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QUESTION ONE (30 MARKS)

a) Define the following terms
i.  Orthogonal circles
ii.  Hyperbola
iii.  Ellipse (3 marks)

b) Show that two lines a;x + b;y + ¢; = 0 and a,x + b,y + ¢, = 0 where by, b, # 0 are

i. Parallel if 2 = 22
by by
ii.  Perpendicular if aya, + byb, =0 (3 marks)

c) Solve the following equation using synthetic division tableau
(x3+ 4x? —5x — 14) + (x — 2) (3 marks)

d) Convert the following parametric equation to Cartesian form, analyze and sketch its graph
x=—4+2cosf8, y=1+sinf, 0<0<2n (8 marks)

¢) Find equations of lines passing through (-3, 8) and cut off intercepts from coordinate
axes such that their sum is 7. (5 marks)

f) Determine whether the lines 3x + 4y = 9 and 6x + 8y = 15 are parallel or not. (3 marks)

g) Analyze and sketch the graph of y? + 4y —4x+3 =0 (5 marks)
QUESTION TWO (20 MARKS)
a) Sketch the graphs of the following equations indicating their respective equations
features.
(x=hy? | (r-k)* .
a? * 2 1
- g2
ii. (yaf)z - (xb;l) =1 (6 marks)
b) Analyze 9x2 — 4y? + 54x + 8y + 78 = 0. Sketch its graph. (9 marks)
¢) Find the directrix, eccentricity and sketch the graph of r = = :’05 > (5 marks)




QUESTION THREE (20 MARKS)

a) Convert the following equation to polar (x —a)? + (¥ = b)? = a* + b* (4 marks)

b) Find the equation of a parabola, directrix and its sketch having its vertex at (—1,2)
and focus at (0,2). (5 marks)

¢) Convert the Cartesian equations given below to parametric equations.

) (x=2)% | (y+1)?

= -y—4— =1 (3 marks)
e B ¥

I, ~pessE 1 (2 marks)
fif. yr= 84 (2 marks)

d) Convert the following polar coordinates to rectangular coordinates
. T
L Ay
a =1 2?") (4 marks)

QUESTION FOUR (20 MARKS
a) Find equation of an ellipse with foci (0, —3) and focus at (0,3) that passes through (0,5)

(4 marks)

b) Find the zeros of f(x) = x* — 6x%+11x —6 (3 marks)
¢) Analyze and sketch the graphs of

i, 12x2% 4 20y? — 12x + 40y = 37 (7 marks)

ii. 4y>—8y+3x—-2=0 (6 marks)

QUESTION FIVE (20 MARKS)
2 2
a) Sketch and derive the equation % — ’—;5 = ] (8 marks)

b) Convert the following parametric equations to Cartesian form and sketch its graph
x=4secH,y=3tan0 where 0 <0 <2m (4 marks)

¢) Find the equation of circle which passes through the point (20,3), (19,8) and (2, =9).
Determine its radius and center. (8 marks)




