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Part A (Short answer questions)
Answer all questions. Each question carries 2 marks.

1. Find

2. Find the derivative of .

3. Evaluate  .

4. Evaluate 

5. State root test for series.

6. Determine whether the series  converges or diverges.

7. Determine whether the series  converges or diverges.

8. Define conditionally convergent series.

9. Find the radius of convergence and the interval of convergence of 

10.  Describe the curves represented by the parametric equations  and , with parameter
interval .

11. Sketch the region comprising points whose polar coordinates satisfy the condition .

12. Sketch the cylinder .

13. Find an equation in rectangular coordinates for the surface with spherical equation .

14. Find the domain of the parameter  of the vector function

15. If  ,  find .

 (Ceiling: 25 Marks)
Part B (Paragraph questions)

Answer all questions. Each question carries 5 marks.

16. Find the inverse of the function defined by 

17. Derive the formula for  .
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18.  Determine whether the series 

 converges or diverges.

19.  Determine whether the series 
 absolutely convergent, conditionally convergent or divergent.

20. Find an equation of the tangent line to the curve  ,  , at the point where .

21. Find the length of the curve , .

22.  Find an equation of the plane containing the point  and having the normal vector .
Find the -, -, and -intercepts, and make a sketch of the plane.

23.  Find the parametric equations for the tangent line to the curve with parametric equations
 at 

(Ceiling: 35 Marks)
Part C (Essay questions)

Answer any two questions. Each question carries 10 marks.

24. Use implicit differentiation to find  for .

25. a) Determine whether the  series  converges or diverges.

b) Determine whether the series  converges or diverges.

26. Find 

27.  A shell is fired from a gun located on a hill  above a level terrain. The muzzle speed of the gun is
, and it's angle of elevation is .

a) Find the range of the shell.
b) What is the maximum height attained by shell?
c) What is the speed of the shell at impact?

(2 × 10 = 20 Marks)
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