2009

SEMESTER 1
EXAMINATION

Mathematics Extension 1

General Instructions Total Marks — 84
o Reading time — 5 minutes s Attempt questions 1-7
Working time—2 hours o All questions are of equal value

L]

e  Write using blue or black pen

» Board-approved calculators may
be used

o A tableof standarddntegrals is
provided at the back of this paper

o All necessary working should be \5(/, WMoY U!}{)‘\
shown in every question \*\
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Question 1 (12 marks) Start a new writing booklet.

(a) Write an expression for sin 26 in terms for sinG
7
{b) Calculate 2(2!’1 + 3)
n=4
4 - 2Xx
Sol <2
© ¢ X+5
{d) Determine coordinates of the point P, which divides the interval A{-1,6) and

B(4,-6} in the ratio of 2:3.

(e) Find, in degrees and minutes, the acute angle between the lines

y=2x+3and x —y =1

" Calculate x to 3 decimal places, using logs, for the following equation
=2
2

(9) Write the primitive for 2xe% .

End of Question 1

Question 2 (12 marks) Start a new writing booklet.

(a) Using the remainder theorem, or otherwise, fully
fabtorise 6% & 17x" —4x—3 .

[AIE]

(b) Show that S in?3x.dx =

1(11: 1)
2 \12 6

FE]

sin 20

{c) Prove that m

= 8ind
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{d)

Not to Scale

Z
\_/

Y

WXYZ is a quadrilateral inscribed in a circle with centre O.
ZXWZ =32°
Find, giving reasons, the size of:

(B ZX0Z .
(i) LXYZ .
End of Question 2
Questidn 3 (12 marks) Start a new writing booklet. Marks
(a) Solve COsSO + %= 0, 0<0<2n - 2
(b) Two of the roots x3 + ax® + b = 0 are reciprocals of each other,
a, b are real numbers.
; 1
@ show that the third root is equal to —b.
3

ii 1
i Showthat @ = b — 3
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(c) TA is a tangent which touches a circle at T. TA is extended fo P. Cisa
point on the circumference on the circle such that CA cuts the circle at B.
CB =BT.

(i)  Copy the diagram and add on alf of the above information of the above
information.

P

(i) Prove ZBAP =3 x £ZBTA giving reasons

(d) ()  write the expansion of sin (a + f)

(i)  Hence, find the exact value of sin 105°

End of Question 3

Question 4 (12 marks) Start a new writing booklet.

. . 1
(@ (I}  Show that there is a root fo the equation SINX = X — 5 between x = 0.5 and
x=1.8.

(i) Taking x = 1.2 as adirst approximation to this solution, apply Newton’s method
once to firld a closer approximation fo the solution. Give your answer correct to
two decimal places.

(b) wiite (1 4+ V7)? in'the form @ + b7
{c) Using the difference of two cubes, show that

sin3 9~cos®0 1 .
eee———— =1+ -5in2f, where 0 < 6 <.
sinf—cosd 2 2

2
(d Caléutate the volume formed when f(x) = N

between x=1 and x=5. Give an exact answer.

(e) Use the factor theorem to show that (x + 4) is a factor of

x*+ 2x3 —13x% — 14x + 24

End of Question 4

is rotated around the x axis

Marks

Year 12 Semester 1 Examination Extension 1 2009 Page 4 of 8




Question 5 (12 marks) Start a new writing booklet. Marks

(@) Let f (%) =

()  Forwhat values of x is f (X)undefined. ' 1

iy Showthaty = f (x¢) is oqd.

1
(iiiy Show that as x is increasing Y = f(x) is decreasing for all valuesof x for
which the function is defined. 2
(iv) Hencesketchy = f(x). 2
(b) Use the method of mathematical induction to prove that
2"+ 8 is divisible by 6.
] sin@ 2] '
(c) Use £ = tan— to prove that =cot— 2
Z 1-cosf 2
| End of Question 5
Question 6 (12 marks) Start a new writing booklet. Marks
g
(a) () FExpress COSX + J3.sinx intheform R sin (x +a)for R>0 2
(i)  Hence or otherwise state the least value of COSX + 43 sinx 1
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(b) () Given the parametric equations x = 4tand y = 2t show that the
Cartesian equation is x = 8y. 1

(i)  Using the parametric equations show that the gradient {o the tangent at
P(4t,2t%) isequalto t. 2

(iiy Hence, or otherwise prove that the normal to the parabola x* = 8y atthe
point P(4t, 2t2) has equation x + ty = 2t% + 4t 2

(iv) The point M (3,1} is an external point to the parabola x% = 8y, Find the
equation of the chord of contact and hence by solving fwo equations
simultaneousty, show that the coordinates of the points of intersection

between the chord of contact and the parabola are (4,2} and (2 , -;—] . 3
(V)  Find the value of the parameter ¢, at the two points found in'(iv). 1
End of Question 6
Question 7 (12 marks) Start a new writing booklet. Marks
{a) T
h metres
B/
W (L _
F
S

A-surveyor estimates the height i m of a mesa in the desert by taking two
readings. Standing due South of the foot F of the mesa at point S, the angle of
elevation to the top of the mesa is 9°, whereas from point W, due west of the foot
of the mesa, the angle of elevation is 15° to the top of the mesa. The surveyor
knows that the distance from S to Wis 1200 m.

Copy the diagram.
2
@  Showthat.h?(cot? 9° + cot? 15%) = 1200 2
(i) Hence find the height of the mesa correct to two significant figures. 2
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(b)

(i)

(i)

(iiff)

(iv)

(c)

(d)

E

The above diagram shows a British 50 pence coin. The seven circular arcs AB,
BC, ..., GA are of equal length and their centres are E, F, ..., D respectively. Each

- arc has a radius a units.

If Oisthe centre of the coin, explain why 0 is 2n radians.

~

Hence or otherwise show that ~ AEB = % )

1
Hence show that area of sector AEB is 7 &

14

Hence, or otherwise, showthat the face of the coin has an area
%az (n—?tanl)

14
Find [im_SIN X
x =+ 14
Find 122- In(e* +1)
dx

End of Question 7
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STANDARD INTEGRALS

1 .
x" dx =—x" ne-1, x#0,ifn<0
J n+l
(1
—dx =Inx, x>0
Jx
-
e dx =—e™, a#0
J a
( ]
cosaxdx =—sinax, a#0
a
4
( 1
sinaxdx =——cosax, a#0
J a
™ 2 1
sec” axdx =—tanax, az(
J a
' ~ 1
secaxtan axdx« ==secax, a#0
J a
(1 |
, > dx =—tan'=, a#0
Ja +x a a
|
1 . X
dx =sin"=, >0, —a<x<a
J o=yt a
! Y
'—2'———2-dx —_—hl(JC‘I— xzmaz), x>a>0
JANX —d

J—ludx :]n(x+\/x2+a2) A{@b\
er 3 )

NOTE: Inx=log,x, x>0 i [ SEMIOR | )
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