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MORIAH COLLEGE
2006

PRE-TRIAL
EXAMINATION

Student Number:

Time allowed: 2 hours

+ 5 minutes reading time.

o Calculators may be used.
e Show all necessary working
e Start each question in a new booklet.

/84

TOTAL

MATHEMATICS

EXTENSION 1 (Additional)

EXTENSION 2 (Common)

EXAMINER: J Taylor

STANDARD INTEGRALS

[xas
Jio
[e=ds

[ cos e
[ sin ad
[ sec” axdx

I sec ax tan axdx

1 i
Ja2+x2

1
dx
J\Iaf—xz

1
dx
J\lxz -a

J
x* +a*

—1—x"“, nz-1; x#0, if n<0.
n+1

Inx, x>0.

1
—eax,a+0.
a

1.

—sinax, a0

a

-—cosax,a»0
a

1

—tan ax, a# 0

a

1

—secax, a#0

a

1. .x o
—tani—,a#0
a a

sin~! f—, a>0,~-a<x<a
a

tn e+ @) I+l >al

ln{x+1/(x2+a2)}

NOTE: In x = logex, x> 0.

7 Moriah College Ext1 PreTrial 2006




Question 1 (Start a new booklef).

2)

®

)

d

Mis the point (-1, 1), N'is the point (g, b) and P is the point (6, 8). If P divides the
interval MN externally in the ratio 7 : 2, find g and b.

Two circles intersect at 4 and B. The tangents at 4 meet the two circles again at C and
D. CD cuts the circles again at P and Q.

Prove that AP = 4Q.

3
Solve the inequality 1 <2.

Find_[S"dx.

Find —%if y =log(logx).
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Question 2 (Start a new booklet).

a)

b)

)

L))

Solve |2x—3| <x+1.

i) Find the acute angle between the lines 2y =x and y = 3x. Express your answer in
radians in terms of 7.

if) Find the area bounded by the above two lines and inside the circle

x2+y2=4.

Leave your answer in terms of 7.

Find f(x)if f(x)=e"".

3

2 dx
Evaluate ] 33, 4,2

2

Question 3 (Start a new booklet).

a)

b)

d

€)

-9 sindx

Find ﬁm[tanix} showing all working.

Prove that if O is small sin(e + %] ~ 643 +1 .

2

Find j sin? 3xdx .

For what value of a does the equation x* +a —-%cos(Zx) = Qalways have two solutions?

Justify your answer.

3
Show that _3x_+12 =3+ 3 and hence find the exact value of 3x+2

x— x—1 2 x—1

dx.
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Question 6 (Start a new booklet).

d) P isthe point (2p, p?) on the parabola x2 = 4y.
Question 4 (Start a new booklet).

i) Find the equation of the chord through P(2p, p2) and O(2¢, ¢2).

a) i) Show that the cirve y = leogex has one stationary point and determine its nature. 4
ii) ¥ PO passes through (0, 2), prove that pg = -2.
i) Determine wwhether the curve has any points of inflexion, and sketch the curve. iii) The normals to the parabola P and Q intersect at R. You are given that R has coordinates
5 Clo+a)p*+a)
2 Show that, as the chord P ies, R ki 2 =4(y-
b) By using the substitution u = tanx or otherwise, find Jﬁi—dx o4 PO varies, Ries on the parabola =40~ 4).
1+2tanx
3 b) ABCD is a rectangle passing through the vertices of another rectangle PORS, with 4B making
an angle 8 with PQ A

B
Question 5 (Start a new booklet). b
a) i) For f(x)=5 sin"(%c) , state the domain and range. )
ii) Sketch the curve y = f(x). 2
iii)  Find f'(x) in simplest form. 2 c
b) i) Write down an expression for tan{er — B)
ii) Prove that tan™ 120 o LT 1 .
119 239 4 5 The sides PQ and PS are 12 cm and 5 cm.
9 ) Differentiate xtari'x. i) Show that the area of the rectangle ABCD is given by
1 . .
A=(5c0os0+12sinB)5sin0 +12 .
ii) Hence find Jtan'1 xdx. ( sino)ssin cos6)
2
i)  Showthat %: 169(cos? 6 —sin? 6).
iii)  Find the maximum area of the rectangle ABCD.
4 Moriah College Ext1 PreTrial 2006 5

Moriah College Ext] PreTrial 2006




Question 7 (Start a new booklet).

- (2x2 +1)+ V8x* +1

a) Find the domain of the finction f(x)= 5

b i) Show that
«/Ecos(u + %) =cosu—sinu

ii)  Provethat
4 (e" cos x) =2V2¢* cos(x + E]
dx 4)

iiiy Prove, by the method of mathematical induction, that

d” X Yo/ X i
¢ cosx)=2 P, cos(x +-%n) (n=12,)
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