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General Instructions

‘Working timé — 75 minutes

Use only black or blue pens.

Board-approved calculators may be used.

All necessary working must be shown in all questions.
Start each question on a new page.

All 6 questions may be attempted.
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Question 1 — 10 marks — (Start a new page) Marks
a) Find the gradient of the line perpendicular to §+% =1 2
b)  Solve the equation 2%-4** =% 2

2

¢) State whether the functions are odd, even or neither.

3
O fE= xl G) f)=2*-27%

x2+

d) For each of the following, T, is the n™ term of a series. Determine whether it is

arithmetic, geometric or neither.

0 7,-2" @ Tn=(log,2)"

€)  Graph the solution to x> —4<0 on the number line.
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Question 2 — 10 marks — (Start a new page) Marks
a) A sequence has terms 2, %,
(1) Find the next term if the sequence is arithmetic. 1
(i) Find the previous term if the $equence is geometric. 1
b) Inthe sequence 20,18.8,17.6 ...
(i)  Show that this sequence is arithmetic. 1
(i)  Find the first negative term. 2
(iii) Find the least number of terms to be added to make a negative sum. 2
c)  For a certain series, the sum of the first z terms is given by S, = 2n% -5n
()  Find an expression for the sum of the first (#~1) terms. 1
2

(i) Deduce an expression for the n™ term.
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Question 3 — 10 marks — (Start a new page)

a)

Find the distance between the parallel lines 2x—3y-10=0 and 4x-6y+5=0

Marks

b) IfA= (— 2, 3), B= (4, —3) and C= (p, 2), find the value of p given that A, B, C are
collinear. 2
f\ﬁa——‘ )
¢) A(,1), B(3,5)and C(9, -1) are points on the number plane. The points M and N
divide BC and CA respectively in the same ratio k:1
() Find the coordinates of M and N in terms of k.

(i) Deduce the gradient of MNis (3—k)/(4k—3)

(iif) Hence find the value of k if MN is perpendicular to CA.

il
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Question 4 — 10 marks — (Start a new page) Marks Question 5 — 10 marks — (Start a new page) Marks
. . x a) Prove the following:
a) Consider the function f(x)= 3
X - 2 3 n n+l e s 4
1x2+2x2% +3x2% + .- +nx2" = (n-1)2"*" +2, n apositive integer.
) Prove this is an 0dd funciion 1
(i) Find the zero(s) of f(x) ‘ 1
(iii) State the equations of the vertical asymptotes. 1 b)  Simplify:
5 1 2n~1
1
(iv) Explain what happens to the curve y= f(x) as x>+ o0 1 . 257 (g)
O %
(v) Draw aneat sketch of y = f(x) 2
m m
(i) 3" +9 5
9” 427"
b) Solve for x: a3
Gi) logg (57%) o logy 8 2
o = @ | Z|=2 2 : - '
x-1 x-1| = -» 193

(]
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Question 6 — 10 marks — (Start a new page) Marks

2 3
a) The series 1+1—p+(1—pJ +[1—PJ ++, p>0 hasalimiting sum.
p p b

Find: | ‘_ /
(1)  the range of values of p for which the series has a limiting sum. ,

() an expression for the limiting sum in terms of p.

b) Find x if:

(®  x 2x-1,2x+2 isan arithmetic sequence.

(i) x 2x-3,3x-2 isa geomelric sequence.

20
¢) Evaluate ) (Zr +27 ) leaving the answer in index form.
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