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MAT 224

SECTION A:  COMPULSORY

QUESTION 1 (15 MARKS)
a. Determine the parametric equation of the line through the points A(1,2,-1) and

B(4,3,5)
(3mks)

b. Determine the x-y coordinates of  the points where the following parametric
equations will have horizontal or vertical tangents 93,3 23  tyttx

(5mks)
c. Analyse the equation 0483649 22  yxyx (7mks)

QUESTION 2 (16 MARKS)

a. Determine the length of the parametric curve given by the following parametric
equations 20,cos3,sin3  ttytx

(4mks)
b. Convert the rectangular equation  0822  xyx in  polar  form and identify  the

graph
(4mks)

c. Derive  the  arc  length  formula  of  the  polar  curve  define  by      ,fr

(8mks)

SECTION B:  ANSWER ANY THREE QUESTIONS

QUESTION 3 (13 MARKS)

a. Determine the Cartesian  coordinate representation of the polar point  6,3 

(3mks)
b. Determine the area of the region within the entire cardiod cos1r

(4mks)
c. Calculate the arc length of the spiral er  between 0 , and 1

(4mks)

d. Convert the polar equation 0sin5  r  into rectangular form 
(2mks)

QUESTION 4 (13 MARKS)
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a. i. Define a hyperbola (1mk)

ii. Draw a sketch of a hyperbola and use it to derive the equation  1
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(9mks)

b. Find the distance, to 3.d.p. between the points    2,1,4,4 21
 

(3mks)
QUESTION 5  (13 MARKS)

a. Derive the equation of the place through the points, A, B and C whose position
vectors are a, b, and c respectively. 

(5mks)
b. Determine the equation of the plane through the points A(1, 0, 1) , b(2, 2, 0)

and C(3,1,4) 
(4mks)

c. Sketch  the  parametric  curve  for  the  following  set  of  equations
12,12,2  ttyttx (4mks)

QUESTION 6 (13 MARKS)

a. Convert 
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to cylindrical coordinates

(4mks)
b. Find  a  rectangular  equation  for  the  surface  whose  spherical  equation  is

 sinsin . Identify the surface.
(3mks)

c. Given the plane  1 zyx , a point   3,2,1 A and a line L whose  parametric

equation is  
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. Determine the coordinates of a point B on line L

such that AB is parallel to the plane.
(6mks)

QUESTION 7 (13 MARKS)

a. Find the polar equation for the path of a point P which moves in such a way 
that the product of its distances from the two fixed points  ,1 aF  and  0,2 aF

is a constant say 2b .
(8mks)

b. Find an equation in rectangular coordinates of a surface whose cylindrical 
coordinates is Cosr 4 . Identify the surface 

(5mks)
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