
SYDNEY GR,AMMAR, SCHOOL TRIAI, EXAMINATTON 1ee9

E/4UNIT MATTHEMATICS FOR,M VT

Tirne allowed: 2 hours (plus 5 minutes reading) Exam date: r6th August, 1999

fnstructions:

All questions may be attemPted'

All questions are of equal value'

Part marks are shown in boxes in the left rnargin'

All necessary working must be shown'

Marks may not be awarded for careless or badly arranged work'

Approved calculators and templates rnay be used

A list of standard integrais is provided at the end of the exarnination paper-

Collect ion:

Each question wilt be col'lected separatetry'

start each question in a new answer booklet-

If you use a second booklet for a question, place it inside the first- Don't staple.

write your candidate nurnber on each answer booklet-

h ' / t e s t . / { i r n r n 3  t r l  l ' 2 l U  / \ . t ! l



Marks

tr
tr
tr
tr
tr

SGS Trial lggg . g/t, Unit Mathenatics Form VI .. Page 2

QUESTION ONE (start a new ansnrer booklet ) / L

(r) Find and simplify the term in 15 in the expansion bf (2 -")'-

(b) Differentiate e2" sins-

(") Find the gradient of the tangent to y : sin-t 
l 

"* the point where s : 1-

( d ) S o l v e * 2 - r * 6 > 0 -

(*) Find, comect to the nearest minute, the acute angle between the lines s - U * 3 : 0
a n d Z r * - Y + 1 - 0 '

tr (r) Find:

(i) Iryd*,
( i i )  !#*

Exam continues next page . . .
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WESTION TWO (Start a IIew a,nswer booklet)

(u) Find the general solution of cos tr - - 
l ' . '

(b) What are the coordinates of the focus of the parabola (r + 3)' - 8(y - t)?

(")

The point P(Zap,ap\ and the origin O lie on the parabola 12 - 4ay. M is the

rnid-point of the chord OP-

(i) Find the gradient of O P -

(ii) Show that the tangent at a point T(Zat,ot') on the parabola has gradient f.

f@I.fence firnd the point A on the parabola where the tangent is parallel with the
:/chord O P , and show that A is equidistant from M and the r-axis.

tr (d) (i) show *' + 0' : (o * 0)(@ + P)' - sog)-

(ii) Given a and p are roots of the quadratic equation 12 *3r -2 - 0, find the value

bf a3 + 0' without finding the values of the roots-

QUESTION THREtr (Start a new answer booklet)

(") (i) Prove that sin2 d - + 
- | cos26-

f7Y

(ii) Flence d,etermine 
{ 

sinz 0 d0-

tr (b) Use rhe subsritution u - r* r to help evaluate {^' O+ 3r)( t - r)T dr .
Ja

.I

Write down a vah.re of d for which -- is undefined-
t -l- stn ff

t
--, 5s62 d - sec (/ ta,n 8"

1 I- sirr 6

t ' l
I .--: . , d,0. [Flrrv'r: You rnay want to consult the list of standard

" l  I  Fs in {9

td (o) (i)

( i i )

( i i i )

Show that

Hence fincl

integra,ls. l

[\{arks
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QUESTIONFOUR(Star tanewansqrerbook le t ) .

(") (i)

(ii)

(iii)

tr (b) (i)

(ii)

(iii) rlence show rhar rhe coefficient of rG in the expansion of (" 
- 

:)t ("'* #)tt

is equal to rsC6'

An amo'nt p is borrowed. from a bank at an interest rate of -R per month com-

pounded monthly. At the end of each month, an instalment M is paid back to

the bank- Let A,. be the amount owed at the end of the nth month, after the

instalment is Paid- Shou' that:

SGS Tri'a| 1999 3/4 Unit Muthematics Form VI " Page li

Use sigma. notation to e*press (1 + ,)'n as a irim of powers of r'

2n

Hence show that I"" '(- i) ' :  ( l)t" '
r:Q

2 n - l

Ilence eva,luate L'*C" (- +)"'
r-O

I  r \ 2
E x p a n d I t - - l

\  t /

/  
r  \ 1 4  t 4

show rhat I r' + ; ) 
- E 

tnc""'u-4r'

\  t " /  r : o

tr (.) (i)

An:I"(1 + j?) ' - .  J l / ( ( l+4)" -  
1)

(ii) A couple want to borrow $20 000 from the bank, for a new car. After all charges

are taken into accou.nt, the effective interest rate for the personal loan is L'2%

per month, compounded monthlS with the loan to be repaid over 5 years. The

,orrpl" can only afford to make repayments of $450 per month- Witl the bank

give them the loan? Justify your a'rlswer'

Exa.m continues next page . . .
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QUESTION FIVE (Start a new ansnrer booklet)

(") An object moves so that its displacement r metres at time f second.s is given by:

r : c o s 3 f  * 2 s i n $ f  .

(i) Show that the motion is simple harmonic by showing that it satisfies the differ-

ential equation ii: -nzrrfor some n ) 0-

(ii)

(iii)

Express r in the form r sin(3f * o), where r ) 0 and 0 ( c < t -

Hence firrd at what time, to the nearest seJo{r,d, the object first reaches x :2-

&p' I f"' .
tr (b)

t r ( c

PQRS
is a cyclic

quadrilateral

In the diagram above, two circles intersect at A and B- The cornrnon tangent TU
touches the circles at P and Q respectively. A line through 4 cuts the left-hand
circle at R and the right-hand circle at S, and it is found that PQRS is a cyclic
quadrilateral- Copy the diagrarn into your answer booklet.

(i) Give a reason why LUQR - LPSA-

(ii) Use the angle in the alternate segment theorem to prove that P.S ll AQ.

(iii) Thus show that LP AS lll ACi?/.

(i) lhe /atus rectum of a parabola is the focal chord parallel with the directrix. The
parabola ,' == Aay has focal length a. Write down the length of its latus rectum.

( i i )

A pupit clrew t,he graplts of tvrro rll iterent parabolas, shown above, using the same
scale on botFr graphs ancl using the given foci and directrices. The left hand graph
is conect. Explain why the night hand graph must lre incorrect.

h : / t c s t / 6 r n r r r l l  t r l  t Z / a 1 : t t l

I

Exarn continues overleaf ..
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Marks

tr
a new answer booklet )

In the diagram above, a tank initially contains 1000 L of pure water. satt wa,ter begins

pouring into the tank from a pipe "oa " stirring btade ensures it is completely mixed

with the prrre water. A """o,,i pip* draws the water and salt water mixt're off at the

sarne rate, so tha,t there is always a total of 1-000 L in the tank'

(i) If the salt water enteriag the lank 
contains 

? 
gty of salt per litre and is flowing

in at the constant rate oI. L/min, how much salt is entering the tnnk per minute?

(ii) If g gra,ms is the arnount of salt in the tank at time f , how much salt is in 1L at

time f?

(iii) Hence write down the amount of salt leaving the tank per minute.

(ir) use rhe previous parts to show that # 
: - 

ftt A -2000)-

(r) Show that g - 2000 * Ae- # ;r a solution of this differential equation-

("i) Determine the value of A'

(vii) What haPPens to Q *t f -+ oo?

(viii) If there is l kg of salt in the tank after 5f hours, find ur'

A pupil investigated a differentiable function f (") and found the following information:

f(*) has i ts orrty zero at x 1, f(0) 
- 2,, |$f(") -  0-

(i) Draw a graph of the possible shape of f(r)'

(ii) Use your graph to demorr:, ,r : hhat f(t) must have an inflexion point to the

right of g -_ -1'

tr (b)

l r  : /  t c s t  / 6 m  m  3  t  r l  1 2  / B  1 9 9
Exzrm continues next page . . .
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QUESTION SEVEN (Start a new answer booklet)

(") (i) In the diagram on the right, PQ is the
arc of a circle with radius r subtending an
acute angle r a,t the centrc O- l? is the foot
of the peqpendicular from Q to the radius
OP. Find leqgths of the arc PQ and the
intenral QR in terms of t a,nd r-

For'rn VI . . page f

.+i) An ant travels from As to O along the saw-
tooth path as shown in the diagra,m on the
right. Show that the total distan ce y trav-
elled by the ant is:

s *  s inr
v - L  - -cos r

(iri t Given 0 < r < ;, use the derivatiye of y to
find the value of r that gives the shortest
such distance.

AoAlA2A,

tr (b) (i)In the diagram, P is a point outside a circle
with centre O and radius r. The secant p0
cuts the circle at A and B respectively and
P A - a. PT is tangent to the circle at ?
a n d P ? - f .

(o) Give a, reason why t2 - a(a * Zr).

W) Solve this equation for & and hence
show the geometric mean of ,tr,A and
P.B is less than the arithmetic rnean.
Norp: The geometric mean of a and b

is Job and arithmetic n 
o' + b

tean [s 
o "

(;i'} The diagra,rn on the right shows the in-
terval P AB . .A circle is drawn to pass
through A and, ts. A tangent is drawn
frorn P to fotrctr ihe circtre at F" Find and

and f,angents-

- . l { f t '

-t.{ 7
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