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SECTION A (MODULE 2.I)

Answer BOTH questions.

lf 2log,2 + log" l0 - 3log"3 - 3 + log"5, a>0, irnd the valueofa.

Find the value(s) ofx e R which satisfy 2log.,x = log. (x + 6) .

[5 marks]

[5 marks]り

　

ｃ＞ Complete the table below for values of 2' and e' using a calculator, where necessary.

Approximate all values to I decimal place.

(e)

On the same pair of axes and using a scale of 2 cm for I

on the y-axis, draw the graphs of the two curves

y=Tand!=dlor-2<x<3.

Use your graphs to find

(i) the value of.r satisfying 2'= r'

(ii) the SMALLEST INTEGER .r for which s* -

(ii) tan'z(.t') .

Use the substitution a = sin .x to find

f e'in" cos x dx .

(c) The parametric equadons of a curve are given by
x=3-2t,y-t(l-r).

(i) Firt 9* in rcrms of t.

(ii) A normal to the curve is parallel to the line
normal.

(d)

[4 marks]

unit on the r-axis, I cm for I unit

[7 marks]

[2 marks ]

2'> 3. [2 marks]

Total 25 marks

[5 marks]

[4 marks]

J = 2. Find the equation of this
[6 marks]

Total 25 marks

GO ON TO THE NEXT PAGE

2. (a) Differentiate, with respect to .x, EACH function br:low. Simplify your answers as far as

possible.

(i)
-x+ I [5 marks]

[5 marks]

(b)

χ
‐2 0 0.5 I 1.5 2 2.5 3

′ 03 14 28 57

♂ 01 16 45 12.2
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3. A

(i)

( ii)
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SECTION B (MODULE 2.2)

Answer BOTH questions.

sequence of real numbers {r,, } satisflres the recurrence relation:

ur=1,u,u,,.r=2,

Show that u"*t = u,.

Given that Q,= u,tt + a,, and b,= u,*, - x,,, write down the firstFOUR terms

ofeach of the scquences {r,}, {",,} ana {a,}. [6 marks]

State which of the sequences in (ii) above is convergent, divergent or periodic'
[3 marksl

a) /is a strictly increasing

b) the equation f (x) = O

c) the equation f (x) = O

[2 marks]

[9 marks]

[5 marks]

Total 25 marks

function [3 marks]

has a root d in the interval [0, l] [3 marks]

has no other root in the interval [O' l].
[3 marks]

(ili)

(b)

(C)

Prove by mathematical induction that

Ztr+lr = I a(rr + l)(n+2),forall rre N.

Find thc sum of lhe arithmctlc progression

12, 69, 66, ..., -24, -27.

(a) (r) The l'unction f: R --s R is given by .f (x) = xi +2t-2'
Show that

4.

(b)

(ii) By staning with rr = 0'5 as a first approximation to the root' d' use the Newton-

Raphson method io find a second approximation, x2' to the root o correct to 3

decimal places. [4 marks]

Given that the coefficient ofx2 is zero in the binomial expansion of
(l -ax) (l + 2.r)5, find the valueof a and the coefficient ofxr' [12 marks]

Total 25 merks
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GO ON TO THE NEXT PAGE



(a)5。
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SECT10N C(MODULE 2.3)

Answer BOTH questions.

A message is sent using two Symbols,α and β arrangedin sequencc Thc probabil■ y that

山■ヽtsymbol semヽ αお÷
A tree diagraln is started in the diagram bclow

Flrst Symbol Sent Second Symbol Sent Third Symbol Sent

Start

here

Copy the diagram in your answer booklet and use the information above ro write the correct
probability on EACH branch of the tree diagram. [2 marks〕

(D Use this information to extend your diagram to represenr the FIRST THREE
symbols sent. [3 marks]

(ii) Write CLEARLY the probabiliries on EACH branch of your tree diagram.

lE marksl

(c) Using the information from your tree diagram, find the probability that

(i) there will b€ EXACTLY TWO a's among the FIRST THREE symbols sent

(ii) the THREE symbols senr are identical.

〔6 marks]

[6 marks〕

Tota1 25 marks

G00N TO THE NEXT PAGE

(b) Aftertte istsymbol has been sem,ぬ e prObaЫ Iり tha an α L sem麓 +if me prccedng
symbol was an α and÷ f he prCCCdng symbol was a β
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(a)6.

5‐

A rectangular container with a lid, is made from thin metal. Its length is 2.r metres and its

width is .r metres. The box must have a volume of 72 cubic metres.

(b) ThC COtt of manng χ anides pcrday is S(与 メ +5飯 +50)and me sdhng pHCe ofeach

anたにヽ S(80_+χ )
Find

(i) Show that the area, A square metres, of metal used is given by

A=4x2+ 216
x

(ii) Find the value of r so that A is a minimum.

(i) the daily profit in terms of x

the value of ,rto give a maximum profit

the maximum value of the profit.

END OF TEST

15 marks】

[5 marksl

[5 marks〕

13 marksl

12 marks〕

(li)

(‖ )

(C)

m subsequent yetts wⅢ Jways bcモ of What i Was the year befoc.C」 cdaに ,to the

nearest dollar,thc TOTAL amount ofrcnt paid forthc flrst 15 years     15 marks〕

Tota1 25 marks
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