
106Midterm (Sem2/42) 

Question1  

a) P={0,1,2,3,4} 

𝑆4 =
4 − 0

3.4
{√8 + 12 + 8 + 4√35 + √72}   (𝟏, 𝟓) 

      = 18.326  (𝟎. 𝟓) 

b) ∫
𝑒𝑥𝑙𝑛 (𝑒𝑥+1)𝑑𝑥

𝑒𝑥+1
= ∫ 𝑢𝑑𝑢     𝑢 = 𝑙𝑛 (1 + 𝑒𝑥)  (𝟐)   

                               =
1

2
(𝑙𝑛(1 + 𝑒𝑥))2 + 𝐶  (𝟏) 

c) 𝑦 = (1 + 𝑥2)2𝑥+1    

𝑦′

𝑦
= 2 ln(1 + 𝑥2) +

2𝑥(2𝑥 + 1)

1 + 𝑥2
  (𝟏, 𝟓) 

𝑦′ =(2 ln(1 + 𝑥2) +
2𝑥(2𝑥+1)

1+𝑥2 ) 𝑦   (𝟎, 𝟓) 

Question2 

a) ∫
2𝑥𝑑𝑥

√4−4𝑥  =
1

𝑙𝑛2
∫

𝑑𝑢

√22−𝑢2
  𝑢 = 2𝑥    (𝟐) 

                     =
1

𝑙𝑛2
sin−1 (

2𝑥

2
) + 𝐶    (𝟏) 

b)   ∫
𝑥4𝑑𝑥

√𝑥10−1
=

1

5
∫

𝑑𝑢

√𝑢2−1
   𝑢 = 𝑥5  (𝟏) 

                        =
1

5
cosh−1(𝑥5) + 𝐶  (𝟏) 

c)  ∫
𝑑𝑥

𝑥√1−𝑥6
=

1

3
∫

𝑑𝑢

𝑢√1−𝑢2
    𝑢 = 𝑥3   (𝟐) 

                    =
−1

3
sech−1(𝑥3) + 𝐶    (𝟏) 



Question3 

a) lim
𝑥→∞

ln (1+3𝑥)

𝑥
= lim

𝑥→∞

3

1+3𝑥
= 0  (𝟐)   

𝑠𝑜 lim
𝑥→∞

(1 + 3𝑥)
1

𝑥 = 1  (𝟏) 

b)     ∫ 𝑒𝑥 𝑠𝑖𝑛4𝑥𝑑𝑥 = 𝑒𝑥𝑠𝑖𝑛4𝑥 − 4 ∫ 𝑒𝑥𝑐𝑜𝑠4𝑥𝑑𝑥   (𝟏) 

 

∫ 𝑒𝑥 𝑐𝑜𝑠4𝑥𝑑𝑥 = 𝑒𝑥𝑐𝑜𝑠4𝑥 + 4 ∫ 𝑒𝑥𝑠𝑖𝑛4𝑥𝑑𝑥  (𝟏) 

𝑠𝑜 ∫ 𝑒𝑥 𝑠𝑖𝑛4𝑥𝑑𝑥 =
1

17
𝑒𝑥(𝑠𝑖𝑛4𝑥 − 4𝑐𝑜𝑠4𝑥) + 𝐶  (𝟏) 

c) ∫(𝑐𝑜𝑠𝑥)5(𝑠𝑖𝑛𝑥)4𝑑𝑥=∫(1 − 𝑢2)2𝑢4𝑑𝑢    𝑢 = 𝑠𝑖𝑛𝑥  (𝟐) 

                                      =
(𝑠𝑖𝑛𝑥)9

9
−

2

7
(𝑠𝑖𝑛𝑥)7 +

1

5
(𝑠𝑖𝑛𝑥)5 + 𝐶 (𝟏) 

Question4 

a) ∫ 𝑥3 √𝑥2 − 4𝑑𝑥 = 32 ∫(𝑠𝑒𝑐𝜃)4(𝑡𝑎𝑛𝜃)2𝑑𝜃     𝑥 = 2𝑠𝑒𝑐𝜃   
                              = ∫(1 + 𝑢2)𝑢2𝑑𝑢     𝑢 = 𝑡𝑎𝑛𝜃    (𝟐) 

                           =
32

5
(𝑡𝑎𝑛𝜃)5 +

32

3
(𝑡𝑎𝑛𝜃)3 + 𝐶 

                            =
1

5
(√𝑥2 − 4)5 +

4

3
(√𝑥2 − 4)3 + 𝐶 (𝟏) 

b) 
2𝑥2−11𝑥+9

𝑥3−6𝑥2+9𝑥
= 

1

𝑥
+

1

𝑥−3
−

2

(𝑥−3)2 + 𝐶   (𝟏, 𝟓) 

     ∫
2𝑥2−11𝑥+9

𝑥3−6𝑥2+9𝑥
𝑑𝑥 = ln|𝑥| + ln|𝑥 − 3| +

2

𝑥−3
+ 𝐶  (𝟏, 𝟓) 

 

 

 


