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Question 1 

Solve the following equations :                                             

(a) 𝑦` −
1

𝑥
𝑦 = 𝑥 𝑒2𝑥                                     (b)  sin 𝑥 + 𝑦 dx +  x + cos y dy = 0 

(c) 𝑦`` − 4𝑦` + 4𝑦 = 8 + 𝑒𝑥                        (d) 𝑦`` + 4𝑦 = 𝑥4 + 𝑥2      

            

Question 2 

(a)Find the L.T of :  (i) f t = e2t + t. sinh 3t             (ii) f t = t3 + e3t . cos t 

(b)Find the inverse L.T of :  (i) F s =
1

S3
+

s+1

s2+4
        (ii) F s =

1

S2−4s+4
     

(c)By L.T, solve the equation :  y`` − 4y` + 4y = e2t ,   y(0) = 0 ,   y`(0) = 1. 

Question 3 

(a) Using the bisection method, find a root to the equation : 

   f x = x2 + log x − 2 = 0  in the interval [1, 2],  number of iterations is 3. 

(b)Find the curves :  y = a xb   and  y = a bx   that fit the data :    

      (2, 3), (3, 5), (4, 4), (5, 10), (6, 20) 

Question 4 

(a)Find the integrals : (i)  
1

 𝑦+ 𝑦

2

0
𝑑𝑦                   (ii)  

𝑥

1+𝑥5

∞

2
𝑑𝑥 

(b)Find  𝑓`(3)  where  f x =  
x2 + 1,     x > 3
2x + 2,     x ≤ 3

      and  h = 0.1 

(c)If  x  is random variable and  f x =  
k x2 − 2x ,    0 ≤ x ≤ 2
0,                       otherwise

  

Find the value of  k such that f(x) is p.d.f  and find the probability function F(x). 
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            Good Luck                                                 Dr. Mohamed  Eid    
 
 

   



Model Answer 
 

Answer of Question 1 

(a) It is linear. Then  ρ = e −
1

x
dx = e− ln x =

1

x
 

Then the solution is :  𝑦.
1

x
=  

1

x
. x 𝑒2𝑥𝑑𝑥 =  𝑒2𝑥 𝑑𝑥 =

1

2
𝑒2𝑥 + 𝑐 

(b)It is exact because  𝑝𝑦 = 1 = 𝑞𝑥 .  

Then   𝑦 + sin x dx = 𝑥𝑦 − cos 𝑥   and    x + cos y dy = xy + sin y 

Then the solution is :  𝑥𝑦 − cos 𝑥 + sin𝑦 = c 

(c)The A.E is  m2 − 4m + 4 = 0. Then  m = 2, 2 

Then  yc.f = A e2x + B x e2x  

Also,  yP.I =
1

D2−4D+4
 8 + ex =

8

0−0+4
+

1

1−4+4
ex = 2 + ex  

The solution is :  y = yc.f + yP.I 

(d) The A.E is  𝑚2 + 4 = 0. Then  𝑚 = 2𝑖, 𝑚 = −2𝑖 

Then  yc.f = 𝐴 cos 2𝑥 + 𝐵 sin 2𝑥 

Also,  yP.I =
1

𝐷2+4
 𝑥4 + 𝑥2 =

1

4
 1 +

1

4
𝐷2 

−1
 𝑥4 + 𝑥2  

                     =
1

4
 1 −

1

4
𝐷2 +

1

16
𝐷4 + ⋯  𝑥4 + 𝑥2  

                     =
1

4
  𝑥4 + 𝑥2 −

1

4
 12𝑥2 + 2 +

24

16
  

The solution is :  𝑦 = yc.f + yP.I 

------------------------------------------------------------------------------------------------12-Marks 

Answer of Question 2 

(a)(i) F s =
1

s−2
−  

3

s2−9
 ` =

1

𝑠−2
+

6𝑠

(s2−9)2
         

    (ii) F s =
3!

s4
+

s−3

(s−3)2+1
             

------------------------------------------------------------------------------------------------3-Marks 



(b) (i) F s =
1

s3
+

s

S2+4
+

1

S2+4
. Then  f t =

1

2!
t2 + cos 2t +

1

2
sin 2t      

     (ii) F s =
1

S2−4s+4
=

1

(s−2)2
. Then  f t = t e2t  

--------------------------------------------------------------------------------------------------3-Marks 

(c)Since   L{y`` − 4y` + 4y} = L{e2t},   y(0) = 0 ,   y`(0) = 1. 

Then  (𝑠2Y − sy 0 − y` 0 ) − 4 sY − y(0) + 4Y =
1

s−2
   

From the given condition : 𝑠2Y − 0 − 1 − 4Y − 0 + 4Y =
1

s−2
 

Then   𝑠2 − 4s + 4 Y =
1

s−2
+ 1 =

s−1

s−2
 

Then   Y =
s−1

 s−2 (𝑠2−4s+4)
=

s−1

(s−2)3
=

1

(s−2)2
+

1

(s−2)3
  

Then   y t = t. e2t −
1

2
t2 . e2t  

--------------------------------------------------------------------------------------------------4-Marks 

Answer of Question 3 

(a) f x = x2 + log x − 2 = 0 

sign   –                   –                         +           +                                 +      

 

         1                 1.25        1.32      1.38       1.5                               2     

 

 

Iteration [a, b] xn  f( xn ) sign 

0 

1 

2 

3 

[1, 2] 

[1, 1.5] 

[1.25, 1.5] 

[1.25, 1.38] 

1.5 

1.25 

1.38 

1.32 

0.4 

– 0.3 

0.04 

 

+ 

– 

+ 

 

 

Then  x* = 1.32 

--------------------------------------------------------------------------------------------------4-Marks 

(b) The curve :   y = a xb = 0.85 x1.55   and  The curve : y = a bx = 1.09 (1.57)x    

-------------------------------------------------------------------------------------------------4-Marks 



Answer of Question 4 

 

(a)(i)  
1

 𝑦+ 𝑦

2

0
𝑑𝑦 =  

1

 𝑦+ 𝑦

2

0.1
𝑑𝑦 = 1.46 

    (ii)  
𝑥

1+𝑥5

∞

2
𝑑𝑥 =  

𝑦2

1+𝑦5

0.5

0
𝑑𝑦 = 0.04 

--------------------------------------------------------------------------------------------------4-Marks 

(b)From  f x =  
x2 + 1,     x > 3
2x + 2,     x ≤ 3

      and  h = 0.1 

Then f` 3 =
f x+h −f x−h 

2h
=

f 3.1 −f(2.9)

2(0.1)
=

  3.1 2+1 −[22.9+2]

2(0.1)
= 5.73 

-------------------------------------------------------------------------------------------------2-Marks 

(c)From   f(x)
∞

−∞
dx =  k(x2 − 2x)

2

0
dx = −

4

3
k = 1. Then k = −

3

4
. 

Then f x =  
−

3

4
 x2 − 2x ,    0 ≤ x ≤ 2

0,                          otherwise
  

Then  F x =  f(x)
x

−∞
dx =  −

3

4
 x2 − 2x 

x

0
dx =  

−
3

4
 

1

3
x3 − x2 ,    0 ≤ x ≤ 2

0,                              otherwise
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Dr. Mohamed Eid 
 

 

 

 

 

 

 

 

 


