3
) + 2√3] 

 

 

     ½ mk 

 

      1 mk 
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= tan−1 [−2 ×
√3

2
+ 2√3] =  tan−1[√3] =

𝜋

3
  

 

                                     (OR) 

tan−1 (tan
5𝜋

6
) + cos−1 (cos

13𝜋

3
) − cot−1(−√3) 

=  tan−1 [𝑡𝑎𝑛 (𝜋 −
𝜋

6
)] + cos−1 [𝑐𝑜𝑠 (4𝜋 +

𝜋

3
)] − cot−1(−√3) 

=  tan−1 [−𝑡𝑎𝑛 (
𝜋

6
)] + cos−1 [𝑐𝑜𝑠 (

𝜋

3
)] − (𝜋 − cot−1 √3) 

=  tan−1 (−
1

√3
) + cos−1 (

1

2
) − (𝜋 −

𝜋

6
) = −

𝜋

6
+

𝜋

3
−

5𝜋

6
= −

2𝜋

3
 

(1+ ½ ) mk 

 

 

 

 

     1 mk 

 

     1 mk 

 

 (½ + ½)mk 

 31. 𝑦 = (sin−1 𝑥)2 
𝑑𝑦

𝑑𝑥
= 2 sin−1 𝑥.

1

√1 − 𝑥2
 

⇒ √1 − 𝑥2.
𝑑𝑦

𝑑𝑥
= 2 sin−1 𝑥 

⇒ √1 − 𝑥2.
𝑑2𝑦

𝑑𝑥2
+

𝑑𝑦

𝑑𝑥
.

1

2√1 − 𝑥2
. (−2𝑥) =

2

√1 − 𝑥2
 

Simplifying to get (1 − 𝑥2)
𝑑2𝑦

𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
− 2 = 0 

 

     1 mk 

 

 

 

      1 mk 

 

 

      1 mk 

 32. 𝑓(𝑥) = 𝑠𝑖𝑛2𝑥 − cos 𝑥 

𝑓′(𝑥) = 2 𝑠𝑖𝑛𝑥 𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥 

Solving 𝑓′(𝑥) = 0 for critical points, we get 𝑥 = 0, 𝑥 = −
1

2
 

⇒ 𝑥 = 0 or 𝑥 =
2𝜋

3
  

Now, 𝑓(0) = −1, 𝑓 (
2𝜋

3
) =

5

4
 , 𝑓(𝜋) = 1 

∴ Absolute max value = 
5

4
  and Absolute min value = -1 

                                               (OR) 

𝑓(𝑥) = 𝑥4 − 2𝑥2 

𝑓′(𝑥) = 4𝑥3 − 4𝑥 

𝑓′(𝑥) = 0 ⇒ 𝑥 = −1, 0, 1 

Solving to get ; 𝑓(𝑥) is ↑ for (−1, 0) ∪ (1, ∞) & ↓ for (−∞, −1) ∪ (0, 1). 

 

     ½ mk 

    ½ mk 

     ½ mk 

 

    1 mk 

 

    ½ mk 

 

 

    ½ mk 

    ½ mk 

    2 mks 

 33. 
∫

𝑥 + 2

√(𝑥 − 2)(𝑥 − 3)
 𝑑𝑥 = ∫

𝑥 + 2

√𝑥2 − 5𝑥 + 6
 𝑑𝑥 

   Let       𝑥 + 2 = 𝐴(2𝑥 − 5) + 𝐵  

 Solving to get 𝐴 =
1

2
  and 𝐵 =

9

2
 

∴ ∫
𝑥 + 2

√(𝑥 − 2)(𝑥 − 3)
 𝑑𝑥 =

1

2
∫

2𝑥 − 5

√𝑥2 − 5𝑥 + 6
 𝑑𝑥 +

9

2
∫

1

√𝑥2 − 5𝑥 + 6
 𝑑𝑥 

                                           =
1

2
∫

1

√𝑡
 𝑑𝑡 + 

9

2
∫

1

√(𝑥−
5

2
)

2
−(

1

2
)

2
𝑑𝑥 

 Simplifying to get  √𝑥2 − 5𝑥 + 6 + 
9

2
 𝑙𝑜𝑔 |(𝑥 −

5

2
) + √𝑥2 − 5𝑥 + 6| + 𝐶 

                                          

 

 

     ½ mk 

 

    ½  mk 

 

 

 

    ½  mk 

 

     1 mk 

 

    ½ mk 

 34. (i) (a) 2𝑥 − 7 

(ii) (c) 1 

(iii) (b) Function is not differentiable 
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(iv) (d) No points of discontinuity 

(v) (d) No, because it is not a continuous function. {
1

𝑚𝑘
𝑒𝑎𝑐ℎ

 

 35. 
(i)  [

20 17 3
14 20 4
17 18 3

] [
𝑥
𝑦
𝑧

] = [
₹1450
₹1800
₹1650

]       

(ii) 𝑃 =
1

2
(𝐴 + 𝐴′) =

1

2
[
40 31 20
31 40 22
20 22 6

] 

       

     2 mks 

 

 

     2 mks 

 36. 
𝐴 = [

3 1 2
3 2 −3
2 0 −1

]       ∴ |𝐴| = 3(−2 + 0) − 1(−3 + 6) + 2(0 − 4) = −17 

∴ 𝐴−1 exists.    

Co-factor matrix → [
−2 −3 −4
1 −7 2

−7 15 3
]   and  𝐴𝑑𝑗 𝐴 → [

−2 1 −7
−3 −7 15
−4 2 3

] 

∴  𝐴−1 =
1

|𝐴|
(𝐴𝑑𝑗 𝐴) = −

1

17
 [

−2 1 −7
−3 −7 15
−4 2 3

]    

 Matrix equations : [
3 3 2
1 2 0
2 −3 −1

] [
𝑥
𝑦
𝑧

] = [
1
4
5

]     It is of the form 𝐴𝑇𝑋 = 𝐵 

⇒ 𝑋 = (𝐴−1)𝑇𝐵 = −
1

17
 [

−2 −3 −4
1 −7 2

−7 15 3
] [

1
4
5

] 

Solving to get 𝑥 = 2, 𝑦 = 1, 𝑧 = −4 

                                                       (OR) 

𝐴𝐵 = [
1 −1 0
2 3 4
0 1 2

] [
2 2 −4

−4 2 −4
2 −1 5

] = [
6 0 0
0 6 0
0 0 6

] 

⇒ 𝐴𝐵 = 6𝐼       ⇒   𝐴 (
1

6
𝐵) = 𝐼            ⇒   𝐴−1 =

1

6
𝐵 

 Matrix equations : [
1 −1 0
2 3 4
0 1 2

] [
𝑥
𝑦
𝑧

] = [
3

17
7

]     It is of the form 𝐴𝑋 = 𝐶 

 ⇒ 𝑋 = 𝐴−1𝐶 = (
1

6
𝐵) 𝐶 =

1

6
[

2 2 −4
−4 2 −4
2 −1 5

] [
3

17
7

] 

∴ Solving to get  𝑥 = 2, 𝑦 = −1, 𝑧 = 4 

 

     1 mk 

 

 

     2 mks 

 

 

    ½ mk 

 

 

     ½ mk 

 

    1 mk 

 

     1mk 

 

 

     1 mk 

 

 

      1 mk 

 

      1 mk 

 

     1 mk 

 

   (1 + 1)mk 

  

 37. Reflexive: Let (𝑎, 𝑏) ∈ 𝐴 × 𝐴 
(𝑎, 𝑏)𝑅(𝑎, 𝑏) ⇒ 𝑎 + 𝑏 = 𝑏 + 𝑎.    Hence reflexive. 

Symmetric: Let (𝑎, 𝑏), (𝑐, 𝑑) ∈ 𝐴 × 𝐴 

(𝑎, 𝑏)𝑅(𝑐, 𝑑) ⇒ 𝑎 + 𝑑 = 𝑏 + 𝑐 

                      ⇒ 𝑐 + 𝑏 = 𝑑 + 𝑎 ⇒  (𝑐, 𝑑)𝑅(𝑎, 𝑏)    Hence symmetric.  

Transitive:   Let (𝑎, 𝑏), (𝑐, 𝑑), (𝑒, 𝑓) ∈ 𝐴 × 𝐴       
(𝑎, 𝑏)𝑅(𝑐, 𝑑) and (𝑐, 𝑑)𝑅(𝑒, 𝑓) ⇒ 𝑎 + 𝑑 = 𝑏 + 𝑐 and 𝑐 + 𝑓 = 𝑑 + 𝑒 

⇒ 𝑎 + 𝑑 + 𝑐 + 𝑓 = 𝑏 + 𝑐 + 𝑑 + 𝑒 
                                 ⇒ 𝑎 + 𝑓 = 𝑏 + 𝑒 ⇒ (𝑎, 𝑏)𝑅(𝑒, 𝑓) 

 Equivalence class [(2, 5)] = {(1,4), (2,5), (3,6), (4,7), (5,8), (6,9)} 

     

      1 mk 

 

 

     2 mks 

 

 

    2 mks 

 

   1 mk 

 

 38.  Let  2𝑥 be the length and 𝑦 be the breadth of the rectangle.     ½ mk 
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∴ 𝑥2 + 𝑦2 = 𝑟2    ------(i)  

Area of the rectangle, 

𝐴 = 2𝑥. 𝑦 ⇒ 𝐴2 = (2𝑥)2𝑦2 -----(ii) 

Let 𝐵 = 𝐴2 = 4𝑥2𝑦2 

𝐵 = 4𝑥2(𝑟2 − 𝑥2)   ⇒
𝑑𝐵

𝑑𝑥
= 4(2𝑥𝑟2 − 4𝑥3) 

𝑑𝐵

𝑑𝑥
= 0 ⇒ 4(2𝑥𝑟2 − 4𝑥3) = 0  ⇒ 𝑥 = 0, 𝑥 =  

𝑟

√2
 

Now   
𝑑2𝐵

𝑑𝑥2 = 2𝑟2 − 12𝑥2 = 2(2𝑥2) − 12𝑥2 < 0 

⇒ Area is max, when 𝑥 =  
𝑟

√2
 

∴ Dimensions of the rectangle = 
𝑟

√2
 ,

𝑟

√2
  and Area = 2𝑥𝑦 = 𝑟2 

                                 (OR) 

Let  𝑥 be the diameter of base and ℎ be height of the cylinder. 
 

∴ 𝑥2 + ℎ2 = (2𝑅)2  

Volume of cylinder, 𝑉 = 𝜋 (
𝑥

2
)

2

ℎ =
𝜋

4
ℎ(4𝑅2 − ℎ2) ⇒

𝑑𝑉

𝑑ℎ
=

𝜋

4
(4𝑅2 − 3ℎ2) 

𝑑𝑉

𝑑ℎ
= 0 ⇒ 4𝑅2 − 3ℎ2 = 0 ⇒ ℎ =

2𝑅

√3
 

Now   
𝑑2𝑉

𝑑ℎ2 =
𝜋

4
(−6ℎ) < 0 

⇒ Volume is max, when ℎ =  
2𝑅

√3
 

Also, max volume = 𝜋 (
𝑥

2
)

2

(
2𝑅

√3
) =  

4𝜋𝑅3

3√3
 𝑐𝑢. 𝑢𝑛𝑖𝑡𝑠 

 

 Fig:  ½ mk 

 

 

 

   ½ mk 

 

 

   1 ½  mk 

 

   1 ½ mk 

 

   ½ mk 

 

   1 mk 

 

 

 

 

  ½ mk 

 

 

 

 

 Fig:  ½ mk 

 

 

   ½ mk 

 

   1 ½  mk 

 

   1 ½ mk 

 

   ½ mk 

 

   1 mk 

 

  SET – B  ( Different questions)  

 1. (c) 8  

 2. (c) √3  

 3. (b) 
1

3
 𝑠𝑖𝑛𝑥3 + 𝐶  

 6. (a) 
1

2𝜋
  

 9. (c) 𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥 + 𝐶  
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 19. −
𝜋

4
  

 21. 
∫

𝑑𝑥

√5 − 4𝑥 − 2𝑥2
=

1

√2
∫

𝑑𝑥

√7
2 − (𝑥 + 1)2

=
1

√2
sin−1 √2(𝑥 + 1)

√7
+ 𝐶 

   1 +1 

 24. 
𝑓(𝑥) = tan−1 (

𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥
) =  tan−1 (

1 − 𝑡𝑎𝑛𝑥

1 + 𝑡𝑎𝑛𝑥
) 

                                        = tan−1 [𝑡𝑎𝑛 (
𝜋

4
− 𝑥)] 

                               𝑓(𝑥) =
𝜋

4
− 𝑥        

                ∴ 𝑓′(𝑥) = −1 

                                           (OR) 

Let  𝑢 = 𝑠𝑖𝑛2𝑥   and  𝑣 = 𝑒𝑐𝑜𝑠𝑥 

 Getting 
𝑑𝑢

𝑑𝑥
= 2 𝑠𝑖𝑛𝑥 𝑐𝑜𝑠𝑥 

   And  
𝑑𝑣

𝑑𝑥
= −𝑠𝑖𝑛𝑥. 𝑒𝑐𝑜𝑠𝑥 

  ∴
𝑑𝑢

𝑑𝑣
= −2 𝑐𝑜𝑠𝑥. 𝑒−𝑐𝑜𝑠𝑥 

   ½  mk 

 

   ½ mk 

   

   ½ mk 

 

   ½ mk 

 

   ½  mk 

    ½ mk  

 

   ½+ ½  mk 

 25. ∫
1

(1+𝑥)(2+𝑥)
𝑑𝑥                        

 Simplifying to get:   ∫
1

1+𝑥
𝑑𝑥 − ∫

1

2+𝑥
𝑑𝑥 

    Final answer : 𝑙𝑜𝑔 |
1+𝑥

2+𝑥
| + 𝐶 

                            (OR) 

∫
(𝑥−3)𝑒2𝑥

(𝑥−1)3 𝑑𝑥 =  ∫
(𝑥−1−2)

(𝑥−1)3 𝑒𝑥 𝑑𝑥               

                        = ∫ [
1

(𝑥−1)2 −
2

(𝑥−1)3] 𝑒𝑥𝑑𝑥 

                         = 
1

(𝑥−1)2 𝑒𝑥 + 𝐶      

     

 

   1½ mk 

 

    ½ mk 

 

    ½  mk 

 

    ½ mk 

   ½ + ½ mk 

 28. 
∫

6𝑥 + 7

√(𝑥 − 5)(𝑥 − 4)
 𝑑𝑥 = ∫

6𝑥 + 7

√𝑥2 − 9𝑥 + 20
 𝑑𝑥 

 

   Let       6𝑥 + 7 = 𝐴(2𝑥 − 9) + 𝐵  

 Solving to get 𝐴 = 3  and 𝐵 = 34 

∴ ∫
6𝑥 + 7

√(𝑥 − 5)(𝑥 − 4)
 𝑑𝑥

= 3 ∫
2𝑥 − 9

√𝑥2 − 9𝑥 + 20
 𝑑𝑥 + 34 ∫

1

√𝑥2 − 9𝑥 + 20
 𝑑𝑥 

                                           = 3 ∫
1

√𝑡
 𝑑𝑡 + 34 ∫

1

√(𝑥−
9

2
)

2
−(

1

2
)

2
𝑑𝑥 

 Simplify to get  6√𝑥2 − 9𝑥 + 20 + 34 𝑙𝑜𝑔 |(𝑥 −
9

2
) + √𝑥2 − 9𝑥 + 20| + 𝐶 

 

 

 

 

    ½ mk 

 

    ½  mk 

 

 

 

    ½  mk 

 

     1 mk 

 

    ½ mk 

 33. 𝑑𝑟

𝑑𝑡
= −3 𝑐𝑚 𝑚𝑖𝑛,⁄   

𝑑ℎ

𝑑𝑡
= 2 𝑐𝑚 𝑚𝑖𝑛  ⁄ ,  𝑟 = 7 𝑐𝑚 , ℎ = 2 𝑐𝑚 

𝑉 = 𝜋𝑟2ℎ      ⇒ 
𝑑𝑉

𝑑𝑡
= 𝜋 [𝑟2.

𝑑ℎ

𝑑𝑡
+ 2ℎ𝑟.

𝑑𝑟

𝑑𝑡
] 

Solving to get  
𝑑𝑉

𝑑𝑡
= 𝜋[2𝑟2 − 6𝑟ℎ ] = 44 𝑐𝑚3 𝑚𝑖𝑛⁄  

    ½ mk 

  

   1 ½ mk 

   1 mk 

 37. Same as Q 36 of Set A 

𝑥 = 0, 𝑦 = −5, 𝑧 = −3          (OR) 𝑥 = 3, 𝑦 = −2, 𝑧 = −1 
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  SET – C  ( Different questions)  

 1. (a) −
1

4
 𝑐𝑜𝑠𝑥4 + 𝐶  

 2. (b) 
1

8𝜋
 units  

 3. (d) 1  

 7. (c) 7  

 9. (a) −𝑐𝑜𝑠(𝑙𝑜𝑔𝑥) + 𝐶  

 13. 𝑥7

7
+ 𝐶 

 

 30. 
∫ 𝑥2  cos−1 𝑥  𝑑𝑥 =  cos−1 𝑥 .

𝑥3

3
− ∫ [

−1

√1 − 𝑥2
.
𝑥3

3
] 𝑑𝑥 

                              =  cos−1 𝑥 .
𝑥3

3
+

1

3
∫ [

𝑥2

√1−𝑥2
. 𝑥 ]  𝑑𝑥 

                           =
𝑥3

3
 cos−1 𝑥 −

1

3
×

1

2
∫

1−𝑡

√𝑡
 𝑑𝑡  

                            =
𝑥3

3
 cos−1 𝑥 −

1

6
[∫ 𝑡−1 2⁄ 𝑑𝑡 − ∫ 𝑡1 2⁄ 𝑑𝑡]  

                             =
𝑥3

3
 cos−1 𝑥 −

1

3
 (√1 − 𝑥2) +

1

9
(1 − 𝑥2)3 2⁄ + 𝐶 

                            

      1 mk 

 

 

     1 mk 

 

     ½ mk 

 

     ½ mk 

 


