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First year Power Branch  (Total Mark (100) 20 for each question) 

 

Answer the following questions:                                  

Question (1)  

(a) Test the series 
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  for convergence  and find the interval of convergence 

for the power series  
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(b) Given
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(c) Find the local extrema of the function   𝒇(𝒙, 𝒚) = −𝒙𝟐 − 𝟒𝒙 − 𝒚𝟐 + 𝟐𝒚 − 𝟏. 

 

Question (2)  

(a) For any scalar function 𝜑(𝑥, 𝑦, 𝑧) show that    𝐜𝐮𝐫𝐥 𝐠𝐫𝐚𝐝𝛗 = 𝟎 

(b) Find the area enclosed by the curve     𝒙𝟐/𝟑 + 𝒚𝟐/𝟑 = 𝒂𝟐/𝟑. 

(c) Find the area bounded by the curves    𝒙𝒚 = 𝟒, 𝒙𝒚 = 𝟖, 𝒙𝒚𝟑 = 𝟓, 𝒙𝒚𝟑 = 𝟏𝟓 

 

Question (3)  

Solve the following differential equations 

(a)  (𝒙𝒚 − 𝒙𝟐)𝒅𝒚 − 𝒚𝟐𝒅𝒙 = 𝟎 

(b)  (𝒙𝒚𝟑 − 𝟏)𝒅𝒙 − 𝒙𝟐𝒚𝟐𝒅𝒚 = 𝟎 

(c)  𝒚′′ − 𝟔𝒚′ + 𝟏𝟑𝒚 = 𝟖𝒆𝟑𝒙 𝐬𝐢𝐧𝟐𝒙 

 

Question (4) 

(a) Find the general solution for Euler equation      𝒙𝟐𝒚′′ − 𝒙𝒚′ + 𝟐𝒚 = 𝒙 𝐥𝐧𝒙   

(b) Use variation of parameter to solve                   𝒚′′ + 𝒏𝟐𝒚 = 𝐬𝐞𝐜𝒏𝒙. 

(c) Solve  𝒙𝒚′′ − (𝟐𝒙 + 𝟏)𝒚′ + (𝒙 + 𝟏)𝒚 = 𝟎 given that 𝑦 = 𝑒𝑥 one solution. 

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

السؤال الخامس فى ظهر ورقة الأسئلةإنتبه :   

 



 

 

 

 

 

Question (5) 

(a) For the vector field     �⃗⃗� = (𝟒𝒙𝒚 − 𝟑𝒙𝟐𝒛𝟐)𝒊 + 𝟐𝒙𝟐𝒋 − 𝟐𝒙𝟑𝒛 �⃗⃗�       prove that

.

C

F d r  independent to any path through two any points in domain 𝐹  and find 

the scalar potential function   which satisfy  F   . 

(b) Evaluate .

S

F nds   where 
22F yx i y z j xz k    and S is the surface of 

parallelogram bounded by , , z , ,0 0 0 2 1 3x y x y z   

(c) Apply Stock and Green theorem to evaluate ( ).

S

F ndS   where  

2 2
( 4) (3 ) (2 )F x y i xy j xz z k         and S   is the surface bounded by the 

paraboloid   
2 2

4 ( ), 0z x y z    .                                   
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