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INSTRUCTIONS: (1) Write down your Computer number and the TG number on
each answer booklet used.

(2) Answer any Five (5) questions only.
(3) Show all essential working to avoid loss of marks.

(4) Write down the question numbers of all the questions
attempted in the first column on the cover of the main answer
booklet.

(5) Calculators and tables are not allowed in this paper
TIME ALLOWED: Three (3) hours.

Q1.  (a) The sets 4, B, C all intersect and U is the universal set. Shade the part described
by the set [B U (A" n C")]' in a Venn diagram.

(b) The functions f and g are defined by

f(x)=—4—2, XER,x#2

x f—
gx)=x+2, x€R.
Find . .
)] the domain of the function g o f
(i) (g /)'(®.
(c) Use Cramer’s rule to solve the system of equations:
x+2y+3z=-2

—-2x + z=3
x —3y =5

(d) Find the equation of the tangent to the curve
y=x>-9x7",

at the point (3, 6).



Split by PDF Splitter

Q2. (a) Find the solution set of each of the following inequalities:

() PBx-2/>4

2 3
<

i1
(i) x-3 2x-1

(b) Find the equation of a circle which passes through the points (1,4), (7,5) and
(1,8). ‘

(c) (1) Find the period and phase shift for the function
f(x)=1-3sin(2x +7),
and hence or otherwise,

(i1) sketch the curve for —r < x< .

2 .
d) Differentiate the function f(x) = from first principle.
Q3. (a) Evaluate the limits:

3
X

~ 2x* +1
i) lim i) lim ——
() x—3 x2_ ( ) x—++w6+x._3x2

(b) The line y = 5x — 13 meets the circle (x — 2)? + (y + 3)? = 26 at the
points 4 and B.

(i) Show that 4 has coordinates (1, —8) and B has coordinates (3, 2).
M is the midpoint of the line AB.

(ii) Find the equation of the line which passes through M and is perpendicular

to the line AB. Write your answer in the form ax + by + ¢ = 0, where a, b
and c are integers.

(c) Express each of the following in the form r(cos8 + isin8):

i) (3-3iv3)1-1)

o —2—i3
(i) ——=
~2+i/3
(d) Show that x = 0 is a solution of the equation
x—1 4 -1
1 x+2 1 |=0,

_ 2x — 4 4 x —4
and find the other two roots.
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Q4. (a)Giventhesets 4=[-7,3], B=[-3,3), C = (-1, 6)and let R be the
universal set. Find each of the following sets and represent it on a number
line: '

(i) 4-B .
(i) AuBnCY

(b) Evaluate each of the following integrals:

X0 +3
i) [——dx
(i) jx2_1

e 2 '
(iii) J:’ X cos xdx

. 1 1 1
(c) (i) Given that A = (1 3 6>, find A71,
1 2 3
1
(i1) Hence or otherwise, find X giventhat Y = AX and Y = (2)
1

(d) Solve the equation

]x2 —3xl =—4x+6
Q5. (a) For each of the following, find —Z-xy— :

(i) y=e"(3x*~5)°
(ii) xX* +siny-y° =7
(b) The roots of the equation
' 9x* +6x +1=4kx,
where k is a real constant, are donated by « and f3.
(i) Show that the equation whose roots are le— and 1 is

x> +6x+9=4kx.
(i1) Find the set of values of k for which a and g are real.
(¢) Solve each of the following trigonometric equations for x, if 0 < x <27 :
(i) cos’ x—sinx—1=0
(i) cos2x +3sinx—-2=0
(d) Use the principle of mathematical induction to prove that for n e Z*,

8" —1 is divisible by 7.
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Q6.

Q7.

(a) (i) Express (1—-1)° in the form p +ig, where p and g are integers.

3

1+3x
term in x3, indicating the range of values of x for which the expansion is valid.

(i1 Expand as a series in ascending powers of x, up to and including the
(b) Solve the equation for x:
371 +5 =16(3%).

(c) A cylindrical can, with no lid, has a circular base of radius » cm. The total
surface area of the can is 300w cm?.

(i) Show that the volume Vcm?® of the can is given by
14 =%r(300—r2) .

(11) Find the value of r for which ¥ is maximum.

(d) Prove each of the following identities:
(i) cot@ +tan@ =secHcsch
.., COSA+tan A

(il) ————=csc A +sec’ 4
sin Acos A4

(2) Given that (3x +2) is a factor of f(x)=3x’ + Ax* —4x—4.
(1) Show that A = 5,

(i1) When A = 5, factorize f(x) completely.
(iii) Hence, sketch the graph of y = f(x), indicating the x- and y - intercepts and
the turning points.

(b) Determine whether the function f ('x) = 2x —5x’ is.even or odd or neither.
(c) Solve the equation
2 +3243+32i=0

(d) The diagram shows the shaded region R which is bounded by the curves
y = 4x(4 — x) and y = 5(x — 2)2. Find the area of the shaded region R.

Ya
y = 5(x —2)?

Lx
0] \y=4x(4—x)

END OF EXAMINATION



