Abbotsleigh 2001 21 Trial H5C

Total marks (120)
Attempt Questions 1 - 10
All questions are of equal value

Answer all questions in a SEPARATE writing booklet. Extra writing booklels are available.

Question 1 (12 marks) Use a SEPARATE wriling booklet.

(a)

(b)

(c)

(d)

(e)

U

Solve the equation 5-4(x-2)=19.

Find log, 13 correct to 3 significant figures.

Given thal plndqmmllunﬂm.ﬂndﬂmuhmul p and q if

(!Ji—ln}ﬁ+2)=p+q-ﬁ
Solve 2x' -Tx+6=0.

Graph the solution of [2x - 1| <7 on & number line.

Marks



Question 2 (12 marks) Use a SEPARATE wriling booklel. Marks

by
HOT TOSCALE

B(0.5)

o g
(-4,3) -

WMWMMMDIMMmmﬂMMnhA{-I.3}.5{{!. 5)
and C (9, 2).
Coprwmmmnmmmiuﬂﬁmmm,

{a)  Find the exact length of the interval BC. 2

(b) Etmﬂ'ulﬂuau.nﬂmnﬂmhi.dmwnlhroughhmdpwnndmmh

x+3y-5=0.
Chuﬂykﬁbﬂhﬂﬂlﬁn&kmmmlm, 3
(c) Firmn'umurdinam;ulﬂ.uupdnlmm&mIMAmaﬂleslhax axis, 1
J
(d)  Prove ABCD is a parallelogram. 2
(e) anWmhanpdnlEInhllmt. 2

if) Hence, or otherwise, find the area of ABCD. 2



Question 3 (12 marks) Use a SEPARATE writing booklet.

(a)

(b)

(c)

(d)

Differentiate the following:

dx+5
Ix-2

()

(i) x'sinx

in the diagram AC{DG, ZABE = 54°, BE = BF .
A B

5‘.

Find:
5
Al T
-1
W s

NOT TO SCALE

AmMIWfM—E:Ix-l Find the equation of the curve if it

pausuﬂrmnhhpdmu_.-l],



Question 4 (12 marks) Use a SEPARATE writing booklel.

(a)

(b)

An arithmetic series has a seventh lerm of B and the difference between the
twelfth and eleventh terms s - 4.

{i) Whal Is the common difference?
(i)  Find the first term of the series.
(i}  Find the sum of the first 17 lerms.

Consider the curve givenby y = x’ - 3x”.

(i) Find the coordinales ol the two stationary points and determine their nature.

(i) Find any point of inflexion,
(i)  Skelch the curve, showing the main leatures, for - | < x < 4

(W)  What is the maximum value ol the funclion over the given domain?

Please turn over

Marks



Question 5§ (12 marks) Use a SEPARATE writing booklel.

(a) Amddiumdanm&ndiemHmnﬂﬂu:mﬂm.%-ti:ﬂupmhahﬂlﬂhm
lhe pair of dice show:

(i) at least one six
{ii) alolalof 7 l

{b)  Find all solutions to 4" —17x2" +16=0

(c)  The following is the graph of a function y = f(x). f

1

(i) Over what domain Is the function decreasing?

(i) Draw a possible graph of the derivative of this function, f'(x).

(d) A quadralic function Is given by f(x)=2x'+mx+5 and f(-2)=1.
(i)  Find the value of m
(i) Ifthe roots of the equation f(x)=0 are @ and f# find the value of
M a+p

(y a’+p’

Marks



sllon 6 (12 marks) Use a SEPARATE wriling booklet. Marks
mm'u%uws;saw. 2

To calculate the area of the region bounded by the curve y = x’ - 2x and the
x axis between x =0 and x =4, Essie used [ (x* ~2x)dx.

(1) Explain why Essie's method of calculating this area is incorrect 1
()  Find the area of the required region. 3
melguduiﬂulmunganlmﬂummy=x-1e‘ al the point where x =1, 2

I

The diagram shows the graph of y =4 -1’
ty

NOT TO SCALE

) Show thal lhe x intercepls are 2 and - 1.

(i) Find the exacl volume of the solid formed when the region bounded by
:ﬂum y=4-1x" and the x axis is rotated about the x axis.



Question 7 (12 marks) Use a SEPARATE writing booklel. Marks

(a)

(b)

(c)

mmWﬂmawdlM,ThmummMMH:Mh
recorded in metres at 15 m inlervals across its width.

Bank 15 ) 15 15 15 Bank

13 16 1"

(i) Find an estimale lor the cross-sectional area of the river using Simpson's Rule
with 5 function values. 3

{ii) wmmmmmn-mdsmwm. Whal is the
volume of waler passing this section per second? 1

Alex deposils $75 inlo a superannuation fund at the beginning of each month. The
hmdpawﬁ%pumnhmmﬁmmmmhmldﬂhm
ol each month.

() Find the value of the fund al the end ol § years. 2
(i) How many months will Alex need to conlribule o the fund if he wishes the

fund lo be worth $40 0007 3
(i) Without using calculus, sketch the graph ol y=e' ¢+l 1

(i)  Write down the number of solutions to the equation e +l=x+13

Clearly indicate the solutions on your graph. 2




g

Question B (12 marks) Use a SEPARATE wriling booklel.

(=)

(b)

(c)

(d)

Differentiate y = 2".

Given that log, b = 2.57 and log, ¢ =0.35, find the value of
log, (be)’

i Differentiate y = log{cosx)

(i)  Hence find jlmnh

Amumm-mmﬂmmuwm » metres from a
hndpohtnlﬂnuumnﬁ:ghanbyur +17=51+2, 120

{n Fmammhmmmmummmmm,
(i)  Comment on the acceleralion ol the particle throughout its motion.
(i) In what Initial direction is the particle moving?

(iv) Al what time does the paricle come to rest?

Pleasa turn over




Question 9 (12 marks) Use a SEPARATE writing booklet. Marks

(a)

(b)

(c)

(d)

h:mh:hmmlgddmzmmjwum;mdmmmmnm
from the box and the first coin is not replaced belore the second coin is drawn. Find
the probability thal:

{i) both coins are gold. 1

(i)  alleast one coin is goid. | 9

mm.m-nmcuuwﬂmummﬂa,mmc:umm
zm-%m.
PB is an arc of a circle with cenlre A, radius AB, and meets AC al P. ’

6 A
]
NOT TO SCALE
6
p
c
()  Find the exacl area of the seclor ABP. 1
(i)  Find the exact area of the shaded portion BPC. ' 1
()  Showthat ke®, ke, ke, ... are the first lerms of a geomelric series. 2
(i)  Explain why this series has a limiting sum. 1

mw.F.dnmﬂinhhuHMMlim.iwm.hwm
V =V,e™ where ¥, was the value of the machine when new and k Is 8
constant, k > 0.

{i) Themwpdmdhnuﬂhmiﬂﬂﬂﬂﬂaﬂﬂhusﬁﬁn!nm
hhﬂﬂﬁu.ﬂﬂﬁiﬁnﬂhhﬁ“hﬂl:ﬂ.lu. 2

(i) The value of the machine continues to fall by 16% each year. Once the
machine's value s less than 10% of its original price, the company
can write the machine off.

Afer how many years can the machine be written off? 2

10



Question 10 (12 marks) Use a SEPARATE writing booklel. Marks

(a) Acylindrlcalmi;hh«mlmﬂnﬂhmﬁh:mrhﬂﬂummﬂihlﬁgﬁl,h.and
its diameter, 2r , is 18 cm.

(i) s:muutmammmnm.r.ngimuyr=:au'-1xr’. 2

(i} memmmuummwmmm, 3

(b) memmuawmwmwmmm
The two diagonals intersect al E.

C B
NOT TO SCALE

B A

Show thal DE? + 3EA™ = AD". 3

(c) mmmmmcmmlms.umac.dmxm.
Thcp-rlrmlnrulhhiunghutnmm ZABC =8 radians, T isthe
midpoint of BC .

A

=
()  Showthat sind=Y—* 3
i x

(i) 1H-m,nrulrumiu,=huwmm.arndw ABC is given by

A=(t-x}x-1. 1

End of paper




