Fort Street 2008 3U Maths Trial

Question 1. (12 marks) Use s SEPARATE writing booklet, Muarks
|"f é@' Evaluate ]im‘gmz" I
|- e 3y

{B)  Let.d be the point {8,10) and & the point (-2, 4). 1

Find the coordinates of the point P which divides the interval A8 externally in
the ratio 2:5.

{ch Solve . =2 3

x+32

{EID The angle between the line p=2x and the tangent to the curve y= Az’ #4x at x =]
is % radians. Find the values of A 3

1
i@ Use the substitution w= 2z +1 to evaluaie ]": 2il d 3
-]_I.
Question 2,  (12marks)  Use a SEPARATE writing booklet. Marks
(=) Let f{x)= 4-:&5"[%].
(i Siate the domain and range of the function f(x). 2
(i)  Sketch the graph of y= f(x), indicating clearly the coordinates of the i
endpoints of the graph.
{iii)  Find the cquation of the tangent to the function f{(x) at x=1. 3

Leave your answer as exact values in gradient intercept form.

2 " .
(B}  Usethe table of standard integrals o evaluate !: mi: leaving your enswer in exact foom, 2
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{c} A, B, Cand D are points on the ¢ircumference of a eircle.
AC and B intersect at P,

LBAC = £DAC = X7,

(i)  State why £ACE = Z4DB. I
(I}  Provethat £4BC = ZAPD I

(i) Deduce that <ADC = ACPI 1

Cuestion 3. (12 marks)  Use a SEPARATE writing booklet, Marks
L

i
(a) Find lzms’.t dr
b

(b} Two observers P and (0 are 1500 metres apart.
The bearing of a batloon 8 from observer P iz 006 T while the angle of elevation from P s 24°,

The hearing of balloon # from obscrver (F 15 357° T while the engle of elevation from (2 is 16°,

AT Show that if the height BC is & metres then

.:'_'f

1504

 Jeot’ 24" + ot 16 —2cot 24 cot 16" cos 9"

(g‘:iﬁ] Henee find A to the nearest metre.

€y Plx)=rF+3+x=5.

(i) Showthat x-1 is a facter of P(x)

{Lr)}, Hence factorise P(x)
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(d) A spherical ball iz expanding =0 that its volume is increasing at the constant

rate of 10w’ per second,
What is the rate of increase of the radins when the surface area is 400 mm® 7 3
A
Question 4. (12 marks)  Use s SEPARATE writing booklet, Marks

(a) An eluminfum ingot i5 cooling ih s foundry room with a constant temperature of 30°C.

Al time # minutes its temperatare T decreases according to the equation

%:—E{T—,’m} where k is a positive constant.

The temperature of the alumininm inget is initially 550°C and it cools to 200°C after 10
minutes,
{1 Verify that T =304 4¢™ iz a solution of this equation, where A is 2 constant. I
(i) Find the values of A and k correct to two decimal places, 2
{iiiy  Most foundry workers can comfortably pick up an ingot by hand when the 2
temperature of the ingot falls to 60°C or lower. After how many minutes
will mest foundry workers first be shle to handle the ingot?

Give your answer 1o the nearest minute,

L]

{b)  Use mathematical induction to show 5" >3"+2" for all integers n22. 3
sin a
i Show that = tan— 2
e o I+cosd 2
sin &
o . ; -fi 2
{iiy  Hence, find the general solutions to the equation g NE
Question 5. (12 marks)  Use o SEPARATE writing booklet. Marks

{a)  Thetoots &, fand 3 of the equation x* — 2% —5x+8 = 0 are in geometric progression.
(l  Show that ap=8° 1
Show that J =2 ]

Hence find the values of @and ». 3
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(b)

(e

o

The diagram shows the normal 1o the parabola x* = 4ay at paint P{2ap, ap’ ).

{i) Show that the equation of the normal e {5 given by

x+py=2lap+ap’
(i) Find the coordinates of K where the normel at P intersects the v axis.
(iil)  Hence find the locus of the midpoint of PR.
ay

If y=tan™' (x*), find 7

Question 6. (12 marks)  Use a SEPARATE writing booklet.

(a)

Marks

The velocity v ms™ of a particle moving in simple harmenic motion sccording to the equation

0]

(i

¥ ==12+8x—x, where x is in metres,

Between which two values iz the particle oscillating?

Find the centre of motion.

(il  Find the maximum specd of the particle,

{iv)  Find the acceleration of the particla in terms of x,

)

Find the period of the motion.

{vi) Ifinitially x = +/3, find a function for displacement in terms of time £
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(b} The point T lies on the circumference of & semicircle, radius r and diameter A8, as shown,
The point P lies on AB produced and PT is the tangent at T

P B . .ﬂq-_r_,_A

The are AT subtends an angle of @at the centre, &, and the area of triangle OFT is
equal 1o that of the sector ACT

6

Find an expression for tan {7 —#) I

Henee, or otherwise, show that & +tan @ =0 2

(iif}  Taking #=2 a5 an initial epproximation; use Newton's method onee o find a beter 2
approximation for a sofution to @+ tan & =, correct 1o 3 significant figures,
Question 7. (12 marks)  Use a SEPARATE writing booklet. Mirks
{2) Show that the equation asinx-+beosx =-f3 has real roots if ¥ +5* 23 3
(b)  Anaircraft is flying with constant velocity &/ ms™' ata constant height f metres

above horizontal ground.

When the plane is at 4 it is directly over a anti-aiveraft gun at 0,

When the plane is at B a projectile is fired from the pun with velocity ¥ ms™' at

an angle of elevation ¢ along (8.

T seconds later the shell hits the aircraft at O The acceleration due fo gravity is g mst,

{{ Assume that the equaetions of motion of the projectile are i
¥=0 pend _'h' L

Show that relative to & the horizontal and vertical displacements of the
projectile after tme ¢ seconds are given by the equations

g=Ftoosd and ym Frsinﬂw-éagfl

{ii)  Show that the projectiles path is given by the Cartesian equation 2
¥=uxian 3_3;3_'?3;1
{iily  Show that the time until the projectile hits the aireraft is given by 1
e h
{V cosdt =17 ) tan &

(iv)  Hence show that gh =20V cosd - U Ytan® § 3



