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Mathematics Extension 1 — Half Yearly Examination Year 12— 2009

Question 1 (16 Marks)

a)

b)

Solve < 2

2x-1

P divides the interval from (4,-1) to (0,3) in the ratio k:1
(i) Write down the coordinates of P.
(iiy  IfPlies on x+2y=0, find the coordinates of P.

Prove that, if x* — x* + Jx — 4 hasa factor of (x+1), then it also has a factor

of (x-2).

When the polynomial P(x) is divided by x*—1 the remainderis 3x-1.
What is the remainder when P(x) is divided by x-1?  Justify your answer.

@ Show that the acute angle 6 between the straight lines y = x + 2 and
m—1

y=mx+b isgivenby tanf =
m+1

(i)  Write down a similar result for the angle ¢ between the straight lines
y=3x—-1and y=mx-+b.
(ili) Hence find the gradient(s) m of the line(s) y =mx + b bisecting the angles

between the straight lines y = x+ 2 and » = 3x - 1.
(Answer in simplest surd form)

Question 2 (16 Marks) Start a New Booklet

a)

b)

4

Evaluate Ill 4t(2t~1)° dt by using the substitution u=2¢-1
2
X

Use the substitution z=x"-+2 to evaluate I] ——
o (x"+2)

T

4
(i)  Provethat .[sinzxdx:f——l.
] 5 4

(i)  Find de- (xsin’ x)

F:4

4
(ifi)  Hence, or otherwise, prove Ixsin 2x dx = }11
0

(i)  Divide x* by x*+1 cxpressing your answer in the form x* = (x* +1)Q(x)+ R(x).

3

. N 1
(i)  Hence, or otherwise, evaluate _f
o x*41
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Question 3 (16 Marks) (Start a New Booklet) Marks

a) Find in simplest exact form, the value of tan 105° 2
b) Express cosx + v3sinx inthe form Acos(x—a).
Hence solve cosx + 4/3sinx = 1 for 0<x<27. Give cxact answers. 3
c) i) Prove that sin(a+8) + sin{a— ) = 2sinacosf. 1
(ii) Hence evaluate J‘f sinZxcosx dx 3
d) (1) Solve the equation sin2x = sinx for 0<x <27z, 2
(ii)  Give general solutions to this equation. 2
(iii) Showthatif 0O<x< % , then sin2x > sinx. 1
(iv)  Find the area enclosed between the curves y = sin2x and y =sinx 2

Question 4 is on next page.



Question 4 (16 Marks ) Start a New Booklet Marks

a) The function f(x) = x> — In(x+1) has one root between 0.5 and 1. 1
() Show that the root lies between 0.8 and 0.9.
(ii) Use halving the interval method to find the root correct to one decimal place. 1

b) 0] Show that the function f(x) = x* — x> — x — 1 hasazero between 1 and 2. 1

(il  Taking x=2 as a first approximation to this zero, use Newton’s method to find 2
a second approximation.

(ifi)  Give a geometrical interpretation of the process used in (ii). Whyis x=1 2
unsuitable as a first approximation to this zero?

c) The polynomial (x—a)® + B iszeroat x= 1, and, when divided by x, the remainder 3
is —7. Find all possible values of the pair @ and £. Hint: You may use the binomial
expansion (x+y)’ =x’+3x>y +3x° +y°.

d) Two circles intersect at E and F. AEC and BFD are straight lines. 2
Copy the diagram and prove that AB is parallel to CD.

D F
B
A
c \/E\/
e) PQ is a common tangent to circles PAC and QBD
PA is parallel to QB.
A
& B
D
T P Q K
6] Prove that PC is parallel to QD. 2

(i)  PQBC s a cyclic quadrilateral. 1




STANDARD INTEGRALS

. 1

) o* dx . = 77 @, x20ifn<0
.

1 : ' .

) 37 & = Inx, x>0
ol 3 1

J €% dx = 76%,a=0

) cosax dx = g sinax , a=0
- 1 |

J sin ax dx = -7 cosax , a0
ol 1 -

] sec? ax dx _ = '&'tanax,a;to

8 Jr~
s
1)
o
&
H
Q

sec ax tan ax dx =

1 1 g X
] a‘?-i-xzdx' =Etan15,a¢0
L dx s'n'1£ a>0 -a<x<a
= 1 ’ » -
) 22 a
1 | |
E = dr = ln(x+‘\"x2-a2-) ,x>a>0
J . a .

S dx .' = ln(x+‘\lx2 + a2)

NOTE: Inx=logex, x>0
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