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TRIAL HSC EXAMINATION

Mathematics Extension 1

General Instructions

e Reading Time — 5 minutes

Working Time — 2 hours

Write using black or blue pen

Board-approved calculators may be used

A table of standard integrals is provided

at the back of this paper

e All necessary working should be shown
in every question

Student Number:

Student Name:

Total Marks — 84

Attempt Questions 1-7

All questions are of equal value

At the end of the examination, place your
writing booklets in order and put this question
paper on top. Submit one bundle. The bundle
will be separated before marking commences
so that anonymity will be maintained.
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Total marks — 84
Attempt Questions 1 -7

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Question 1 (12 marks) Use a SEPARATE writing booklet.

@  Find J%dx.
(3+2x)

(b)  Differentiate 2sin™(3x).

tan5x
2X

(©) Evaluate Iirrg
(d)  Let f(x)=xlog,(x—1). What is the domain and range of f (x)?

(e) Solve the inequality X2—_><3 >1.

1
U] Use the substitution u=1—X to evaluate J 2X+/1—x dx.

0



Question 2 (12 marks) Use a SEPARATE writing booklet.

(@)  Consider the polynomial P(x)=x>-7x*+8x+16.
(1) Show that P(x)has a zero at x=4.
(i) Write P(x)as a product of its factors.

(iii)  Sketch the polynomial over the domain —2<Xx<5.

(iv)  Write an expression for the exact area enclosed by the curve, x =-2,
x =5and the x-axis. Do not evaluate the integral.

(b) The point X divides the interval AB externally in the ratio 3:5.
If Ais (3,4) and B is (0,-5) find the coordinates of X.

8
(© Find the co-efficient of the x* term in the expansion of (2x+i2] .
X



Question 3 (12 marks) Use a SEPARATE writing booklet.
(@ ()  Find the derivative of f(x)=tan(x’)

(i)  Hence or otherwise evaluate J xsecz(xz)dx.

—a

(b)  Find a simplified expression for sin [cos‘l(x—l)] .

(¢)  Consider the point T (4t, 2t*on the parabola X’ =8y.

Q) Show that the equation of the tangent at T has equation y —tx+2t*> =0.

(i)  This tangent meets the parabola x* +4y = 0 at two points P (%, y,)and
Q(x,,Y,) as shown. Show that x,and x, are the roots of the quadratic

equation x* +4tx—8t* =0.
(iii)  Write an expression for %

(iv)  If M(x,y) is the midpoint of PQ, find the coordinates of M in terms of t.

(v) Find the locus of M as T varies.



Question 4 (12 marks) Use a SEPARATE writing booklet.

@ Five people enter a restaurant and sit at a rectangular table in which there are six
seats, three on one side of the table and three on the opposite side.

Q) In how many ways can they take their seats if any person can
occupy any seat?

(i)  What is the probability that persons X and Y sit facing each other?

(b)  Letf(x)=1+ 3cos§. The diagram shows the graph y = f (x).

3\

y=f(x)

\/ 0 \/ 4(2,0) x

P(x,y)

Q) State the period and the amplitude of the curve, given that x is expressed
in radians.

(i) The point P(X, y) IS a turning point on the curve. Find its coordinates.

(iii)  What is the largest positive domain, containing Xx=0, for which f (x) has
an inverse function?

(iv)  Find the equation of f~*(x) for this restricted domain of f (x).
(v)  Sketch the curve y=f™(x).

(vi)  A(a,0) lies to the right of P as indicated in the diagram above.
Find a simplified expression for the exact value of f*l( f (a)).



Question 5 (12 marks) Use a SEPARATE writing booklet.

@ Find the volume of the solid generated when the part of the curve y =sin 2x 3

between x=0 and X =% is rotated about the x-axis.

(b) Five players are selected at random from three sporting teams A, B and C.
Each team consists of seven players numbered 1 to 7.

Q) Two brothers play for different teams. What is the probability that of the 2
five selected players, both brothers are selected?

(i) Jason wanted to find the number of ways to select five players so that no 2
team misses out in the selection. His answer was

°’c,’c,'c,'c,+%c,'c,'c,’c,.
Explain why this expression is correct.
(c) From three points A, B and C on level ground, the angles of elevation of the top T

of a hill are 32°, 30°and 25°respectively. Point A is due west and C is due south
of the hill H. Point B lies on the straight line AC.

T
A H
h
B
A 32 Dy
30 Figure 2
B 259
. C
Figure 1
C

Copy Figure 2 into your writing booklet.
Q) Find an expression for AH in terms of h. 1
(i)  Show that ZHCA=36°44". 2
(ili))  Find ZHBC correct to the nearest minute. 2

-6-



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

@ (1 Determine the gradient of the tangent to the curve y :tan‘l(ex) at x=0.

(i) Hence find the equation of the tangent at that point.

(iii)  Discuss the behaviour of the curve as X — 0.

(b)  The diagram shows a rectangle KLMN drawn in a sector OAB of a circle, radius 5 units.
ZAOB=6, OM =x and MN =y

(i) Given tan @ =3show that KN =3x.
(i)  Hence show that (x+ y)2 =25-9x°.
(ili))  Show that the perimeter, P, of the rectangle is given by

P=4x+2y25-9x° .

(iv)  Find the value of x, correct to 2 decimal places, which maximises the perimeter
of the rectangle.



Question 7 (12 Marks) Use a SEPARATE booklet.

@ Two circles meet in A and B. PQ is a common tangent and PR || QA.
RA produced meets the other circle in S.

S
B
X P Q Y

Copy the diagram into your writing booklet.

Q) Prove that PRSQ is cyclic.

(ii)  Prove that PA||QS.

(b) Prove by induction that
2x1 2°x2 2°x3 2" xn 3 2mt

1

+ + Fot = —
2x3 3x4 4x5 (n+1)(n+2) n+2

for all integers n>1.

Question 7 continues on page 9



Question 7 (continued)

(c)  The parabola y =ax®+bx+c passes through the points (—h,r)and (h,t)as shown.
It cuts the y-axis at (0,s).

y=ar’ +bx+c

(%)

(i) Show that r +t = 2ah® + 2s.

(i) By using integration, NOT Simpson’s Rule, show that the shaded area is
given by

Azg(r+4s+t).

End of paper
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STANDARD INTEGRALS

1 )
x"dx = O on#E-1; x#0,ifn<0
] n+1
(1
—dx =Ilnx, x>0
X
ax 1 ax
e dx =—e*, a#0
a
1 .
cosaxdx =Es1nax, az0
u .
sinaxdx :—Ecosax, a#0
sec?ax dx =Etanax, az0
1
secax tanaxdx :Esecax, az0
1 1 X
5 2dx = —tan 1—, az0
Joa*+x a a
( 1 .1 X
dx = sin 1—, a>0, —a<x<a
2 2 a
JNa“—x
( 1
—dx =1n(x+\/x2—a2), x>a>0
x2 - g2

J;dx =1n(x+\/x2+a2)

NOTE: Inx=log,x, x>0

-12 -
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