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UESTION 2
NORTH SYDNEY GIRLS' HIGH SCHOOL
« TRIAL HIGHER SCHOOL CERTIFICATE, 1990 (a) A circular oil slick lies on the surface of calm water. Its area

is increasing at the rate of 12 m®/min. At what rate is the radius

increasing at the time at which the radius is 3 metres?
MATHEMATICS 3U/4U COMMON PAPER

QUESTION 1 . ' (b) Use the substitution u = sin x to-show that
: - cos x. dx T
(a) Simplify tan 5x - tan x . J X e 5
1 + tan 5x. tan x 4 sin® x + |

0

(bl Find the acute angle between the lines 2y =x + 1 = 0 °

{c) PQR is an equilateral triangle. QR is produced to T so that
and y = 5x + 2 (give answer correct to the nearest minute).

RT = 1 QR.
3

If RT = x units, prove that PT = x 13 units.

(el If «,8 ,¥ are the roots of the equation 2x* + 5x -.3=0,
find the value of o~} 4 ﬁ -1, oyl

(d) Find the derivative, with respect to x, of:

(i)%» log (x* + 1)

‘ 2z
(i) eX cos 4x
(d}  Find the co-ordinates of the point that divides the interval PQ
externally in the ratio 3 : 4 if P is the point (2, 5) and
Q is the point (-1, 0).

(e) Find the limiting sum og u
4

L+sin®x+sin'x+..... for -k < x <
, 2 2
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QUESTION 3 QUESTION 4
(a) (i) Find the value of the pronumerals x and y, giving reasons . ) . .
for your answers. (a) The equatior;ix = | -~ x has approximate'l_y the 'solution x = 0.5,
Use one application of Newton's Method to obtain a better
(0 is the centre of the circle) . approximat ion.
(b)  Evaluate exactly J ( l - ) dx

(c) In how many ways can a train of ten carriages be arranged if four of the
carriages

(i) are to be kept in a given order‘.; \\\ \ \\\ \ \\
(ii) 1f £BCD = 88° and LEBA = 3g‘°.
find LBAE and LBDE, giving

(44 must be kept together but in any order?
reasons for your answers. » '

(BE is a tangent)

) .
(d) If y-= (—2—) show that 1. gy = 1= log, 2
Yy X

(e) Find the limit of sin 4h as h approaches 0.

o tan Sh
360" for which

3

(b) Find 211 values of © in the range 0 £ @ <
3cos@ + I3 sin®

4

.
(c) Solve the equation x> =~ 2% — 429

Expand and simplify your values of x, leave as surds. v
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QUESTION 4

(a)

(b)

{c)

{d)

(e)

The eqdatlon x* = 1~ x has approx1mate1y the solution x = 0.5 .
Use one app11cat1on of Newton's Method to obtain a better
approximation.

Eva luate exact\y J(I -—1——+ 1—y )d:r.

‘

In how many ways can a train of ten carriages be arranged if four of the
carriages

(i) are to be kept in a given order?

(i)  must be kept together but in any order?

X
If y= (%) ‘show that 1 . dy = | - loge 2
y dx

»

Find the limit of sin 4h as h approaches 0.
tan 5h
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(a) Solve x? +6 5 }
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(i)  Prove that f(x) is an odd function. «fwwﬂwwm“”,;imzrgx~‘q )

(b)  Censider f(x) = —=%
x° +

(i1) Find the co-ordinates and nature of its turning points.
(iii) Find the range of the function.
{iv)  Hence or otherwise, sketch y = f(x).

(v) Find the area enclosed by the curve, the x ~ axis and the

lines x = = and x = {,
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QLESTION 6

. (d) The rate at which an object changes temperature is proportional
to the difference between its temperature and that of the
surrounding medium, that is:

dT = ~k (T~ M)
dt

where T is the temperature at any time t and M is the temperature oY
the surrounding medium (a constant).

(i) Show that the temperature, T, of the body at any time t is
given by the formula

T=M+ ekt

(11) A metal bar has a temperature of 1230°C and cools to 1830°C
in 10 minutes, when the surrounding temperature is 30°C.
How long will it take to cool to 80°C?

]

{b) The tangent at P (2ap, ap®) on the parabola x* = 4ay meets the
x-~axis in T. The normal at P meets the y-axis in N.

(%) . Find the co-orcinates of M, the midpoint of TN.

(i1) Show that the locus of M is the parabola x* = a (y - 2)
2
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QUESTIOK 7

{a) The coefficient of x in the expansion of Gx + -—1--)7 is 7 .°

Find all the possible values of 'a'.

1

(b)  Sketch the graph of y = 4 sin”" (2x + 1}, stating its largest

possible domain and range.

{c) Prove by Mathematic Induction that

3"y 1 +2n for n 3 0
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