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Q1) 

 

a) ∫ 𝑒;3𝑥tan 𝑒;3𝑥 𝑑𝑥 =
;1

3
∫
𝑠𝑖𝑛𝑢

𝑐𝑜𝑠𝑢
𝑑𝑢 =

1

3
ln|cos(𝑒;3𝑥)| + 𝐶    

  (2) + (1) 

b)
1

3
∫ 3(𝑥 − 1)2𝑑𝑥 = 9 = 3(𝑐 − 1)2
4

1
 so 𝑐 = 1 + √3 

(as 1 − √3 is not in *1,4+) 

      (2) + (1) 

c) ∫
𝑑𝑥

𝑥√𝑥4;9
=

1

2
∫

𝑑𝑢

𝑢√𝑢2;9
=

1

6
sec;1 (

𝑥2

3
) + 𝐶 

(2) + (1) 

Q2) a) ∫
𝑑𝑥

𝑥√1;𝑥5
=

2

5
∫

𝑑𝑢

𝑢√1;𝑢2
= −

2

5
sech;1(  𝑥5/2) + 𝐶 

                           (2) + (1)  

b) ∫𝑥2𝑐𝑜𝑠ℎ𝑥𝑑𝑥 = 𝑥2𝑠𝑖𝑛ℎ𝑥 − 2∫𝑥𝑠𝑖𝑛ℎ𝑥𝑑𝑥 

                                = 𝑥2𝑠𝑖𝑛ℎ𝑥 − 2(𝑥𝑐𝑜𝑠ℎ𝑥 − 𝑠𝑖𝑛ℎ𝑥) + 𝐶 

(1.5) + (1.5) 

 

b) ∫(𝑠𝑖𝑛𝑥)5(𝑐𝑜𝑠𝑥)8𝑑𝑥 = −∫(1 − 𝑢2)2𝑢8𝑑𝑢 

                                  = −
(𝑐𝑜𝑠𝑥)13

13
+ 2

(𝑐𝑜𝑠𝑥)11

11
−

(𝑐𝑜𝑠𝑥)9

9
+ 𝐶  

 (1.5) +(1.5) 

Q3) a)  𝑦 = (𝑒𝑥 + 3𝑥)1/𝑥 

lim
𝑥→0+

𝑙𝑛𝑦 = lim
𝑥→0+

𝑒𝑥 + 3

𝑒𝑥 + 3𝑥
= 4 



So lim𝑥→0+ 𝑦 = 𝑒4 

 

(2,5) + (0,5) 

b) 

∫
6𝑥;11

(𝑥;1)2
𝑑𝑥 = ∫

6

𝑥;1
−

5

(𝑥;1)2
𝑑𝑥       

                      = 6 ln|𝑥 − 1| +
5

𝑥;1
+ 𝐶 

(1) +(1) 

c)  ∫
𝑑𝑥

√7;𝑥2:6𝑥
= ∫

𝑑𝑥

√16;(𝑥;3)2
= sin;1 (

𝑥;3

4
) + 𝐶 

(1) +(1) 

 Q4 

a) ∫
𝑐𝑜𝑠𝑥𝑑𝑥

√1;𝑠𝑖𝑛𝑥
= ∫

𝑑𝑢

√1;𝑢
= [−2√1 − 𝑢]0

𝑠𝑖𝑛𝑐𝑠𝑖𝑛𝑐

0

𝑐

0
 (2) 

                                → 2𝑎𝑠𝑐 → 𝜋/2      

So the integral converges with a value of 2       (1) 

b)  Graph (1) 

Intersections at 𝑥 = 0𝑎𝑛𝑑𝑥 = −2       (0,5)  

𝐴 = ∫ 4 − 𝑥2 − (2𝑥 + 4)𝑑𝑥 =
4

3

0

;2
      (1.5) 

c) 𝑉 = 4𝜋 ∫ 𝑥𝑠𝑖𝑛ℎ𝑥𝑑𝑥 = 4𝜋[𝑥𝑐𝑜𝑠ℎ𝑥 − 𝑠𝑖𝑛ℎ𝑥]0
11

0
  

= 4𝜋(𝑒;1)    (2) +(1) 

Q5 

a)  𝐿 = ∫ √𝑥′(𝑡)2 + 𝑦′(𝑡)2𝑑𝑡 = ∫ √2𝑒𝑡𝑑𝑡
𝜋/2

0

𝜋/2

0
  



                                                       = √2(𝑒
𝜋

2 − 1) 

(2.5) +(0.5) 

 

b)  Graph (1) 

Intersections points 

2 − 2𝑐𝑜𝑠𝜃 = 2𝑐𝑜𝑠𝜃 

𝜃 =
𝜋

3
𝑜𝑟𝜃 =

4𝜋

3
   (0.5) 

𝐴 = ∫ (2 − 2𝑐𝑜𝑠𝜃)2 − (2𝑐𝑜𝑠𝜃)2𝑑𝜃
𝜋

𝜋/3

 

                = [4𝜃 − 8𝑠𝑖𝑛𝜃]𝜋/3
𝜋 = 8(

𝜋

3
+

√3

2
)     (1.5) 

 

 


