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Math 1-B (Calculus)                Mid-Term Exam-I                     March 28, 2016   

[1]Find y` : (4 marks) 

 𝑎  𝑦 = cosh 𝑥 + sinh ln 𝑥                         𝑏  𝑦 = sin−1 𝑥2 + (tanh 𝑥)−1 

 𝑐  𝑦 = tanh−1 𝑥 + 3(cosh 𝑥)𝑥                   𝑑  𝑦 = 𝑡 sech 𝑡 , 𝑥 = 2𝑡 + 𝑡2 

[2]Show that: (2 marks)  tanh−1 𝑥 =
1

2
ln

1+𝑥

1−𝑥
 

[3]Find the integrals: (10 marks) 

 𝑎  (3𝑥 +
𝑥

1 + 3𝑥2
) 𝑑𝑥     𝑏  (tanh 𝑥 +

cosh ln 𝑥

𝑥
)𝑑𝑥 

 𝑐  
𝑥 + 2

𝑥2 − 4𝑥 − 5
𝑑𝑥                      𝑑  sinh−1 𝑥 𝑑𝑥                         𝑒  𝑡𝑎𝑛3𝑥 𝑑𝑥  

-------------------------------------------------------------------------------------------------- 

Answer 

 1  𝑎  𝑦 = 𝑐𝑜𝑠ℎ 𝑥 + 𝑠𝑖𝑛ℎ 𝑙𝑛 𝑥         𝑦` = 𝑠𝑖𝑛ℎ 𝑥 + 𝑐𝑜𝑠ℎ 𝑙𝑛 𝑥 .
1

𝑥
 

 𝑏  𝑦 = 𝑠𝑖𝑛−1 𝑥2 + (𝑡𝑎𝑛ℎ 𝑥)−1,      𝑦` =
2𝑥

 1 − 𝑥4
− (𝑡𝑎𝑛ℎ 𝑥)−2. 𝑠𝑒𝑐ℎ2𝑥 

 𝑐  𝑦 = tanh−1 𝑥 + 3(cosh 𝑥)𝑥 = tanh−1 𝑥 + 3𝑒𝑥 ln cosh 𝑥  

       𝑦` =
1

1 − 𝑥2 + 3𝑒𝑥 ln cosh 𝑥[1. ln cosh 𝑥 + 𝑥
sinh 𝑥

cosh 𝑥
] 

 𝑑  𝑦 = 𝑡 sech 𝑡 ,   𝑥 = 2𝑡 + 𝑡2            𝑦` =
𝑦 

𝑥 
=

1. sech 𝑡 − 𝑡 sech 𝑡 . tanh 𝑡

2𝑡 ln 2 + 2𝑡
 

--------------------------------------------------------------------------------------------------- (4 Marks) 

[2] Show that:  tanh−1 𝑥 =
1

2
ln

1+𝑥

1−𝑥
 

If  𝑦 = tanh−1 x.     Then   tanh y =
sinh y

cosh y
=

ey−e−y

ey +e−y = x 

Then  
e2y−1

e2y +1
= x    and    e2y − 1 = x e2y + 1 = x. e2y + x 

Then   e2y (1 − x) = 1 + x. Then   e2y =
1+x

1−x
.   Then   2y = ln

1+x

1−x
.   Then   y =

1

2
ln

1+x

1−x
. 

Then  tanh−1 x =
1

2
 ln

1+x

1−x
. 

-------------------------------------------------------------------------------------------------- (2 Marks) 
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 3  𝑎   3𝑥 +
𝑥

1 + 3𝑥2
 𝑑𝑥 =

3𝑥

ln 3
+

1

6
ln(1 + 3𝑥2) + 𝑐 

 𝑏  (tanh 𝑥 +
cosh ln 𝑥

𝑥
) 𝑑𝑥 = ln cosh 𝑥 + sinh ln 𝑥 + 𝑐 

 𝑐  
𝑥 + 2

𝑥2 − 4𝑥 − 5
𝑑𝑥 =  (

𝐴

𝑥 − 5
+

𝐵

𝑥 + 1
)𝑑𝑥 =

7

6
ln(𝑥 − 5) −

1

6
ln(𝑥 + 1) + 𝑐 

 𝑑  sinh−1 𝑥 𝑑𝑥 = 𝑥. sinh−1 𝑥 −  
𝑥

 1 + 𝑥2
𝑑𝑥 = 𝑥. sinh−1 𝑥 −  1 + 𝑥2 + 𝑐 

 𝑒  𝐼3 =  𝑡𝑎𝑛3𝑥 𝑑𝑥 =
1

2
𝑡𝑎𝑛2𝑥 − 𝐼1 =

1

2
𝑡𝑎𝑛2𝑥 + ln cos 𝑥 + 𝑐 

------------------------------------------------------------------------------------------------- (10 Marks) 

Dr. Mohamed  Eid 
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Math 1-B (Calculus)                Mid-Term Exam-II                  March 28, 2016   

[1]Find y` : (4 marks) 
 𝑎  𝑦 = cosh 𝑥2 + tanh sin 𝑥                    𝑏  𝑦 = sinh−1 𝑥3 + (cosh−1 𝑥)−1 
 𝑐  𝑦 = tan−1 2𝑥 − 2(tanh 𝑥)𝑥                  𝑑  𝑦 = 𝑡 + sec 𝑡 , 𝑥 = 3𝑡 . cosh 𝑡 

[2]Show that: (2 marks)  sech−1 𝑥 = ln
1+ 1−𝑥2

𝑥
 

[3]Find the integrals : (10 Marks) 

 𝑎  (𝑒3𝑥 +
𝑥

 1 + 3𝑥2
) 𝑑𝑥              𝑏  (tan 𝑥 +

sinh  𝑥

 𝑥
) 𝑑𝑥 

 𝑐  
𝑥 + 1

𝑥3 + 𝑥
𝑑𝑥                      𝑑  tan−1 𝑥 𝑑𝑥                         𝑒  𝑠𝑖𝑛2𝑥. 𝑐𝑜𝑠23𝑥 𝑑𝑥  

----------------------------------------------------------------------------------------------- 

Answer 

 1  𝑎  𝑦 = cosh 𝑥2 + tanh 𝑠𝑖𝑛 𝑥             𝑦` = sinh 𝑥2 . 2𝑥 + 𝑠𝑒𝑐ℎ2 sin 𝑥 . cos 𝑥 

 𝑏  𝑦 = sinh−1 𝑥3 + (cosh−1 𝑥)−1         𝑦` =
3𝑥2

 1 + 𝑥6
− (cosh−1 𝑥)−2.

1

 𝑥2 − 1
 

 𝑐  𝑦 = tan−1 2𝑥 − 2(tanh 𝑥)𝑥 = tan−1 2𝑥 − 2𝑒𝑥 ln tanh 𝑥  

       𝑦` =
2

1 + 4𝑥2 − 2𝑒𝑥 ln tanh 𝑥[1. ln tanh 𝑥 + 𝑥
𝑠𝑒𝑐ℎ2𝑥

tanh 𝑥
] 

 𝑑  𝑦 = 𝑡 + sec 𝑡 ,   𝑥 = 3𝑡 . cosh 𝑡      𝑦` =
𝑦 

𝑥 
=

1 + sec 𝑡 . tan 𝑡

3𝑡 ln 3 . cosh 𝑡 + 3𝑡 . sinh 𝑡
 

--------------------------------------------------------------------------------------------------- (4 Marks)  

[2]Show that:   sech−1 𝑥 = ln
1+ 1−𝑥2

𝑥
 

If  𝑦 = sech−1 x.      Then  𝑥 = sech y =
1

cosh y
=

2

ey +e−y
 

Then  𝑥 =
2ey

e2y +1
  and  𝑥(e2y + 1) = 2ey . 

Then   𝑥e2y − 2ey + x = 0.  It is second degree equation in ey .   

Then   ey =
2± 4−4x2

2x
=

1± 1−x2

x
.   Then   y = ln

1+ 1−x2

x
.    

 -------------------------------------------------------------------------------------------------- (2 Marks) 
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 3  𝑎   𝑒3𝑥 +
𝑥

 1 + 3𝑥2
 𝑑𝑥 =

𝑒3𝑥

3
+

1

6

 1 + 3𝑥2

1/2
+ 𝑐 

 𝑏  (tan 𝑥 +
sinh  𝑥

 𝑥
) 𝑑𝑥 = − ln cos 𝑥 + 2 cosh 𝑥 + 𝑐 

 𝑐  
𝑥 + 1

𝑥3 + 𝑥
𝑑𝑥 =  (

𝐴

𝑥
+
𝐵𝑥 + 𝐶

𝑥2 + 1
) 𝑑𝑥 =  (

1

𝑥
+
−𝑥 + 1

𝑥2 + 1
)𝑑𝑥 = ln 𝑥 −

1

2
ln(𝑥2 + 1) + tan−1 𝑥 + 𝑐 

 𝑑  tan−1 𝑥 𝑑𝑥 = 𝑥. tan−1 𝑥 −  
𝑥

1 + 𝑥2
𝑑𝑥 = 𝑥. tan−1 𝑥 −

1

2
ln(𝑥2 + 1) + 𝑐 

 𝑒  𝑠𝑖𝑛2𝑥. 𝑐𝑜𝑠23𝑥 𝑑𝑥 =
1

2
 𝑠𝑖𝑛2𝑥(1 + cos 6𝑥) 𝑑𝑥 =

1

2
 (𝑠𝑖𝑛2𝑥 + sin 2𝑥 . cos 6𝑥) 𝑑𝑥 

         =
1

2
 [𝑠𝑖𝑛2𝑥 +

1

2
(sin −4𝑥 + sin 8𝑥)] 𝑑𝑥 =

1

2
 
− cos 2𝑥

2
+

1

2
 

cos 4𝑥

4
−

cos 8𝑥

8
  + 𝑐 

------------------------------------------------------------------------------------------------- (10 Marks) 
Dr. Mohamed  Eid 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


