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GENERAL INSTRUCTIONS [ cosax dx —sinax, ‘a
5 minutes reading time. .
Working time 2 hours. jsinax dx =-——cosax, a#0
Use black or blue pen. ¢
A table of standard integrals is provided on the back page. ) L a0
Approved calculators and templates may be used. [sec” ax dx P
Total Marks - 70 _[secax tanady  =-secax, a#0
a
Section 1 - MULTIPLE CHOICE (1 mark each) SO
o Attempt Questions 1-10. : Ia2+x2 dx =—tan” =, a0
» Allow 15 minutes. ' . »
s Answers on the separate sheet provided. A _ j— (S =sin?Z, a>0, -a<x<a
e Write your name/BOS number, teacher's name. , . Ja* —x* a
Section 2~ Question 11 —14 (15 marks each) { L i :]n<x+\/x2 —a2), x>a>0
¢ Allow 1 hour 45 minutes. _ ; Vit -d - A :
e Start each question in a new booklet. . - ) o
« If you use a second booklet for a question, place it inside the f T dx =1’1("+W‘2+“2)
first. - ' X ta ' ,
o Write your name/BOS number, teacher’s initials and question : ’ NOTE: Inx=log,x, x>0
number on each booklet. : x=10g, .
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Section 1 Multiple choice . (1 mark each)
(Mark the correct answer on the sheet provided)

d
1. —(cotx) i
o (cotx) is
(A)  l+tan’x
B) 2sec’ xtanx

© —cotxtanx

¢

(D)  ~cosec?x

3
2. Solve the inequali 21
1 ty3x+2
(A) x¢_—2 or x=i
3 3
®) Zzxslt
3 -3
© Zex<l
3 3
(D) x<2 or le
3 3

3. The point M divides the interval PQ externally in the ratio 7: 2. Find M if the coordinates
of P and Q are (-3,2) and (7,-3) respectively.

(A) M=(11,-5)
(B) M=(-11,-5)
(©) M=(1,5)

(D) M=(-11,5)
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4. The acceleration of a particle moving in a straight line is given by % = —.9x +18, .where its
disptacement from a fixed point O is x m. The motion is simple harmonic. What is the
centre of the motion and the period?

) . 2
(A) centre=-2 and per10d=—37£

. 2
(B) centre=18 and pCrlOd’-—‘?ﬂ

. 2
(C) centre=2 and penod=T”

(D) centre=—18 and period=27

5. Whatis the domain and range of f(x) = 3sin™ (1~2x)?

- -
(A) Domain: —1<x<1.Range: —6—£ys?

(B) Domain: 0<x<1.Range: 0<y=<zx

, = -
(C) Domain: —1<x<1.Range: -2—Sy_<_—2—
3

-3
(D) Domain: 0<x<1.Range: —2—$ys 5

6. The line DT is a tangent to the circle at D and AT is a secant meeting the circle at A and B.
Giventhat DT =6, AB=5 and BT = x, find the value of x.

(A) x=4
B) x=5
(C) x=6
(D) x=9
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7.
GV

®
©
®)

(A)

®

©

D)

9.

If f(x)=2In(x~3) what is the inverse function /™' (x)?
=
Sl @=et+3
) =e"+3

f"(x)=e"—3

Which of the following is the correct expression for jlz—;d;—z— ?
x

In(4+3x%)

Given that f(x)=3sin™ x+3cos™ x , by finding the derivative of f(x) determine the

unique value of f(x) ?

(A)
®)

©
®)

10.

A

®

©

®)

S(x)=0
S(x)=6

F(x)= 37”
S(x)=6r

The integral of sin®3x is ?

sin®3x

+C

sin6x
6

+C

[SARS
+

x sinéx
+
2 6

x sinbx

2 12
End of Multiple choice. Question 11 begins on the next page
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Question 11 Begin and label a new booklet. 15 marks
. X
Smg
.(a) Evaluate £1_1}3 =

(b) Find the gradient of the tangent to the curve  y = tan”'2x at the point x =1.5

(c) Find -‘% (cos(tan x))

5

(d) Using the substitution u=x-1 evaluate j'x\/x ~1dx.

2

(¢) Tind the remainder when P(x)=x" —5x" +8x—4 isdividedby x+3

2 2 2
® Ifa,,B,yarezerosofP(x)=x3+3x2—2x+1 find ;—+)§+;

(g) Write down the equation of the normal to the parametric equations below at £=-2,
. 2

. t
giving your answer in Cartesian form. x=t+2 and y= Y +1

(h) Find the acute angle between the lines correct to the nearest minute:
x—3y=2 and 3x-y=4

Question 12 begins on the next page
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Question 12 Begin and label a new booklet. 15 marks Question 13 Begin and label a new booklet, _ 15 marks.
‘ LY (8) Consider the fanction f(x)=cos™ 2x
(8) Calculate the term independent of x in the expansion of (x +7) 2
x (i) Sketch the function for ~0.5<x<0.5
» (i) Find the volume formed by revolving y = f(x) about the y-axis from 0<y <=
(b) (i) Show that f(x)=2sinx—10x+5 has aroot between 0.6 and 0.7 : 1

(ii) Use one step of Newton's method and starting with x = 0.6, find a better
approximation, Answer to 2 decimal places.

(b) A particle moves in a straight line so that its velocity as a function of x is given by the

: equation v* =x*(16—x")

(¢) Prove by mathematical induction, that 3" +2™? s divisible by 5 for all positive 3 0] Show the acceleration ¥is equalto % =2x(8 —x”)

integers n.

(ii) Initially the particle is 4 cm to the left of the origin. Find the direction in
which the particle travels immediately after leaving this ;iosition giving
reasons for your answer.

(i)  Find the maximum speed of the particle.

(d) By finding any intercepts and asymptotes, draw the graphof  y=
x

showing significant features. (do not use calculus)

(c) A 25 metre ladder rests with one end against a vertical wall and the
other end on horizontal ground which is level with the base of the wall.
The end in contact with the ground slips away from the wall ata
constant rate of 20 cm/s.
Find the rate at which the angle B, between the ladder and the ground is decreasing

! (e) (i) Express 2cosx+2\/§s'mx in the form Rcos(x—a),whereR>0 and 0<a<%. 2
] when the end of the ladder is 10 m from the wall.

(ii) Hence solve the equation 2cosx + 23sinx=2 for 0<x<2x 1

1 :
for 0<x <X it

(iii) Write down the least value of —————=——
2cosx+ 2«[5 sinx 2 1

Question 13 begins on the next page ) g

Question 13 continues on the next page
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Question 13
(@

040°T

130°T

A woman walks along the road from P to Q and sees a monument OM in the distance.

P and Q have bearings 040°T and 130° T respectively.
" The angle of elevation from P to the top of the monument M is 35° and the angle of
elevation from Q to the top of the monument M is 50°

The monument OM is of height h metres and its base O lies in the same horizontal
plane as POQ.

Copy and complete the diagram on your page showing a/l relevant information.
@ Show OP = }tan55°

() Find the size of angle POQ

(i)  Show that PQ = hvJtan? 55° + tan? 40°

(i) If PQ = 400 metres find 7 (to the nearest m).

Question 14 begins on the next page
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Question 14 Begin and label a new booklet. 15 marks

(a) The following equations of motion may be assumed in this question:

Horizontal Vertical
Acceleration ¥ =0 y =-10
Velocity x = Vcosf y = —10¢ + V'sin8
Position x = Vtcosé y = —5t2 + Vitsin@

A particle is projected at a speed of ¥ m/s at an angle of projection 0 to the
horizontal and 1% seconds later passes through the point P whose horizontal distance
from the point of projection is 36 m and whose vertical height from the point of

. a3
projection is 3 1 m. \

' , 45
® Find the speed ¥ and show that the angle of inclination & = tan™ (E) .

(i)  Find the range of the projectile.

()

In the diagram JKILM lie on the circle. The chord JL bisects £ KIM and cuts the chord
MK at N. ' .

Copy and complete the diagram on your page showing ALL relevant information.
@) Prove AJML ||| AJNK
(i)  Show that IM*JK =IN*JL

Question 14 continues on the next page
' 10
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Question 14

(c) A water tank is being filled at a variable rate and the change in volume of water in the

tank is given by ‘Z—V =k(F -V, where F is some constant,
t .
6] Show that ¥ = F — Fe™ is a solution to the differential equation.
(i)  Whatis lim¥ and sketch the graph.
-3

(iii)  If one quarter of the tank is filled in 10 minutes, find & .

(iv) Followiﬁg on from part (iil) what fraction of the tank is filled

in the next 10 minutes?

The end of the paper

BP XS

11

‘Ascham School Mathematics Extension 1 Trial 2013 Copyright.

Standard Integrals

'[x"dx =—ex™ ne-1; x20,ifn<0

Ie‘”‘dx =—e%, a=z0
1.,
Icosaxdx =—ginax, a=#0
a .
. ' 1
fsmaxdx =-—-=—cosax, a#0
a

1
Jseczaxdx =—tanax, a=#0
a

1
J secaxtanax dx =—secax, a#0
a

J 1 dx =—1—tan“x, a#0

NOTE:Inx =log,x, x>0
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