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[1] Find  y` from the following:                                                                                               

(a) 𝑦 = 3𝑥−4 + 3sin 𝑥 +
1

2
        (b) 𝑦 = cosh 2𝑥 . sinh 𝑥2        (c) 𝑦 = tan 𝑥 . ln(2𝑥 +  3)   

(d) y = tanh−1x2 + sin−1x     (e) y = x x + (sinh x)x       (f) y cos x + x sin y = 2 

(g) y =
 sin 5x + sin x5  

 x+cos x
8

.  x+cosh x
4        (h) y = t2 + ln cos t,       x = t + tan−1 ln t 

 

[2](a)Find the following limits: 

 i Lim 
x→0

x4 + sin4x

x5 + tan4x
                ii Lim

x→∞
(x − ln(1 + ex ))            iii Lim 

x→
π
2

(sec x − tan x)  

  (b)Determine the maximum and minimum points of the functions:  

        f x = x. e−x  ,     g x = 1 − x
2

3 ,     h x = x2 − 4 ln(x + 1). 

  (c)Show that sech−1 x = ln 1 +  1 − x2 − ln x 

  (d)Write the Maclurin’s  series of the function:   f x = x ln(2x + 1)  
   

[3](a)Find the integrals: (i)
2

2 3/ 2

x dx

(4 x )


   

(ii) 2 1tan x xdx    (iii)
3 4cos sin x xdx  

    (b) Find the area bounded by: 
6

r
1 cos


 

  and  y-axis. 

    (c) Find the circumference of cardioid:  r a(1 cos )    

[4](a)Find the integrals:  (i)
5/ 2 3/ 2

1
dx

x (3x 1)
           (ii) 

2

sin x dx

cosx(1 cos x)
  

   
m 1

m
m m m-2

tan x
(b)If I tan xdx  show that I I

m 1



  


  

   (c)Find the volume generated by revolving the cycloid: x sin ,   y 1 cos        

     about  y – axis.  

   (d)Find the area of the surface of revaluation generated by revolving the hypocycloid   

        3 3x acos ,   y asin       about  x-axis.  
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 [1]Prove that:  sinh−1 x =  ln⁡(x +  1 + x2)  and show that it is odd function. 

 2 Find   a Lim 
x→0

tan 2x

1 − 23x
                  b Lim 

x→2

ln x − 1 

2 − x
                      (c) Lim 

x→∞

x + 2x

x2 − 32x
 

[3] Find  y` where 

(a) 𝑦 = 2𝑥3 − 3 sin 2𝑥                           (b) y = tan−1x2 + tan−2x   

(c)  y = 5x3
− tanh−1 x                          (d)  y = cosh x2 − sech x  

(e)   y = ln cos x + (ln x)x                           (f)  y = sin−1 3x . sinh−1 x3 

(g)  y = sin5x. sin x5                                (h) 𝑦 = ln
 𝑥+cosh 𝑥
4

.(𝑥+ln 𝑥)4

 𝑥2+cos 2𝑥
5

.(𝑥−tan 𝑥)5
   


