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[I] Let 𝑓(𝑥, 𝑦) = 𝑒2𝑥 sin(𝑥𝑦). If 𝑔(𝑢, 𝑣) = 𝑓(𝑢 + 𝑣, 𝑢 − 𝑣), Find 𝑔𝑢𝑣                                             [4 Points] 
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[II] Let  𝑓(𝑥, 𝑦) = {

𝑦(𝑥+1)2+𝑦2 sin(𝜋𝑥)

(𝑥+1)2+𝑦2
, (𝑥, 𝑦) ≠ (−1,0)

0, (𝑥, 𝑦) = (−1,0)
                                                         [7 Points] 

 

 

1. Show that 𝑓 is continuous at the point (−1,0) 

2. Find 𝑓𝑦(−1,0)  

3. Find 𝑓𝑥(0,1) 
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[III] Use Lagrange multipliers to find the extrema of 𝑓(𝑥, 𝑦, 𝑧) = 𝑥2 + (𝑦 − 2)2 + (𝑧 − 3)2                              
subject to the constraint 𝑥2 + 2𝑦 + 2𝑧 = 22                                                                                        [5 Points]                                                                       
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[IV]                                                                                                                                                               [8 Points] 

 

1. Reverse the order and Evaluate the integral ∫ ∫  3√1 + 𝑥3 𝑑𝑥𝑑𝑦
2

√𝑦

4

0
  

 

2. Find the volume of the solid outside the cone 𝒛 = 𝟔√𝒙𝟐 + 𝒚𝟐  and inside the cylinder 𝒙𝟐 + 𝒚𝟐 = 𝟒 

that is bounded below by the plane 𝒛 = 𝟎 

 

3. Evaluate the integral ∭ 2𝑧 𝑑𝑣
𝑄

 where 𝑄 is the solid bounded above by the sphere 

 𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 = 𝟗 and below by the plane 𝒛 = 𝟎 
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[V] Determine whether the following series is absolutely convergent, conditionally convergent or 
divergent. Justify your answer.                                                                                                              [7 Points] 

 

1. ∑
(−1)𝑛

√2+𝑛

∞
𝑛=1                                               2. ∑ (−1)𝑛 1

1+𝑛√𝑛

∞
𝑛=1                                3. ∑ (−1)𝑛 𝑛2+1

(2𝑛−3)2
∞
𝑛=1  
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[VI]                                                                                                                                                               [9 Points] 

1. Find the interval and the radius of convergence of the power series 

∑
(2𝑥 − 6)𝑛

𝑛5𝑛

∞

𝑛=1

 

2. Find a power series representation for 𝑓(𝑥) = 𝑒1+2𝑥 

3. Find the Taylor series for 𝑓(𝑥) = 𝑥sin 2𝑥 and use it to approximate ∫ 𝑥 sin 2𝑥
0.5

0
 𝑑𝑥 to 3- decimal 

places 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        Good Luck  


