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Section | - 10 marks
Attempt Questions 1-10
All questions are of equal value

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

1. The inequality |——f-1—| >0 has the solution
x—
(A) x<0,x=1
B) x>L,x#0
) x<l,x#0
D) x>0,x=#1

2. The angle 8 is made between the tangents at the point of intersection of the curves; y = x> and

L
= 2.
y 2x +
Which of the following is tan 67
2
A =
1
® 1
2
2
© =
9
6
D) ——
)] >

3. Consider a projectile launched with an initial velocity v at an angle 0 to the horizontal. Assume that

£ =9.8 m/s? and that air resistance is negligible.
‘Which of the following statements is correct?

(A) The acceleration of the projectile decreases during its upward flight.

(B) The acceleration of the projectile is greatest during its upward flight.

(C) The'acceleration of the projectile increases during its downward flight.
(D) The acceleration of the projectile remains constant during its entire flight.
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4. Part of a temperature graph is shown below:

T

Which of the following statements are true?

ar - d*T

A) —->0,—<0
@ dr ar’
2.

® L5047
dt dr
- 2

© £<o,"’—f<o
dt dt
2

(D) £<o,d—{>o
dt dt

5. Which of the following statements is always true?

(A) ZGDE = ZTFG
(B) ZGFO = /GDO
(C) LFED =180 ZGDE
Oy LTFG = LTGF
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6. The area enclosed between the curve y = x° —1, the y-axis and the lines y = I and y =2 is given by Section Il - 60 marks '
) . Attempt Questions 11-14
(A) f (x3 ~1)dy i All questions are of equal value _
\2 Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.
3
® [ (yri)ay
2
C Yy +1)d
© ‘I; (\/; ) ’ Marks
o - f 2 ( y +1) dy Question 11 (15 marks) Use a SEPARATE writing booklet.
. ) .
. . sin(Ad+C)+sind+sin(4—C) _ sind
7. Which equation shows a particle not moving in simple harmonic motion? @ (O  Provetheidentity sin(B+C)+sinB +sin(B—C) sinB 2
A) x=asin(ni+a
) ( ) (ii)  Given thatcold= 1 and cot(4+ B)=2, find cot B. 2
(B) x=atan(n+a) 4
(©)  x=acos(nt+a)—asin(nt +a) (b)  Watcr is pourcd into a container at a rate of 8 cm>/s. If the volume of the water in the container 3
D) x=acos(nt+a)

is given by ¥V = %(h2 +8k) cm® where i cm is the depth of the water, find the rate of change of

8. The domain and range for y =sin™" x are: . the depth of the water when ¥ = 72 em?.
(A —1<x<LL0<y<w s #
(¢)  Find the coefficient of a°5’ in the expansion of (ﬂ ——] . . 2
~Tox< I _1<y< 2
®) 5 SxS -1y <]

© -1<x<L-T<y<T , N |
(d) A particle moves in a straight line so that its acceleration is given by ~—=x—1, where v is
D) 0<x<m-1<y<I dr

its velocity and x is its displacement from the origin. Initially the particle is at the origin and
9. A polynomial equation has f(—~1)<0 and f(~2)>0. By halving the interval, it is found that

1 hasv= 1.

f (—15) <0.

A root of the equation lies between: ’ (i)  Show that v’ =(x— 1)Z . 2
= =1l

(A) x=-2,andx=-— 15 : (i)  Find x as a function of ¢, that is x(z). 4

®) x=—1%, andx=—1

=11 —_1L
€ x= 12,andx 14
—_13 1l
Dy x= 14,andx 12
1. Find | &
4—x*
Lgn !z '
(A) 750 (4)+C

(B) sin“(%)q-‘c
© %sin“(% +C

(D) sin™ (%) +C

r3 ; A Copyright © 2013 Neap Copyright © 2013 Neap : 5




HSC Mathematics Extension 1 Trial Examination

. Marks

Question 12 (15 marks) Use a SEPARATE writing booklet.
(a) " ABand AC are tangents to a circle. D is a point on the circle such that ZBDC = ZBAC and

2 ZDBC = /BAC. ' :

(i)  Show that DB is a diameter. . 4

(i) Show that BC=AB. 1

A
B
C
D

(b)  Consider the function f(x) = 4x—x’.

(i)  Sketch y= f(x), showing the x and y intercepts and the coordinates of the stationary points. 3

(i) Find the largest domain containing the origin for which f(x) has an inverse function, f™'(x). 1

(i) State the dommdin of £~'(x). ‘ T

(iv)  Find the gradient of the inverse function at the origin. 1
© LetS, =1x2+2x3+3x4++(n—T)xn.

~1 1

Prove, using Mathematical Induction, that 'S, = wﬁ—l» for all integers n, n> 2. 4

6 Copyright @ 2013 Neap
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Marks
Question 13 (15 marks) Use a SEPARATE writing booklet.
(2)  Solve the inequality 2x—1<x* —4 <12, 3
(b)  The polynomial x* + px* + gx + 5, where p and g are constants, leaves remainders of
7 and 17 when divided by x - 2 and x3 respectively.
. (i)  Find the value of p and ¢q. 3
(ii)  Find the remainder when P(x) is divided by x—4. 1
(¢)  Find the coordinates of the point, P that divides the interval MN with M(1,4) and 2
N(5,2) in the ratio ~1:3.
(d)  Using #-results solve the equation sin 2x = tan x for 0 <x<w. 3
R I 6elx
(e)  Using the substitution # =1+ 2x, find f _ 3
: Ja+2xy
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. Marks

Question 14 (15 marks) Use a SEPARATE Writing booklet.
(a) " Seven people are sitting around a table.

(i)  How many seating arrangements are possible? . 1

(iiy  Two people, Kevin and Julia, do not sit next to cach other, 2

How many seating arrangements are now possible?

(b) A heated metal ball is dropped into a liquid. As the ball cools, its temperature,

T °C, ¢ minutes after it enters the liquid, is given by 7= 200¢™*" +25,+> 0.

(i)  Find the value of ¢t for which T'= 50. 2

(if) Find the rate at which the terflperature of the ball is decreasing at the instant when ¢ = 20, 2

(iii) From the equation of T given above, explain why the temperature of the ball can never 1

fall to 20°C.

(¢) A ballis projected with an initial velocity of 20 m/s at an angle of 30° from a road inclined at 30° to
the horizontal. Let g = ~10 m/s2. Ignore air resistance.

(i)  How far is the ball thrown up the road? Assume the ball hits the road at an angle of 30°. 5

(ii)  Find the speed with which the ball hits the road. 2
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Section |

Sample answer

Syllabus outcomes and marking guide

Question 1 D
Since |x~1|> 0, x =1 itis reasonable (o say that x> 0 will provide

solutions to the inequality as long as x =1,

HE7? Band 4-5

Question 2 C PE3 Band 3-4
Finding the gradient of each curve at the poinits of intersection (+2,4)
we get m, =4 and m, =2, hence tan0=1l:%:§
Question 3 D HE3 Band 2-3
The fact that gravity, g is constant indicates that the acceleration remains
constant throughout flight.
Question 4 D HES Band 2-3
The graph of T(f) shows that the function is decreasing [‘;—f < 0] and that
the curve is concave up d_zT. >0l

dt’
Question § A HE?2 Band 3-4
The external angle of a cyclic quadrilateral is always equal to the interior
opposite angle.
Question 6 B HE7 Band 4-5 .
As it is an area to the y-axis we need j:zf(y).dy, so given y=x’ —1 we]
get f(y)= {/m The area is j;li/y_-l—l.n'y.
Question 7 B HE3 Band 4-5

The functions asin(nt + @), a cos(nt -+ &), asin{nt + o) — acos(nt + )
are all functions that represent SHM. Therefore, « tan(nf -+ ¢) does not
represent SHM.

Copyrigh! © 2013 Neap
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Sample answer Syltabus outcomes and marking guide Section Il
Question 8 C HE4 Band 3-4
The curve y=sin™" x has domain and range as in the diagram: Sample answer ‘Syllabus outcomes and marking guide
Question 11
@ @ sin(A+C)+sin 4 +sin(4—C) HE7 Band 3-4
2 ’ sin(B+C)+sin B +sin(4 - C) +  Correctly lactorises and shows
! _ sin Acos C +-cos Asin C 4 sin A+sin Acos C —sin Ccos 4 the correctresult. . ... oovveen.nt.. 2
sin Bcos C +sin Ccos B+ sin B - sin Aco$ C —sin Ccos 4 . Simplifics the gi — 1
- sin A(cos C+14cos ) implifics the given expression SR
0 sin B{cos C+1+4-cos C)
T 0 T . _sind
-1 1 ) ‘ ' sin B
() cotd= :11_ HE7 Band 4-5
and * Correctly solves to findtan B . ..... ., 2
—n/24 cot(A+B) = 1 : ¢ Correctly converts cot(A+B) ........ 1
tan(4 + B) :
_l—-tandtan B
Question 9 A HE7 Band 3-4 tan A4+ tan B
Since change in sign exists b d—14 then a root of th < lzdtanB
ince change in sign exists between —2 and —1{ then a root of the AT B
equation lies between these two values of x.
Question 10 D HE4 Band 3-4 L1z4tmB
. 4+ tan B
fL =f_’§_._ Hence using standard integrals I-4tan B=8+4-2tan B
Va—x? V2 —x? . 6tan B=—17
7
f—dx =sin"[£]+C tﬂnB=—E
V2E—x? 2 6
Hence, cotB= ——7~

i ) dav _ ﬂxﬂ HES Band 5-6
dt dhdt «  Correctly finds the rate of change. . . , 3
di_dv _dv :
E = 717* E ¢ Correctly findsh=4 .,............ 2
dh 3 8 dh
~—=8+=(2h+8)= . —_—
dt 2( ) 3( P 4) Correctly finds 7RRRLEC LRI 1

What is h when ¥V =72
%()ﬁ +8k)="72
B +8h—48=0
- (h—4)(h+12)=0
' h=4, since h>0 -
Thus, the rate of change of the depth of

L1 -
water is 3 oms '
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Sample answer

Syllabus outcomes and marking guide

Y (b’ (B HE3 Band 4-5
© [a_é] =, (a) “[ﬁ] +C,(a) ‘[9] oo
2 2 2 *  Corectly finds the answer .......... 2
+“Cn (a)s"' {g] * Correctly determines that r=3....... 1
o (=bY
T,.="C(a)” [w]
r+l r( ) 2
Coefficient of @°b® is when r =3:
3
Hence, coefficient is °C, (1)5 [:}] = -7
HES Band 5-6

@ @ a=(x-1)

¢ Correctly findg C =0 and shows

the finalresult. . .........oeeitn 2
dx df{l
12 17 4y soUses — v i 1
3V -2(.\: 1y +c dx{Z ]
Whenx=0,v=1
C,=0and
=11y
V= (x—1)
i E 2 B (x_ 1)2 HES Band 4-5
dr) e Correctly writes x(f) . ... ouaeinn... 4
i = ( x— I) « Correctly integrates. . . ..ot vaunnn 3
dt
Since, v=1whenx =10 « Correctly shows % =—(x-1 ...... 2
dx 't
E =— (.X - I)
¢ Uses y= E ..................... 1
dt

—In(1-x)=¢+C,
Since, t=0,x=0
C, =0,

l—x=¢"'
x=1-—¢"
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Sample answer

Syllabus outcomes and marking guide

HSC Mathematics Extension 1 Trial Examination

HE4 Band 4-5
1643
iiiy Domain for f~'(x): |¢|<—— .
(iiiy Domain for /() M -9 «  Gives the correct answer. .. ......... 1
. 1 - | HE4 Band 5-6
(iv) Gradient of f~'(x) at (0,0) is — since f'(0) =4
: 4 . ¢ Gives the correct answer. . .......... 1
© Step 1: Show true forn=2 HE2 Band 4-5
S, =1X2+42x34--+ (n=1)xn + Correctly writes final conclusion to
n=2: Cinduetion. ... 4
LAS =1%x2=2 »  Correctly shows true forn=Fk+ 1 ....3
RHS = M =2 ¢ Correctly substitutes into S ,....... 2
3
Therefore, true for # = 2 * Showstrueforn=2............... 1
Step 2: Assume true forn=k
IX2+2x3 - (k- 1)xk
_ (k=1)k(k+1)
= 3
Step 3: Show true forn=Fk+1
Sy =5+
k-1 k(k+1
o= D) e
. -
Spa = gk(k+1)[(k~1)+3]
k(k+1)(k+2)
Sen = 3
(e )1+ 1+ 4]
B 3
If true for n =k, then true forn=k+1
Step 4: Induction process
Since true for # = 2, then true for
n=2+1=3, and
then true forn =3+1=4,
and so on for all integers n > 1.
Question 13
(® 2x-1<x"—4<12 PE3 Band 3-4
X —2x23>0 . and x* 16 <0 o Gives the correct answer. .. ......... 3
(x+1)(x~3)20 (x+4)(x~4)<0 » Correctly solves inequalities. ... ..... 2
¥<-lx23 —4<x<d ¢ Writes two quadratic inequalities . . . . . 1

hence, —4<x<~1 and 3<k<4

Copyright © 2013 Neap

Sample answer

Syllabus outcomes and marking guide

b @ Px)y=x'+px’ Fqx+5
P2)=7,P(-3)=17

PE3 Band 3-4

« Correclly solves equations for

S8+4p+29+5=T7 . -2T+9p-3¢+5=17 pandg...oviiiiii. SEEREERIEEE 3
4p+29=-6 and 9p-3¢=39 * Determines simultancous equations. . . 2
2ptq=-3 - 3pme=13 *  Uses remainder theorem ........... 1
Adding these equations;
Sp=10
p=2q9=-17
iy P =X 2P —Tx+5 PE3 Band 3-4
P(4) = 64+32—-28+5 »  Gives the correct answer. ... .., .. Tl
P(4)=T3
© P[mxz +nx, my, +ny,] PE3 Band 3-4
m-n m+n « Gives the correct answer. . .......... 2
P _1(5)+3(1)’_1(2)+3(4) * Usescorrectformula............... 1
2 2
P(-1,5)
@ 2 ‘ HE7 Band 4-5
> = .
L+t * Gives the correct answers, ... ....... 3
A=t+1
Pi=0 ¢ Writes correct values for ¢, . ......... 2
(P =D=0 *  Substitutes using t-results. . ......... 1
1=10,%1
tanx = 0,%1
x=0"% z0<x2m
4" 4
) Putting =1+2x .. du=2dx HE7 Band 4-5
f 6 de *  Gives the correct answer. . . ......... 3
3
\/(1 +2x) ¢ Correctly integrates. . .............. 2
=3 f ;zdx ¢ Correctly changes variable ., ........ 1
,Kl + 2x)
_a [
u?
=3 f utdy
=3f-t]+c
Pe— L + C i
J+2%)
8 Copyright ® 2013 Neap
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Sample answer

Syllabus sutcomes and marking guide

Question 14

(@ @ ((7-)1=1720 PE3 Band 3-4
+  Gives the correct answer. . .......... 1
(i) Kevin and Julia sit together in 2x 5= 240 ways PE3 Band 4-5
Hence, Kevin and Julia do not sit together in s Gives the COITECt ANSWEL. « .« v’ vvvnr.. 2
720 - 240 = 480 ways. « Finds ways of sitting together. ....... 1
0 @ T=50 HE3 Band 3-4
50 =200e™"" +25 «  Gives the COITect answer. . ..... .. ... 2
et =1 «  Writes an equation fo solve.......... 1
—Ol=In[t
0.1t=1In ( s)v
t=130In2 seconds
HE3 Band 4-5
@ 4L = _0.1x200e
dr ¢ Gives the correct answer. . .......... 2
t=20
T < Finds 1
4T ppg-ovas a
dt
20 .
ar =~— C/minute
dt e
(i) Asz— oo HE3 Band 4-5

T= lim [25+—2—.,°,—(,’]~»25 :
-

1=00

¢ Establishesthat T —25 ........... 1

Copyright © 2013 Neap
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Syllabus outcomes and marking guide

©

(i) Vertically: Horizontally:
_;.':-ig 20sin 6 =0
¥=~10r+20sin60 i=20c0560
J==100+1043 =10
y=—5+103¢ x=10t

—51 4103t
10¢

1 51043

J3 10t

537 —206=0

5!(\/5t~4)=0

A

5

The time of flight to where projectile meets the inclined

tan30 =

t=0,

43
plane is =5 seconds.

Now,
cosSO:ﬁ
m

m:ﬁ

V3

2

o2

3
m=£xM

33

Distance up the incline is 83—0 metres.

HE3 Band 5-6

Correctly writes the distance up (he

incline to point of impact ........... 5
* Correctly writes the time of flight
" topointofimpact................. 4
+ Uses tan 30 to find time .of flight . ..., 3
*  Makes progress towards finding
time of flight. .. .......ovvveueot.. 2

Correctly défines x and y
COMPONENtS. ..o ovviv v iiiiannn,

() V=it
V=343
V=\/[—10x¥+10\/§

1043

2

+(1 052

V=




