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1. Find 2 ∫ sin 7𝑥 cos 2𝑥 dx         [5] 

   

 

 

 

 

 

 

 

 

 

 

2. Use integration by parts to find ∫ 𝑥2 sin 𝑥 𝑑𝑥      [6] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. The parametric equations of a curve are 𝑥 = 𝑡2 + 2𝑡 − 1, 𝑦 = 𝑡4 + 7𝑡2 + 6𝑡.   

a. Find 
𝑑𝑦

𝑑𝑥
  in terms of t.         [4]  
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b. Hence find equation of the tangent and normal to the curve at the point with parameter 𝑡 =

1 in the form 𝑦 = 𝑚𝑥 + 𝑐        [6] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c. Find 
𝑑2𝑦

𝑑𝑥2           [5] 

 

 

 

 

 

 

 

 

 

4. Find the real constants A, B and C such that  

 

a.  
4𝑥2+4𝑥+16

(𝑥+2)(𝑥2+1)
=

𝐴

𝑥+2
+

𝐵𝑥+𝐶

𝑥2+1
         [8] 
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b. Hence evaluate  ∫
4𝑥2+4𝑥+16

(𝑥+2)(𝑥2+1)
 𝑑𝑥       [7] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Find the general solution for the differential equation 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2.    [10] 
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6. Find the volume of the solid of revolution formed by revolving the region bounded by the curve 

𝑦 = 3𝑥 − 2𝑥2, the 𝑥 − 𝑎𝑥𝑖𝑠, and the lines 𝑥 = 0 and 𝑥 = 3 is rotated through 3600 the 𝑥 − 𝑎𝑥𝑖𝑠.

            [8] 

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. Determine the arc length of 𝑦 =
4

3
𝑥 + 2, 0 ≤ 𝑥 ≤ 9  using the  [𝐿 =  ∫ √1 + (

𝑑𝑦

𝑑𝑥
)

2𝑎

𝑏
  ]        [6]  
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8. Let 𝑓(𝑥) =  √𝑥 over the interval [1, 3]. Find the surface area of the object generated by revolving 

the graph of  𝑓(𝑥) around the 𝑥 –  𝑎𝑥𝑖𝑠. Round your answer to three decimal places.                 

𝑨 =  𝟐𝝅 ∫ 𝒇(𝒙)√𝟏 + [𝒇′(𝒙)]𝟐 𝒅𝒙
𝒃

𝒂
          [10] 
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