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Section |

10 marks
Attempt Questions 1 - 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10

1. When the polynomial P(x) =3x" —2x’ +cx—5 is divided by (x+1), the remainder is —14.
What is the value of ¢?

(A —10
B) -8
©C) -4
D) 4

2. The acute angle between the lines y =3x and y = mx is equal to %

What is the value of m ?

1
A -20r ——
) 5

1
B) —2or=
(B) or 5

1
C) 2or-=
(©) or —=

1
D) 2or=
(D) or 2

3. The parabola is defined by the parametric equationsx = 2z, y = (7 - 2)2.
Which of the following is the vertex of the parabola?

A (0.2)
® (20
© (27
D)  (4.0)



4. Two secants from an external point, cut off intervals on a circle as shown below.

What is the value of x?

A) 1++/14
2
(B) 4
©) —3+4/73
4
(D) 5

5. Leta, fand y be the roots of the equation x° + px*+¢ =0.

1 1 .
Expressi+—+— in terms of p and ¢.
afp PBr ya

(A) pq
(B) —pq
P
©) 7
P
(D) q



6. What is the exact value of the definite integral j cos® x dx?

(A)

(B)

(©)

(D)

T
8
0

16
T+ 22
8
T+ 22
16

7. A mixed male and female netball team of 7 players is to be formed from a group of 16
students. Among the 16 students are 5 females.

What is the number of possible teams containing at least 3 females?

(A)
(B)
©)
(D)

4180
7150
8800
11 440

8. A particle is moving in Simple Harmonic Motion with its velocity given by

v? = 144(25 — x?) where x is the displacement.

What is the amplitude A, and the period T, of the motion?

(A) A=12andT ==

6

(B) A=12andT ==L

12

(C) A=5andT=Z

6

(D) A=5andT==

12



9. The area of the region defined by the set of points (x, y) satisfying simultaneously
|2x—3y| <12 and |2x +3y| <12 is:

(A) 96
(B) 48
(C) 72

(D) 24

10. A particle is projected horizontally with speed ¥ ms™ from the top of a vertical tower
of height 2 metres which stands on horizontal ground. At time 7 seconds its horizontal
and vertical displacements from the foot O of the tower, x metres and y metres

. i 1 .
respectively, are given by x=Vtand y =h —Egt2 where the acceleration due to

gravity is g ms2.

What is the angle of inclination to the horizontal at which the particle hits the ground?

(A) tan_l L
V?+2gh
B)  fan| 8 2gh
V% +2gh
© tan™ J2gh
-
®) | L
2gh



Section 11

90 marks

Attempt Questions 11 - 14
Allow about 1 hour and 45 minutes for this section

Answer on the blank paper provided. Begin a new page for each question.
Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks)

(@  Solve the inequality: % <4
X—

(b)  Consider the function y =cos™(2x) —%.

(i) State the domain of this function.
(ii) State the range of this function.
(iii) Sketch the graph of this function.

() Let 4A(-3,6) and B(1,10) be points on the number plane.

Find the coordinates of the point C, which divides the interval AB

externally in the ratio 5:3.

@)  Find: lim2+SIN20

-0

()  Theequation x* +3x* +2x+1=0has rootse, S and .
Find the value of (a-1)(8-1)+(8-1)(y-1)+(r-1)(a-1).

1
(f)  Use the substitution u = 2x—1 to evaluate Ix(Zx—l)4 dx.
0

End of Question 11



Question 12 (15 marks) Begin a new page.

(@)  Differentiate y = Ioge(sin’1 2x).

(b)  Inthe diagram below, 74 and 7B are tangents to the circle, centre O.
P is a point on the circumference of the circle such that ZBT4 is
bisected by the line PT. Let ZBTP =x" and ZPAT =y".

B

(i) Prove that the chords BP and AP are equal.

(if) Hence, by considering AAPB, or otherwise, prove that

x+2y=90.

Question 12 continues on the next page.



Question 12 (continued)

(c) A function is defined as f(x) =1+¢".

(1) Find the range of the function.

(i1) Show that the inverse function can be defined as
f(x) =%In(x—1).

(iii) On the same set of axes, sketch the graphs of y= f(x)
and y = () clearly showing any features.

(iv) Show that the equation of the normal to y = £ *(x) at the point
where /(x)=0 is 2x+y—-4=0.

(v) Show that the x-coordinate of the point of intersection of this
normal and y = £(x) is a solution to the equation e +2x =3.

(vi) By taking x =0.4 as the first approximation of the root to

e** +2x =3, use one application of Newton’s Method to find a

better approximation of the root, correct to 3 significant figures.

End of Question 12



Question 13 (15 marks) Begin a new page.

(@  Use the method of mathematical induction to show that for all positive
integers n:
Ix1l + 2x2! + 3x3! +...+ nxn! =(n+1! - 1.
(b)  Triangle POR is isosceles, having PO =PR=6 cm and ZRPQO =6,
where & is in radians.
(i) Find the area of triangle POR in terms of 6.
(if) As @ changes, the area of triangle POR is increasing at the rate of

3cm? per second. Determine the rate at which ZRPQ is changing at

the instant the area of triangle POR is 9cm?.

(©

1X

-T2

The diagram above shows the graphs of y=sin™x and y=cos™ x and their
point of intersection P. PQ is a tangent to y =sin™* xat P.

1
(i) Show that the coordinates of P are (— zj.

V2’4
(i) Find the equation of the tangent at P.

(iii) Hence find the shaded area enclosed by this tangent, the y-axis and

the curve y =sin™'x.

Question 13 continues on the next page.

—10 —



Question 13 (continued)

(d)
e
2ms!
NOT TO SCALE
40°
2.4 — -
A\
0 A x

In an Olympic trial, a shot putter releases the shot from a height of 2.4 metres

above ground level at an angle of 40° to the horizontal, and with a speed of

12 metres per second.
Take the origin O at a point on the ground directly under the point of release of

the shot.

(i) Using calculus, show that the position of the shot at time ¢ seconds is
given by x=12co0s40°t and y =2.4+12sin40°¢ —%gtz.

(if) The shot lands at a point 4 on the ground. Find the length of OA4 in

metres, correct to one decimal place. (take g =9.8).

End of Question 13



Question 14 (15 marks) Begin a new page.

(@) A teacher organising an examination timetable has to schedule
seven examinations. Of these examinations, one is English and two
are Mathematics.

(i) If the two Mathematics examinations are not to be scheduled
consecutively, in how many ways can the seven examinations
be scheduled ?

(i1) If the English examination is scheduled first, find the
probability that one Mathematics examination will be
scheduled second and the other Mathematics examination

scheduled last.

(b) Assuming that sin(kz +¢)= (—l)k sin¢ is true for some positive
integer k, prove that

sin((k+1) 7 +¢)=(-1)""sing.

(c) A particle moving in a straight line is performing
Simple Harmonic Motion about a fixed point O on the line.
At time ¢ seconds the displacement x metres of the particle from O is
given by:

x=acosnt, wherea>0and 7 <n<2r.

After 1 second the particle is 1 metre to the right of O, and after
another 1 second the particle is 1 metre to the left of O.

Find the value of .

Question 14 continues on the next page.

—12 —



Question 14 (continued)

(d)

-+ X
; /
The diagram above shows the variable points P(2ap,ap”) and

Q(Zaq,aq2> on the parabola x* = 4ay.

M is the mid-point of the chord PQ.

P and Q move such that the gradient of the tangent at P is four times
the gradient of the chord PQ.

(i) Show that ¢ :—%p .

(ii) Show that, as p varies, M moves on a parabola.

Question 14 continues on the next page.

—13 —



Question 14 (continued)

(€)

In the diagram, A0B is a semicircle in the horizontal plane with diameter
AB of length d metres.

There are two vertical posts 44° and BB’ of heights a and b,
respectively.

From Q, the angle of elevation to the tops of both posts 4" and B’ is 6°
where 0 < 6 <90 . From A4 the angle of elevation to B’ is a and from B
the angle of elevationto 4’ is 3.

(i) Prove giving reasons that:
_a?+b?
~ tan26

dZ

(i)  Hence, or otherwise, find an expression for in terms of «zand Sonly.

END OF PAPER

— 14 —
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Sydney Girls High,School

Mathematics Faculty

Djﬁltiple Choice Answer Sheet
Trial HSC Mathematics Extension 1 (ZJO 1€ } :

Selectthe altemative 4. B. C or D that best answers the question. Fill in theresponse oval
completely. . :

Sample 2+4=? (A) 2 ® 6 (© S @) 9

AO B® CcO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the |
New answer,

Ai® B¥ cO DO

If you change your mind and have crossed out what you consider to be the correct answer,
then indicate this by writing the word correct and drawing an arrow as follows:

correct
x B{CO DO

R R B D B e A P

R B oo

Student Number:; M SWEK S-

C%mpletely fill the response oval representing the most correct answer.

. AO BO cO D@
2. A0 B® cO DO
3. A O BO CcO D&
4. AO B@® CcO DO
5.0 BO cO D@®
6. AO BO ¢cO D@
7. A@® BO cb DO
8. AO BO c@® DO
9.AO0 B@® CcO DO
10A O BO c@® DO
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SoluTionNS 2018 . ~
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—lt= =3 -2 -c=C
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L e=4
® b W{w} z/‘m.:*”’& ,/
ki [ +rumz |
[ = |m-3
[+3n
| = m -3 ok —ls =2
(3 — [+ 3 nA
[F3n1 = -3 —[=3m = m-3
2in=—-4 S
WA = "2— M;——L
Z
@D, ==L Sy (e-2)"
| Y =(£-2)2 Lz
| d 4 . C /'_2'
4:'L1 :7(.1"'?71’4’/‘9
4y = [A—u\*
g7 =0
\/EACKJ (4-!0\ >




NMUWLLTIPLE CHOl CE (Couo&nrwm,a’) .

D8, (242) ()= (ot 2) (st 1)

2
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H 23 — 4 —-O
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=4 (m20)




muTipLe CHolcE  (lontinued)
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Question 13

(a) Proveforn =1

LHS =1 X 1! RHS=(1+1)!—1
=1

Some students assumed that only
= LHS | kxk!'=(k+1)!—1, missing the
rest of the sum.

Assume forn = k

IX1+2x214+-+kxkl=((k+1)!—1

Proveforn =k 4+ 1

Required to prove
IXU+2X21+ -+ hkXk'+ (k+ D)X (k+1D))!=(k+2)!-1

LHS=1x1'+2x2! 4+ -+ kxXkl+(k+1)x(k+1)!
=(k+1)!—-1+(k+1)x(k+ 1) by assumption
=k+D)!(1+Gk+1)-1
—(k+DI(k+2)—1
=(k+2)!-1

= RHS

Therefore by the principles of mathematical induction
this 1s true for all positive integers n.



(®)1)

P 1
A= 2 X 62 X sin 6
6 cm 6 cm
A =18sinf cm?
R Q
() WhenA=9.6=2  d4d_dA do
. dt d6 dt
A
— =18 g de
A6 cos 3 =93 x at
dA
& o 18cos™ a1
dé 6 BT
dt 343
@ o3
de dae _ V3 di d
-9 '@ lans/secon
(c)1) siny=x cosy = x
siny = cosy
tany =1
o sintx -1
y = 2 Note that: ou 1, 7 an " x
1
X =—
V2
a Y__1
dx 1 — x2
1 1
mr = at X =—
1 V2
2
mr = ﬁ

T 5 1
i (’"""\Ta)

I8
y=wf§x—1+—
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0 . When integrating in the y direction the curve
-1 ,45 - 1" y = sin~! x is not always under the tangent. This
Q ([], S 1) is only true in the 1% quadrant. The piece in the
4 4™ quadrant must be treated separately.

=T7/2 1

1 1
Area ARQP = - X1 X —

2 V2
1 o2
= —— units
212
I
4
Areazﬂr'eaﬂRQP—f sinydy
. 0
A 1 s d
rea = ——— | sin
242 0 Yy
1 L
Area = —— + [cos y]?
5 [cosylg
A +1 1
red =——+—=—
22 2
32

Area = o 1 units?



(ii) alternate 1 3 = gin~1 x
™2 A ) .
1 X =siny
" -
/4 1&@
0 . ¥ ﬁ- : 0 s
. 04,7 12 T
! /4
/3
_‘] 4
-T2 1

1
/

Area = J V2 (sin_1 x— (\ﬁx — 1+ E)) dx

0 4

1

1

/ / T
Area=J ﬁsin_lxdx—f ﬁ(\@x—l—i——)dx
0 0 4

?Tf' 1}1’
T 4 T

A‘"‘?”:——f Siﬂyd}!—J "E(ﬁx—u—)dx
0 0

42 2
V2 Yz
42 : Vo 2 g

A m 1 JE+1 T
req — —— 4 ——1—~" 4 —
W2 V24T 42

2
Arecm:ﬁ—i_l

4

3v2

Area = — — 1 units?

4



(d)(1) Whent =0
x=10 y =24
X =12cos40° y = 12sin40°
£=0 y=-g
x =12 cos40° y = —gt+ 12sin40°

1
x = 12 cos40°t yz—igt2+125in4ﬂ°t+2.4

(11) Find t wheny = 0 and g = 9.8.

9.8
th —12sin40°t —-24 =10

. _12sin40°4 V1225in240° + 2 X 9.8 X 2.4
B 9.8

t ~ 1.84 seconds

Horizontal distance travelled x = 12cos40° X 1.84

0OA=169m

Many students got very sloppy with their numbers.
When calculations are complicated you must slow
down to make sure you don’t make silly errors.
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