Student Number:
Year 12 Mathematics Extenslon 1
Task 2
March 2017
St Catherine’s School

Vrcerley

Time allowed: 90 minutes plus 5 minutes reading time

Total marks: ) 52 marks

Weighting: 25%

There are 10 questions including 7 multiple choice questions.

INSTRUCTIONS

« InSection |, answer the 7 multiple choice questions an the attached
multiple cholce answer sheet. .
s In Section lI, start questions 8, 9 and 10 In three separate answer
baoklets. You may request more booklets if needed.
» Show all necessary working for questlons 8, 9 and 10.
+ Marks may he deducted for careless or badly arranged work,
+ Areference sheet is provided.
«  Write using blue or black pen. Black pen Is preferred.
Multiple cholce ) /7 marks
Question 8 . . *415 marks
Questlon 9 1 15marks
Questicn 10 " /15 marks
Total 452 marks
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[n.
Section1
7 marks
Attempt questions 1 -7

Use the multipte-choice answer sheet for questions 1 7.

1. Whatis a focal fength oftﬁe parabola given.with x =108, y = —5t*7
A} —5 .3
{A) ﬁ‘z
5
€} 3 ‘ D)5
2. ff(x) = %x + 3 , find the gradient of y = F~1(x).

(A5 (®) 5

-5 _ D) H§

2 Which of the fallowing is an asymptote to the curve y = ? ?

Ay x=3 (8) y=0

Qy=x . D=0

41 Eind the exactvalue of tan (sin“1 (— %))

W-r (8 ~2
@3 o) &
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5. Which of the following curves represents =3 f dx
C e following epresentsy = -5~ ) i1
A U ' n
w S = A S {B) 5
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Which one is the equation of the function above?
? ; {A) y = sin x4+ 1) (B} y =cos™{x+ 1)
1 _ . . _ . _1 .
. (€ y=cos™H(x) +1 Dyy=sin"(x) +1
T 5 5 4 3 -7 o 1 2 3 4 § 3 7 1 '
-1 "
() ‘ !
* ;
)
! |
i
r % 8 =« -3 -2 -1 . e 1 1 8§ 4 % & 71 & : ‘ End of section |
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Section !l

45 marks

Attempt questions 8 — 10

Answer each guastion In a SEPARATE writing booklet., Extra writing booklets are available,
In Questions 8 — 10, your responses should Include relevant mathematical reasoning and/or

calculations.
Question 8 {15 marks) Use a separate writing booklet Marks
e Differentiate y = tan™* —— 2
et
h) P(4p, 2p%) and Q(4q, 2g°) are two points on the parabola x* = By.
@ (4q,297)
g
Pl4p,2p")
T
(i  Show that the equation of the tangent at point P is 2
px—y=2p?
(ii)~ The tangents at P and Q intersect at point T'._ 2

Write down the equation of the tangent at Q and hence show that the
coordinates of point T are (2(p + q), 2pq).

/(zﬁf P and Q move on the parabola such that PQ always passes through the 3
focus.
Showthatpg = —1

M Hence find the equation of the locus of T. 1

Question SrcontinUeS'ovgr the next page
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Question 8 continued..

c}

.(9

Consider the parabola y = x%

Y

Y

o
-t

F

it Is given thatthe equation of the tangent at a point Pt t3) s

y = 2tx — t2. Do not prove this.

A line SF is drawn perpendicular to the tangent at P from the focus §,
meeting the tangent at F.

Show that the equation of SFis 2x + 4ty =t

Show that the coordinates of point F are (%, 0).

((iii') Find the Cartesian equation of the lecus of M, the midpoint of SF.

End of question 8
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Question 9 (15 marks) Use a separate writing booklet
a . dx
) Find [ —_
b)

A\

P (8p, 407

i Show that the equation of the normal to the parabola x% = 16y at the
point P(8p, 4p?), Is given by x +py = 8Bp + 4p? .

i This normal meets the y-axis at the point N.
S is the focus of the parabola. Find the distance SN in terms of p.

})’ Find the exact value of: *
1
VI : ;

f
1+Sx2
1]

Question 9 continues over the next page.
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Question 9 continued..

d) Consider the curve
_x+1
MY

Iy State the equation(s) of the vertical asymptote.
fij)/' Find the equation of any horizontal asymptote(s}).
(i} Show that there.are na stationary points.

{iv} Sketch the curve showing the above features and include the x and y
intercepts.

End of question 9
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Question 10 {15 marks)

ay’

b)

(i)
)

i)

<

(l)/ .

0]

]

Use a separate writing booklet

By using the expansion of tan(A + B) prove that
-1k -13 7
tan (4) + tan (5) =-.
This needs to be set out clearly. Showing calculations alone will not be

acceptable.

f{x) = 3cos™x

Find the domaln and range of f(x)

Sketch the function clearly indicating all important features

Find f1x
Consider the function f{x} = (x — 2)% + 1, for the domain x = 2

Find the inverse function f*{x)

On the same coordinate axes sketch the functions = f(x), ¥ = f~*(x) and

the line y = x, clearly indicating the end point and any points of
intersection, ’

Find the x coordinates of any point(s} of intersection of
y=[f(x}andy=f"(x)

END OF PAPER
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