
Arab Republic of Egypt                                                                                                                           Subject: Calculus  

Ministry Of Education                                                                                                                            Time Allowed: Two Hours 

Experimental Test for third secondary stage 2017/2018 

Answer the following questions:- 

(1)If 𝑥2  +  y2 =  2𝑥𝑦 then 𝑦′′=…… 

           (a) zero                      (b) 1                   (c) 2                      (d)-1 

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 
…………………………………………………………………………………………………………………………………………………  

(2) ∫ |𝑥|𝑑𝑥 =
2

−2
……. 

          (a) -4                          (b)  zero              (c) 2                      (d) 4     

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 
…………………………………………………………………………………………………………………………………………………  



 

(3) Find the equation of the tangent to the curve: 𝑥 = 𝑡𝑎𝑛 𝜃  , 𝑦 = 𝑠𝑒𝑐 𝜃  at 𝜃 =
𝜋

4
  

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 

(4)If 𝑦 =
𝑧+1

𝑧−1
  , 𝑥 =

𝑧−1

𝑧+1
   , prove that :   𝑥   

𝑑2𝑦

𝑑𝑥2
+ 2 (

𝑑𝑦

𝑑𝑥
) = 0 

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  



(5) lim
𝑥→∞

(1 +
2

𝑥
)

3𝑥
=….. 

          (a) e                        (b) e2                       (c) e3                 (d) e6 

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 

 (6) If 𝑓(𝑥)=e2x  ,then  𝑓′′ (x)= …….. 

          (a) 𝑓(𝑥)                       (b) 2𝑓(𝑥)                       (c) 3𝑓(𝑥)                (d) 4𝑓(𝑥) 

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 



 (7) Find the value of:    ∫ 𝑥 sin 𝑥 𝑑𝑥
𝜋

2
0

 

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 

(8) Answer one of the following items: 

     a) Find the interval(s) in which the curve of the function 𝑓(𝑥)  =  𝑠𝑖𝑛 2𝑥  is decreasing,     

         increasing, convex upward, convex downward also determine  the inflection point and  

         the absolute maximum and minimum values of the function  in the interval [0 , 2𝜋] 

   b) Find the equation of the curve of this function 𝑦 =  𝑓(𝑥). In which the point ( 0 , 0) is an  

         inflection point ,  
𝑑2𝑦

𝑑𝑥2
= 𝑎𝑥 + 𝑏 and (-2 , 16)    is a local maximum point . 

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  



…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 



 (9) If  ∫  
𝑑𝑥

𝑥
= 1

𝑘

1
 , 𝑡ℎ𝑒𝑛 𝑘 =…..  

            (a) e                 (b) 10                       (c) ln 10                    (d) log 𝑒 

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 

 (10) ∫ 𝑡𝑎𝑛3𝑥 𝑑𝑥 =
𝜋

−𝜋
…….  

      (a) zero                         (b) 𝜋                       (c) −𝜋                    (d) 2𝜋 

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 



(11) If the gas leaks from a spherical balloon at a constant rate  and the length of its diameter 

decreased from 22 cm to 12 cm in 20 second ,find the rate of change  of the its volume when 

the length of the radius equals 7 cm.   

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 

(12)Find a point (x , y)  on the curve  x2+y2=100 in which the distance between it and the point  

       (15 , 20) is as small  as possible 

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  



 (13)If 𝑓(𝑥) =  𝑙𝑜𝑔 𝑥  then 𝑓 ′(𝑥) =…… 

     (a) 1                   (b) 
1

𝑥
                   (c) 

log 𝑒

𝑥
                 (d) 

1

𝑥 log 𝑒
 

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 

(14) The volume of the solid generated by the revolving of the region bounded by the straight 

line 𝑦 =  2𝑥 and the straight line 𝑥 =  3 a complete revolution about the 𝑥-axis is as the 

volume of …………. 

    (a) a sphere whose diameter length is 3 unit 

    (b) a sphere whose diameter length is 6 unit 

    (c) a cone of height equals the radius of its base = 3 units 

    (d) a right cylinder of height equals the radius of its base = 3 units 

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  



 (15) Answer one of the following items: 

      (a)Find the area of the region bounded by the curve 𝑦 =  9 − 𝑥2 and the 𝑥-axis  

      (b) Find the volume of the solid generated by the revolution of the region bounded by  

          two curves:   𝑦 =  𝑥2 , 𝑦 =  √𝑥  a complete revolution about the 𝑦-axis  

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  



…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 

 (16) Find 
𝑑𝑦

𝑑𝑥
    If   𝑦 =  𝑥 𝑙𝑛 𝑥 –  𝑥  ,then deduce the value of ∫ ln 𝑥2 𝑑𝑥

𝑒

1
 

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 



 (17) lim
𝑥→0

1−𝑒−𝑥

𝑥
=…….. 

      (a) -1                          (b)0                        (c) 1                          (d) 𝑒 

…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………  
…………………………………………………………………………………………………………………………………………………  
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1

1+𝑒𝑥
+ 𝑐                               (d)   log
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1+𝑒𝑥
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