
Grading schemeAP22 

Q1) 

a) lim
𝑥→0

𝑥−𝑠𝑖𝑛𝑥

𝑥3
= lim

𝑥→0

1−cos𝑥

3𝑥2
= lim

𝑥→0

𝑠𝑖𝑛𝑥

6𝑥
=

1

6
 (1)+(1)+(1) 

 

b) ∫ 𝑒−𝑥𝑐𝑜𝑠4𝑥𝑑𝑥 =
1

4
𝑒−𝑥𝑠𝑖𝑛4𝑥 +

1

4
∫ 𝑒−𝑥𝑠𝑖𝑛4𝑥𝑑𝑥    

  =
1

4
𝑒−𝑥𝑠𝑖𝑛4𝑥 +

1

4
(
−𝑒−𝑥𝑐𝑜𝑠𝑥

4
−

1

4
∫ 𝑒−𝑥𝑐𝑜𝑠4𝑥𝑑𝑥) 

Thus∫ 𝑒−𝑥𝑐𝑜𝑠4𝑥𝑑𝑥 =
1

17
𝑒−𝑥(4𝑠𝑖𝑛4𝑥 − 𝑐𝑜𝑠4𝑥) + 𝐶 

(2)+(1) 

c)∫(𝑡𝑎𝑛𝑥)5(𝑠𝑒𝑐𝑥)5𝑑𝑥 = ∫(𝑢2 − 1)2𝑢4𝑑𝑢 

 =
(𝑠𝑒𝑐𝑥)9

9
− 2

(𝑠𝑒𝑐𝑥)7

7
+

(𝑠𝑒𝑐𝑥)5

5
+ 𝐶     (2)+(1) 

Q2) a) ∫ 𝑠𝑖𝑛4𝑥. 𝑠𝑖𝑛2𝑥𝑑𝑥 =
1

2
∫(𝑐𝑜𝑠2𝑥 − 𝑐𝑜𝑠6𝑥)𝑑𝑥   

                           =
1

4
𝑠𝑖𝑛2𝑥 −

1

12
𝑠𝑖𝑛6𝑥 + 𝐶  (1)+(1) 

b)∫
𝑑𝑥

𝑥2√1+𝑥2
= ∫

𝑠𝑒𝑐𝜃.𝑑𝜃

(𝑡𝑎𝑛𝜃)2
= ∫

𝑐𝑜𝑠𝜃.𝑑𝜃

(𝑠𝑖𝑛𝜃)2
=

−1

𝑠𝑖𝑛𝜃
+ 𝑐 

= −
√1+𝑥2

𝑥
+ 𝐶      (2.5)+(0.5) 

 

c) 
2𝑥2+3𝑥+4

(𝑥+2)2(𝑥−1)
=

1

𝑥−1
+

1

𝑥+2
−

2

(𝑥+2)2
 

 ∫
2𝑥2+3𝑥+4

(𝑥+2)2(𝑥−1)
𝑑𝑥 = ln|𝑥 − 1| + ln|𝑥 + 2| +

2

𝑥+2
+ 𝐶  

 (1.5) +(1.5) 

Q3) a)  ∫
𝑑𝑥

5+5𝑐𝑜𝑠𝑥+4𝑠𝑖𝑛𝑥
 



= ∫
𝑑𝑢

5 + 4𝑢
=
1

4
ln|5 + 4tan(

𝑥

2
) | + 𝐶 

(2)+(1) 

b)  ∫
𝑑𝑥

√𝑥2−4𝑥+5
= ∫

𝑑𝑢

√𝑢2+1
= sinh−1(𝑥 − 2) + 𝐶       

(1) +(1) 

c)  ∫
𝑥2𝑑𝑥

(1+𝑥3)2
=

1

3
∫

𝑑𝑢

(1+𝑢)2
= −

1

3
(

1

1+𝐶3
− 1)

𝐶3

0

𝐶

0
  (2) 

and  −
1

3
(

1

1+𝐶3
− 1) →

1

3
𝑎𝑠𝐶 → ∞ 

So the integral converges and its value is 1/3. 

 (1) 


