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Class: 12MTX

Teacher:

CHERRYBROOK TECHNOLOGY HIGH SCHOOL

2008 AP4

YEAR 12 TRIAL HSC EXAMINATION

MATHEMATICS EXTENSION 1

Time allowed - 2 HOURS
(Plus 5 minutes' reading time)

DIRECTIONS TO CANDIDATES:

» Attempt all questions.
» All questions are of equal value.

» Each question is to be commenced on a new page clearly marked
Question 1, Question 2, etc on the top of the page. **

» All necessary working should be shown in every question. Full marks
may not be awarded for careless or badly aranged work.

» Approved calculators may be used. Standard Integral Tables are provided
» Your soluticns will be collected in one bundle stapled in the top left corner.
Please arrange them in order. Q1 to 7.

**Each page must show your name and your class. **



Marks
QUESTION ONE

) 1

a} Find the integral J- sec ” 2x dx.

sin!%! 2
b} Evaluate the limit lim =

x>0 3x

¢} Find the exact value of sin 15°, 2

d) Find the values of x for which —X—>2 .
x+1 3

e} Find the point that divides the line joining A (2, 8) and B (-5, 7} in the ratio 2 : 3 externally. 2

f)  The line L makes an angle of 45° withtheline x-2y+ 3=0. Find the gradient, m, of line L 2
given that m > 0.

QUESTION TWO (START A NEW PAGE)

. 2
a} (i) Prove that cot (E) =_Sma
2 I - cosa
(ii}  Hence find the value of cot (%J when sina = -';land % < o <2rn. 2

b} (i) Show that there is a real root of the equation 2tanx +2x — 1 = 0 between x=0.6 1
and x=0.75.

(i}  Start with x = 0.6, and use one application of Newton’s method to approximate the root 2
of 2tanx +2x — © = 0 in part (i}. Give your answer correct to 2 decimal places.

¢ (2+5x) "is expanded in ascending powers of x.
(i) Write down the coefficient of the 8™ term in the expansion. 1

the coefficient of the 8th term  _ 288 2

(i}~ Show that the coefficient of the 10th term 25(n—-T)n-8) ~

(i} Hence determine the value of nif Jrecocfficient of the &th term )
the coefficient of the 10th term 175
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Marks
QUESTION THREE (START A NEW PAGE)

i d
a} Find the exact value of J X 5 2
0 16 +x
b) Find the general solution to the equation 6 sin 2x+5sinx —4=0. 2
2 X
¢ (i) Use the substitution # =1 —x" to find the integral I —)dx. 2
‘J 1 —x"
(i}  Find the derivative of x sin”'x . 1
(i}  Hence find the integral J sin”'x dx . 2
d) Given f(x)=3 sin’" (4x - 1),
(i) find the domain and range of fix). 2
(i}  Sketchthe graphof y= f(x) . 1
E
QUESTION FOUR (START A NEW PAGE)
a} Inthe diagram shown on the right, ABE, BCF, ADF and ECD are all
straight lines and Z AED = £ BFD. B C F
(i) Explainwhy ZABC = ZADC. 2
D
(i}  Hence prove that ACis a diameter. ’ 1
b) Prove, by mathematical induction, that A
IEx2'+19x3'+29 x4 + ... +(n2+5n+5)(n+ I =m+H[(n+2)] -8 3
¢} Showthatif x=a isadouble root of the equation P(x)=0,then x=a is also a root of 2
the equation P(x)=0.
d)  PO)=he —(2k+5)x° + (2k + 10)x" ~ (2k + S)x + k . where kis an integer.
(i) Showthat x=1 isadouble root of P(x) =0 . [Youcan assume the result of part (c)] 1
(ii} Show thatif x=a (a # 1) is aroot of P(x)={), then x =1 is another root of P(x)=(). 2
a
2 2
(v} Hence,showthat a” + -iz- = "—25-— . 1
o

S —
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QUESTION FIVE (START A NEW PAGE) Marks

1
a} The velocity, vms ,of a particle travelling along a straight line is given by the expression
2 2
v =48+ 16x—4x .

() Show that the particle executes simple harmonic motion. 2
(i}  Find the amplitude of the motion. 1
(iii)  If the particle starts from the point furthest to the right, find the expression for its 2

position x, in terms of time 1.

b} Robin Hood shot an arrow with a speed of ¥ ms ' at an angle of 60° to the horizontal.

(i) Derive the expression for the vertical component of the displacement of the arrow at

time t. [Ignore air resistance and you may assume theresult * =— + J‘_]

2
o)
(i}  Show that the Cartesian equation of the path of the arrow is given by y = Jg x—:g%. 1
E

[You may assume x=-%. ]

(iii)  Robin Hood stood at the bottom of a hill 2
inclined at an angle © to the horizontal and

shot an arrow at an angle of 60° to the

horizontal at aspeed of Vmys : . He could
shoot 200m up the hill. Use the result of part 60
(ii} to show that )

(4]

_ 400g cos O X
tane = JE ——sz—.

00 m

(iv)  If he was standing on the hill and shot an arrow at
the same speed of V ms l and the same angle of 60
projection of 600’ but down the hill, he could shoot

300m down the hill. Show that

00 m

lan9=600VC2056 - JE . 8

v} Hence, show that 6 = tan I(J—SE-) .
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QUESTIONS SIX (START A NEW PAGE) Marks

a) 7

y =sinx

O
o D C X

The diagram shows a rectangle inscribed under the curve y=sinx in 0 <0< .

(i}  The coordinates of point A are {x, sin x}. Explain why the coordinates of B are 1
(m—x, sinx) .

(i)  Show that the area A(x) of the rectangle ABCD is given by A(x) = (1 — 2x)sinx . 1

{(iii} Hence determine the dimensions of the rectangle with the largest area that can be 3

inscribed under the graph y=siny, 0 €£x<n. [You may assume the resultin part (b)
(i} of Question Two.].

b) Given f(x) = sin”! [%) + cos” (}1-)

(i)  Find the derivative of f{x) . 2
(ii}y  Find the domain of f(x) and sketch the graph of y=/f(x). 3
2

(iii)  Find the coordinates of the point(s) of intersection between y =f(x) and y =f'l (x) .

Question Seven is on the next page....
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QUESTIONS SEVEN (START A NEW PAGE) Marks

a) - b
/

——

.

G 7o F

The diagram above shows a water trough in the shape of a rectangular prism with a half cylindrical
cavity, of radius r, at the bottom. The length and width of the trough are & and b respectively. It is
partly filled with water to a depth of 4 (# < r). Let O be the centre of the semi-circle BCFG and M is
the mid-point of BC. AB, CD and DE show the water surface inside the trough.

(i) Express BM in terms of r and /. 1
(ii)  Hence show that the area A of the water surface is givenby A =1#& [b AR ] . 1
(iii) The water in the trough is evaporating in such a way that /1 is decreasing at a constant 3

rate. The trough measurements are k=3 m, b =2 m, r = 50 cm, and the water surface is
descending at a constant rate of 0.6 cm/day. Find the rate at which the surface area is
decreasing when the depth of the water in the trough is 30 cm.

b} The variable point P has coordinates (o cos 20, acos 0).

2 2
(i) Show that P lies on the curve yﬂ = ‘5’ (x+a).
(ii}y  Sketch the locus of P as 0 varies, taking account of any restriction on x and y. Label the 3
focus and the vertex.
(iii)  Find the equation of the tangent to the curve at the point where 6 = % . 2

S —
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