
106Midterm1 solutions(Sem1-37/38) 

Question1 a) 𝐹′(𝑥)  = 𝑐𝑜𝑠ℎ𝑥. ∫ (1 + 𝑡2)5𝑑𝑡 + 2𝑠𝑖𝑛ℎ𝑥(1 + 4𝑥2)52𝑥

0
   (1) 

𝐹′(0) = 0     ( 1)  

b) ∫
(1+𝑡𝑎𝑛𝑥)6

𝑐𝑜𝑠2𝑥

𝜋/4

0
𝑑𝑥  = ∫ (1 + 𝑡𝑎𝑛𝑥)6𝑠𝑒𝑐2𝑥𝑑𝑥     (1) 

π/4

0
 

                                      = ∫ 𝑢6𝑑𝑢
2

1
      𝑢 = 1 + 𝑡𝑎𝑛𝑥, 𝑑𝑢 =  𝑠𝑒𝑐2𝑥𝑑𝑥  (1)   

                                      = [𝑢7/7]1
2 =

1

7
(27 − 1)   (1)  

c) ∫ √𝑥 + 2 
2

−1
𝑑𝑥 =

2

3
[(𝑥 + 2)

3

2]−1
2 =

14

3
    (1) 

14

9
= √𝑐 + 2   (1)     so  𝑐 =

34 

81   
   (1) 

Question2    a)𝑥0 = 0, 𝑥1 =
1

4
, 𝑥2 =

1

2
, 𝑥3 =

3

4
, 𝑥4 = 1     (1) 

𝑇4 =
1

8
(1 + 2√

17

16
 + 2√

5

4
+ 2

5

4
+ √2  )     (1)       

𝑇4 ≈
1

8
(1 + 2.061553 + 2.236068 + 2.5 + 1.414213) ≈ 1.151479  

(1) 

b) 𝑓′(𝑥) =
(𝑐𝑜𝑠ℎ−1(2𝑥))′

𝑙𝑛10.𝑐𝑜𝑠ℎ−1(2𝑥)
=

2

𝑙𝑛10.𝑐𝑜𝑠ℎ−1(2𝑥).√4𝑥2−1
        (1) + (1)  

Question3     a)   𝑦 =
𝑥𝑥. √1+4𝑥3

𝑠𝑖𝑛−1𝑥
    

𝑙𝑛𝑦 = 𝑥𝑙𝑛𝑥 +
1

3
𝑙 𝑛(1 + 4𝑥) − 𝑙 𝑛(𝑠𝑖𝑛−1(𝑥))     (1) 



𝑦′

𝑦
= 𝑙𝑛𝑥 + 1 +

4

3(1 + 4𝑥)
−

1

𝑠𝑖𝑛−1(𝑥). √1 − 𝑥2
     (1,5) 

𝑦′ = (𝑙𝑛𝑥 + 1 +
4

3(1 + 4𝑥)
−

1

𝑠𝑖𝑛−1(𝑥). √1 − 𝑥2
) 𝑦     (0,5) 

b)∫
2𝑥𝑙𝑛(1+𝑥2)𝑑𝑥

1+𝑥2 = ∫ 𝑢𝑑𝑢          𝑢 = ln(1 + 𝑥2)    𝑑𝑢 =
2𝑥𝑑𝑥 

1+𝑥2     (2)      

                              =
𝑢2

2 
 + 𝐶 =

1

2
(ln(1 + 𝑥2))2 + 𝐶    (1)  

Question3   

a) ∫
3𝑥𝑑𝑥

2+32𝑥 =
1

𝑙𝑛3
∫

𝑑𝑢

2+𝑢2 
     𝑢 = 3𝑥 , 𝑑𝑢 = 𝑙𝑛3. 3𝑥𝑑𝑥  (2) 

              =  
1

√2𝑙𝑛3
𝑡𝑎𝑛−1 (

𝑢

√2
) + 𝐶 =

1

√2𝑙𝑛3
𝑡𝑎𝑛−1 (

3𝑥

√2
) + 𝐶     

   (1) 

b) ∫
𝑑𝑥

√9−𝑒6𝑥  
=

1

3
∫

𝑑𝑢

𝑢√32−𝑢2
     𝑢 = 𝑒3𝑥  𝑑𝑥 =

𝑑𝑢

3𝑢
   (2) 

                       = −
1

9
𝑠𝑒𝑐ℎ−1 (

𝑒3𝑥

3
) + 𝐶   (1)  

 

  


