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Attempt all questions.

i All questions are of equal value.

* Show all necessary working in every question.
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Yeear 12 3 Unit Mathematics Trial Examination 2000

Question 1. (12 marks) (Start on a new page)

[4] (a) (1) Write down the expansion of tan (4 + B)

(ii)  Find the value of tan105° in simplest surd form.

Fn : : 2x +1
3] (b) Solve the inequality: > 2
J2x =1
| /4
2] (¢) Evaluate: ‘ j cosx sin’ x dx.
0
131 (d) Solve: x*-9x°+8 =0
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Question 2. (12 marks) ~ (Start or

4 @ @ Fnd & (xlogx - x)
ax

e
(i)  Hence evaluate f logx dx. Leave the answer in exact form.
2

[3] (b) Inthe diagram, AC and BC are
tangents to the circle, touching

at F and E respectively, ~ ACB F
equals 50°.

(i)  Show that £ CEF is 65°.

(i)  Hence, find £ EDF,
giving reasons for your C E
answer.

5] (¢) (1) Showthat coséx = 2cos> 3x — 1.

(i) ~ The arc of the curve y = cos3x between the lines x = 0 and x = % is

rotated about the x-axis.

Using (i), or otherwise, find the exact volume of the solid formed.

«
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Question 3. (12 marks) (Start on a new page)
[5] (a) Consider the equation x? -4+ log,x = 0

(i)  Show, by means of calculations, that the root of the equaﬁon lies between
1 and 2.

(ii)  Use two applications of the ‘halving the interval’ method to find a smaller
interval containing the root.

(iii) By drawing a graph of y =log, x, and any other appropriate graph on
the same set of axes, verify that the equation has only one root.

- 2x -3
(7] (b) Given the function: y = xS

(i)  Find the coordinates of the points of intersection with the axes.
(ii)  Find the equation of any asymptotes.
(iii)  Show that the curve has no stationary points.

(iv)  Sketch the curve.

o
o
tjed
w
(V%)




|

Year 12 3 Unit Mathematics Trial Examination 2000

Question 4. (12 marks) (Start on 2 new page)

[41 (a) The roots, &, B and y ofthe equation 8x3 — 362 +22x+ 21 = 0 arein
an arithmetic progression.

(i)  Show that a+y =28
(i)  Write down the value of o+ B +y

(i) Find o, B and y.

M=

g4] (®) (i)  Show that (5r=4) =1+ 6+ 11+ ..+ (5n - 4)

*
i

n 1
(i)  Hence, prove by Mathematical Induction that 2. (5r—4) = P (5n-3)

r=1 <~

4] (¢) Froma plane 500 metres above
a road junction J, the angle of
depression to a point M, due
south of the junction is 42°,

To another point N, bearing
080° from the junction, the
angle of depression is 32°.

(i)  Find the lengths of JA/
and JN

(ii)  How far apart are M
and N ?
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Ouestion 3. (12 marks) (Start on a new page)

[7] (a) P(2ap,ap?) and O(2aq,aq”) are two points on the parabola x? = 4ay.
The variable chord PQ is such that it is always parallel to the line y = x.

(1)  Find the gradient of PO and hence show that p+rqg=2

(ii)  Show that the equation of the normal at P is: x + py =2ap + ap’,
given that the gradient of the fangent at P equals p.

(ii1) Write down the eciuation of the normal at O, and hence find the
coordinates of the point of intersection R, of these normals.

' (iv) Prove that the locus of R is the straight line x — 2 y+12a = 0

51 (b) Newton’s Law of Cooling states that when an object at temperature 7°C is
placed in an environment at temperature T °C, the rate of the temperature loss
! is given by the equation:
i arT . o .
i ol k(T -T,) where tis the time in seconds and k is a constant
¢

(1)  Showthat T =7, + Ade ¥ is a solution to the equation.

(i) A packet of peas, initially at 24°C is placed in a snap-freeze refrigerator in
which the internal temperature is maintained at — 40°C. After 5 seconds,
the temperature of the packet is 19°C.

()  Show that the value of the constant 4 is 64,

(B)  Show that the value of the constant & ~ ~ 0.0163

(v)  How long will it take for the packet’s temperature to reduce to 0°C?
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Question 6. (12 marks) (Start on a new page)

[2] (a) Findthe general solution for: tan 2x =1

[51 (b) A golfballis lying on a horizontal fairway when a golfer hits it. It just passes
| over a 2.25 metre high tree 1.5 seconds later. The tree is 60 metres away from
the point from which the ball was hit. Taking g = 10ms™, calculate:

(1)  the initial velocity.and the angular projection.

(ii)  how far away, from where the golfer hits it, does the ball land.

5] (¢)  Softserve ice cream is served into a jumbo-sized right circular cone as shown in
the diagram. The cone has height 22 cm and radius 7 cm.

22 cm

hcm

¥ ¥

Ice cream is leaking through a hole of negligible size in the bottom of the cone at
a constant rate of 7 cm’ per minute.

(1) Use similar triangles to find a relationship between r and /.

(i1)  Show that when the depth of the ice cream in the cone is & cm, the volume

22

. 7 : o
of ice cream is = k>, using the approximate value 7 = =
7

(i1) At what rate is the depth of ice cream in the cone decreasing when 7 =11
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Ouestion 7. (12 marks) (Start on a new page)

4] (a) A particle is moving in a straight line. At time 7 seconds its velocity, v metres
per second, and its displacement, x metres, are such that:

v = 48 - 3x
(1)  Show that the motion is simple harmonic.
(ii)  Find the amplitude of the motion.
(iii) Determine the patficle’s maximum speed.

(iv) Determine the particle’s maximum acceleration.

[8] (b)  The diagram shows two touching circles, with centres P and Q. The circle with
| centre P has a radius of 4 units and touches the y-axis at R. The circle with
centre ) has a radius of 3 units and touches the x-axis at S. PQ produced meets

the x-axis at Tand ZQTS = 6.

&)’

(i) Showthat OR = 3+ 7sind and OS = 4 + 7cos@
(i) Showthat RS? = 42sinf + 56cosd + 74

(iii) Hence express RS? inthe form 74 + r cos(@ — a), clearly stating the
values of rand .

(iv) Find the maximum length of RS and the value of @ for which this occurs.

END OF EXAMINATION
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