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QUESTION 1
Marks
BAULKHAM HILLS HIGH SCHOOL (a)  Solve 2logx = log 6x 2
m -0 Differentiate log. (cosx) 1
(i)  Hence evaluate J? tanx dx 3
YEAR 12
~© Given the points A(—1,4) and B(2,-3), find the coordinates of the point P(x,y)
which divides the interval AB externally in the ratio 2 : 3. 3
HALF YEARLY EXAMINATION @ Solve X~ >4, 3
2 0 O 7 QUESTION 2
(@  Solvefor0 <8 <360°:
@) sin2 9 — cos9 = 0. 3
(i) sind +4/3 cos9 =1. 3

M ATHE M ATIC S d @ Show that the derivative of y = secx is tanx secx. 3

EXTENSION 1 (ii)  Hence find the equation of the tangent to the curve y =secx at % . 3

QUESTION 3
GENERAL INSTRUCT . (a)  Find x in the following:
IONS: — ;

. Attempt ALL questions. 2
. Start each of the 7 questions on a new page.
. All necessary working should be shown.
. Write your teacher's name and your name on the cover sheet provided. ‘
. At the end of the exam, staple your answers in order behind the cover sheet.
. Marks indicated for each question are only a guide and could change. . (b)  Find the volume of the solid generated when the area between the curve y = sinx

the x axis and the linesx=0and x = 27[ is rotated about the x axis. 3

(c) The polynomial P(x) = 2x® + ax + b has a root at x = 1 and when divided by
X + 2 the remainder is 4. Find the values of a and b. 3



QUESTION 5
Marks
QUESTION 3 (Continued) _
' Marks P
(d) From a point B on a wharf it is noted that the cruise liner Queen Mary II bears due . T
north and its flagpole at D has an angle of elevation of 17°. From another point C
280 metres due east of B the angle of elevation to the flagpole is 12°.
N (a) TP is a tangent at P.
Prove TRBP isa  cyclic quadrilateral. 3
(b) Belowisthe graph of y=1In(x + 1). 73
‘ 1 Y
I
, ¢ . -
AN - el 3
@) Show that the height (h) of the flagpole above the wharfis given by: ! I x
h = 280 (cot’12 — cot’ 17) % 3 ;
(ii)  Find h the height of the flagpole above the wharf. 1 @) Find the gradient of the tangent to the curve y =In(x + 1) at the origin. 1
(ii)  Hence find the acute angle between y = In(x + 1) and the line y = 4x at
x=0. 2
QUESTION 4
(iii)  For what range of values for m (where m>0) will mx —In(x +1) = 0 have 2
(a) Find [sinx cos xdx. 2 solutions. 1
3 _ . (¢)  When the temperature T of a certain body is 65°C, it is cooling at a rate of 1°C per
(®)  If log3 =x and log:4 =y, find log,6 interms ofx andy. 2 - minute. Assuming Newton’s law of cooling: .
(¢)  Prove by mathematical induction that 7° — 3" is divisible by 4 for all positive %—F{ =-k(T-S),
integers n wheren > |, 3
where T is the temperature of the body at time t minutes and S is that of the
M Use Newton’s method once to find a better approximation for the root of surrounding medium and k is a constant.
= Inx —x*> + 2. Let x =2 be the first estimate for the root. 3
) = Inx—x X © the Hirst estimate for fe roo @ Verify that T=S + Ae™ is a solution of the differential equation above. 1
(e) Find the exact value of cos 75°. 2 (ii) Show that k = 0.02 given that S = 15°C. 1
(iii)  Find the temperature of the body after 20 minutes. 1

(iv) How much more time must elapse before the temperature of the body
reaches 35°C. 2



QUESTION 6

P(2p, PV>

Q(Z‘P ) "i})
P . o

-

(a) @) What is the 2cartesian equation represented by the parametric equations:
x=2t y=t

(i) For 2 points P(2p,p2) and Q(2q,q2) on the parabola the chord joining them
subtends an angle of 90° at the origin (i.e. ZQOP = 90°). By finding the
gradients of OP and OQ show that pg = —4.

(iliy Show clearly that the coordinates of R such that OPRQ is a rectangle is
given by (2p + 29, p’ + @°).

(iv)  Find the locus of R as P and Q move on the parabola such that OPRQ is
always a rectangle.

(b) (i) Sketchy = without using calculus.

R

(i)  Hence or otherwise solve—— < 1.

=
QUESTION 7
(a) Iff(x) = x’¢™
(i) Find the stationary points on the curve and determine their nature.
(ii) Sketch the curve.
@) IfFf'x)=-e™ (32 - 4x + 2) for what value(s) of x will £'(x) >0 and

£'(x) <0.

() (@)  Factorise a’— b’

W

lim (2+x) -2

(ii) Hence show
X—0

]

&

X

Marks
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STANDARD INTEGRALS

' 1 . )
Jx"dx =—x", nz-1, x20, if n<0
n+l1
1
J.—-dx =Inx, x>0
x
l &
Je"dx =—e , az0
a .
1.
Jcosaxdx =;smax, az0
. 1
Jsmaxdx =—;cosax, a#0
) 1
Jsec axdx =;tanax, az0
1
Jsecaxtanaxdx =-;secax, a#z0
j 21 2dx =ltan'l£’ a#0
a“ +x a a
1 . aX
J——~dx =sin" —,a>0, —a<x<a
a’-x? a ‘

I—;\/——l_:a;dx =In(x++vx*-a?), x>a>0

.1
Imdx =1n(x+Vx2+a2)

NOTE: Inx=1log,x, x>0



