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Check that this exam has 8 questions 

 
1. Write legibly. 

2. Write your name, and ID number on space provided on the FRONT sheet. 

3. All types of calculators, smart watches or mobile phones are NOT allowed 

during the examination. 

 

  



Distribution of Marks 

Question Number Points POINTS SCORED 

1 10  

2 10  

3 15  

4 10  

5 15  

6 15  

7 10  

8 15  

TOTAL POINTS 100  



Q1. (10 points) Find parametric equations of the tangent line to the 

graph of the curve C whose equations are 𝑥 = 𝑡3,   𝑦 = 𝑡 + 1, 𝑧 = 6𝑡 

at t=2.     

  



Q2. (10 points) Consider a scalar function 𝒇(𝒙, 𝒚) = 𝒙𝟐 + 𝒚𝟐 + 𝒙𝒚. Find 

all points where the directional derivative 𝑫𝒖⃗⃗ 𝒇(𝒙, 𝒚) is zero with 

𝒖⃗⃗ = 𝒊 + 𝒋 .  

  



Q3. (15 points) Compute the line integral 

∮(𝒙𝟐 + 𝒚𝟐)𝒅𝒙 − (𝒙 + 𝒚)𝒅𝒚 

along the closed curve given below: 

  

 

 

 

  



Q4. (10 points) Evaluate work done by a force 𝑭̂(𝒙, 𝒚) = 𝒙 𝒊̂ − 𝒚 𝒋 ̂along 

the curve defined by 𝒓̂ = 𝒔𝒊𝒏𝒕 𝒊̂ + 𝒄𝒐𝒔𝒕 𝒋̂  with   𝟎 ≤ 𝒕 ≤ 𝝅/𝟐. 

  



Q5. (15 points) 

(a): Show that ∫ 𝑭⃗⃗  ∘  𝒅𝒓⃗ 
.

𝑪
, where 𝑭⃗⃗ = 𝒙𝟐𝒚 𝒊 +

𝟏

𝟑
 𝒙𝟑𝒋   is independent of 

path between (−𝟏, 𝟎) to (𝟏, 𝟑).   

(b): Find potential function ∅(𝒙, 𝒚) for the force 𝑭⃗⃗ .  

(c): Evaluate ∫ 𝑭⃗⃗ ∘ 𝒅𝒓⃗ 
(𝟏,𝟑)

(−𝟏,𝟎)
. 

  



Q6. (15 points) Verify Green’s theorem by evaluating both sides of 

∮ −𝒚 𝒅𝒙 + 𝒙 𝒅𝒚 = ∬ 𝟐 𝒅𝑨
.

𝑹

.

𝑪
, 

where “C” is the boundary of the region in the first quadrant determined 

by the graphs of  

𝒚 = 𝟎,   𝒚 = √𝒙,     and  𝒚 = −𝒙 + 𝟐. 

  



Q7. (10 points) Find the surface area of that portion of plan 

𝒙 + 𝒚 + 𝒛 = 𝟏 that is bounded by the co-ordinate planes in the first 

octant.  

  



Q8. (15 points) Given that 𝑭⃗⃗ = 𝟓 𝒚 𝒊 − 𝟓 𝒙 𝒋 + 𝟑 𝒌⃗⃗ , with "𝑆" that portion 

of the surface 𝑧 = 1 within the cylinder 𝒙𝟐 + 𝒚𝟐 = 𝟒.  

Use stokes theorem to find 

∮ 𝑭⃗⃗ ∘ 𝒅𝒓⃗ = ∮ 𝑭⃗⃗ ∘ 𝑻⃗⃗  𝒅𝒔 = ∬𝒄𝒖𝒓𝒍 𝑭⃗⃗ ∘ 𝒏⃗⃗  𝒅𝒔.
.

𝑺

 

Assume that the surface is oriented upwards. (ONLY COMPUTE RIGHT 

HAND SIDE OF TH INTEGRAL) 


