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General Instructions

° Reading time — 5 minutes
. Working time — 3 hours

° Board approved calculators may be
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° ‘Write using black or blue pen

e A table of standard integrals is

provided at the back of the paper

e All necessary working should be
shown in every question
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name at the top of every page
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Total marks — 120

e Attempt Questions 1 — 10

o All questions are of equal value

This paper MUST NOT be removed from the examination room

STUDENT NUMBER/NAME: ....cc.ocovvinininiinnins

. STUDENT NUMBER/NAME: «...veeeveveierereann,

Total marks — 120
Attempt Questions 1 - 10

- All questions are of equal value.

AnsWer the qu’éétions on your own paper or writing booklet, if provided.
Start each question on a new page.

Marks
Question 1 (12 marks)
- :(a) - Solvethe equation e” =4, Give your answer correct to three significant figures. 2
. . 4 N
(b) Solve LAY =2. 2
x= e
(c) Find the gradient of the tangent to the curve y = 2 at the point (—1, —2) . 2
X
(d)  Solve 3x—1|=10. - 2
(e) Sketch the graph of 2x+3 y =9, showing the intercepts on both axes. 2
® Find the exact value of x such that secx+1=3 where 0<x< 127— - . _2
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Marks ) ' Marks
Question 2 (12 marks) Start a new writing booklet. : Question 3 (12 marks) Start a new writing booklet.

2

‘ (a) Shade the region in the plane defined by y <0 and y>x*+3x » 2 (a) P (1, 6)

B(1,4)

(b)  Differentiate with respect to x:

()  In3x®-1. 2

: . . : - NOT TO SCALE
(ii) x c(;s 2x. 2 0 A4 g
/
The line AB has a gfadient of % The point B has coordinates (7, 4).
@) Find the equation of 4B in the form ax+by+c=0. 2
(©® ()  Find J. dt. 1 (i)  Find the shortest distance of the point P (1, 6) from the line 4B. 2
(iif)  Find the coordinates of 4, the point where the line AB intersects with
the x-axis; 1
.. . 4
(i) Find J. = dx . 2 . (iv)  Find the distance 4B. 1
. -
) Find the angle the line AB makes with the positive direction of the x-axis. 1
€ 1 .
(iii) - Evaluate J- 2x+ - dx. Leave your answer in exact form. 3 . P
1 x A (b)  Evaluate ) 10~m". 2
=2

(c) Use the Trapezoidal Rule with 4 subintervals to find an approximation for

3
J. f (x) dx given that 3
1

foo | 112 | 178 | 93 | 41 | 116
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Question 4 (12 marks) Start a new writing booklet. : Marks
Question 4 (continued)
(a) Find the common ratio of a geometric series with a first term of 3 and a 1
limiting sum of 9 ) (d) TJuan started W'Ol‘k at 20 and at the begir'ming of each month he invested $150 into
5 . a superanmuation fund. Interest was paid at 6% p.a. compounded monthly on the
investment. Tuan retired at 65 after having contributed to the fund for 45 years.
6)) How much did Juan contribute to the fund over the 45 years? 1
(b) Find the values of k for which the expressioh x - (k - 2) X+ (k +13) is 3
positive definite.
(i)  How much did Juan’s investment amount to after 45 years? 3
© (iii) Juaﬂ plans to reinvest some of the money into an account which offers 2
8% p.a. compound interest compounded annually.
He plans to have $200 000 at the end of the 10 year investment period.
How much does Juan need to reinvest to achieve this amount.
(Give your answer to the nearest $10).
End of Question 4
NOT TO SCALE
ABC is an isosceles triangle in which 4B = AC . E is a point in B4 produced.
D is a point in 4B produced such that BD = BC. :
Copy or trace the diagram into your answer booklet showing all given information.
Show, giving reasons, that ZCAE =4/BDC. 2

-Question 4 continues.

-5
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Question 5 (12 marks) Start a new writing booklet. Marxks
Question 5 (contimed) :
(a) In the diagram ABC is a triangle in which ZACB =30° and D, F and F lie ® During July the nrobability that it rai .1
on the lines BC, B4 and AC respectively. i o ) ' gy thep ity that it rains on any day s 3"
CDEF is a parallelogram with DE =8 cmand EF =5 cm . ) ) - Find the probability that during a 7 day week
. day
.B @ it rains on the 1% and 5™ day. _ 1
(i) it rains only on the first 3 days. 1
x cm .
' (iii)  there is at least one rainy day. ’ 2
D 8 cm E
5cm
30°
c g yom 4
End of Question 5
Let BD=xcm and AF =y cm,
@) Show triangles BDF and EFA are similar. 2
(i) Show that xy=40. 1
(iii)  Show that the area, 4, of triangle 4BC is given by 2
A=20+2x+ 20
x
(iv)  Find the values of x and y which will minimise the area of triangle ABC. 3

Tustify your answer.

Question 5 continues
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Question 6 (12 marks) Start a new writing booklet. v Question 7 (12 marks) Start a new writing booklet.
" (a) The diagram shows the region bounded by the curve y = e*, the lines 3 '
x=-1 and x=2, and the x-axis. 3) o) Differentiate (sz +1)3 2
»t
B 2
(i)  Hence evaluate ZJ. xy2x* +1 dx 2
0. A
b) The acceleration of a particle moving in a straight line is given by 6—6¢ ms™

The particle starts from a point 2 metres to the right of the origin and moves
towards the origin with an initial velocity of —3 ms™.

/\ @@ Find an expression for the velocity of the particle in terms of time £. 2
N x
(iiy  Find an expression for the displacement of the particle in terms of time #. 2
The region is rotated about the x-axis. Find the volume of the solid of revolution
formed. Leave your answer in exact form.
(iii)  Find when and where the particle comes to rest. ' 2.
i i trai };t line. At time ¢ seconds, its distance x metres from . . B .
® ?ﬁgﬁgﬁ"zﬂ;ﬁ;sﬁﬁggﬁ gil\l’i:n by A (iv)  Show the particle passes throngh the origin after 2 second of motion. 1
. x=1-cos2t.
‘ @ Sketch the graph of x as a fanction of ¢ for 0<¢< 7. 3 (v)  Show the particle never changes direction. 1

(i)  Using your graph, or otherwise, find the times when the particle is at

rest and the position of the particle at these times. 2

(iii)  Find the velocity of the particle When t =%:— . ' 2

(iv)  Over which time periods is the particle’s velocity greater than 1 m/s? 2
-0-

-10-
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Marks
Question 8 (12 marks) Start a new writing booklet. Question 8 ((continued)
c)
a) Find the equation of the parabola with vertex (1, 2) and focus (1, 4) . 2
. b) The Trumpets are building an unusvally shaped pool on their country property.
The diagram shows the region bounded by the curves y = sec’ x, y =2cotx and
In the diagram, 4BCDE, represents the shape of the surface of the pool. the coordinate axes.
2

The sector ABD has centre D and ZADB = 5

The points C, D, E lie on a straight line. @) Verify, by substitution, that the point [ﬁ’ 2] lies on both y =sec? x 1

The arc AB has a length of 6 7 metres. AE=ED=DC= CB. ,

B and y=2cotx.
) Show that 4D =9 metres. 1
4 tho Teneth of fhe BC. 2 (i)  Differentiate In(sinx) 1
(i)  Find the length of the BC. )
. , 2 .
(iii)  Find the area of the pool’s surface. ' A (i) Honoe, or ofherwise, find the exact arca of the shadd rogion .

- End of Question 8

Question 8 continues

11- ' S12-
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‘Question 9 (12 marks) Start a new writing booklet.

(a)

(®)

E. coli bacteria is growing on a piece of chicken at a rate proportional to

the amount of bacteria present according to the formula
N =4e"
Time # is in mimutes. Initially there are 2000 bactetia present on the chicken.

After. 5 minutes there are 3500 bacteria on the chicken.

@ Show that k= 0.112, correct to 3 decimal places. 2
(i) How many bacteria are on the chicken after 1 hour? 1

(i)  How long will it take for the pumber of E. coli bacteria on the chicken 2
to reach 100007 Give answer to the nearest minute.

Consider the function y = (x2 +1) e”
The first derivative and second derivatives of this function are:

2
P —e™* (x - 1)2 and 4 =e (x2 —4x +3) (You don’t need to show these)
dx ax’

-(i) "Pind any stationary points and determine their nature. 2
(i)  Pind the points of inflexion. 2
(iiiy  Sketch the function clearly showing the stationary point, any points of 3

inflexion and any intercepts.

-13-
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Question 10 (12 marks) Start a new writing booklet.
. . . dMy .
a) For the function y=2sin3x-+4cos2x find p if P +4y = psin3x. 2
% .
b) At the beginning of 2010 the Watersheds borrowed § 1 500 000 to purchase a
new race horse. The annual interest rate on their loan is 6% pa compounded
monthly. The Joan is to be repaid by equal annual repayments of § 243 161,
the first repayment being made at the end 0f2010.
6] Show that the Watersheds still owe ‘E 1189 420 after they have made 2
their 2™ repayment. (Answer con'ect to the nearest $10.)
(i)  Let A be the balance owing after the nth repayment. 3
N 12n
Show that 4, =1500000(1.005)™" —243161[ 100> " =1
: 1.005" -1
(i)  In which year will the Watersheds pay off their debt? 2
c) Pedro is playmg in a tennis competition. He is required to play 8 matches and 3

he must win all 8 to win the competition.

He has a 10% chance of winning the competition.

In each match his probability of winning decreases by 5% of the preceding match’s
probability.

What is the probabiﬁty that he wins the first match?

"End of Paper

-14-
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Question Solution Marks
2 a)
1 mark for parabola and
correct intercepts
1 mark for correct region
shaded
b)(d 1
) i]n\/&xz =1 :—d~ln(3xz—l)2
dx dx
=dilln(3x2~1) _
x 2 1 attempt a differentiation
_ l 6x without applying log rules
23x" -1
_ 3x
321 1 for correct answer
b)(ii d i x
(i) d—x cos2x =1.co82x+x.—2sin2x 1 applying product rule
b
= c08 2% —2x8in 2x 1 for correct answer
o)(d) Jdt —i+e 1 mark constant required
c)(ii 4 =
Wi [ [a(2e-1)
(2x - 1)
. 1 mark for correct
B 4 ( 2x— 1) rearrangement and
=T ok attempted integration
1 .
=——QF+c¢ 1 mark for correct answer
(2x - l)
c)(iii) e 1 2 e .
J.l 2x+; dx = I:x +In x]l 1 mark for correct
) integration
:[e +1n e]—[l+1n1] 1 mark for correct
IR substifution
=g 1 mark correct answer

MARKING GUIDELINES
Question Solution Marks
' » e =4 1 In4
x=In4
x=1.386294361
=130 1 for sig figures
b
) 3x+4 _ )
x—1
3x+,4=2(x—1) 1
3x+4=2x-2
x=~6 1 for correct answer
c) 2
y=—
x
=2x"
dy - o s .
Ec_ 2 1 mark for correct
2 derivative
-
Atx=-1
dy 2
@y
1 mark for correct
- -2 gradient
9 [3x-1)=10 L otk for each
3x—1=10 3x—1=-10 mark for each correct
answer
3x=11 3x=-9
1 - x=-3 (2 marks total)
x=—
3
€) y
1 mark for line and one
3 correct intercept.
1 mark for 2™ intercept
4k *
2
f) secx+1=3
secx =2
cosx = 1 1 mark
2
i 1 mark for correct
x=— .
3 solution
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Question Solution Marks
3 a)(i) 2 1 mark for correct method
y—d=2(x-17)
3
1 mark for correct answer
3y—12=2x-14 in correct form
2x-3y—-2=0
a)(ii 1)~ -2
@ d= w 1 mark correct
V2 43 substitution into correct
—2-18-2| formula
| Ja+o
=22
W13
22 .
= —== units 1 mark correct answer
J13
a)(iit) | At y=0,
2x—2=0
2x=2
x=1
4 (1, 0) 1 mark correct answer
) | 4= [(7-1) +(4-0)
=6 + 42
=+/36+16
=52 1 mark /52
= 2\/1~3 units
) tanf = 2
3
g =tan" = 1 mark correct answer
Degrees or minutes
=33°41' or 34°
b) 6 )
ZlO—m =6+1-6-15-26 1 mark for series
= 1 mark for answer
=—40
c) 3 1y
J' f(x)dx =72(1 12+2(17.8+9.3+4.1)+11.6) 1 mark for correct &
.
=l(85 2) 1 mark correct sub into
4~ correct formula
=213 1 mark correct answer

Question Solution Marks
4 a) Go_4
—r
°_3
5 1-r
9-9r=15
9r=—6
2
r= ) 1 mark for correct answer
b (k-2) x4 (k+13) ,
POSII’tIVG Dfﬁmte V<0 1 mark for V
V=(k-2) -4(k+13)
=k —4k+4—-4k—52 2 L
=k*—8k~48
=(k—12)(k+4)
(k—12) (k+4) <0 1 mark for V<0
—4<k<i2 1 mark correct answer
c) Let Z/BDC =x
VDBC is isosceles since given BD = BC
ZDCB=x (base £'s of isosceles VDBC =) 1 mark fpr realizing
ZABC = 2x (exterior £ of VDBC = sum opp. interior /'s) ZQBC isosceles & using
ZBCA =2x (base £L's of isosceles VABC =)
ZEAC = 4x (exterior £ of VABC = sum opp. interior /s)
o ZCAE = 4/BDC 1 mark correct proof
d)(@) | Investment = 150x12x45
=§ 81 000 1 mark
D) | 7=150(1.005) +150(1.005) +......+150(1.005) 1 mark correct interest
rate
~150(1.005) 1.005* —1 1 mark correct series
1.005-1 ;
= $415465.89 1 mark correct answer
d)(ii) | 200000 = 4(1.08)° ) 1 mark
200000
108"
A=92638.70
A =$92640 1 mark correct answer
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Question Solution Marks Question Solution Marks
5 a)i) | Since CDEF is a parallelogram : 5 a)(iv) | A"=100x""
DE| C4 cont- | ptx=5
BC||EF 100 : i
/BDE =30° (Matching /BCF, DE|| CA) A"==>0 A 1 marl for test of Min
ZEFA =30° (Matching /BCF, BC H EF) 1 mark o ox =518 a minimum
In VBDE and VEFA x=5 y=8 1 mark for finding y
ZBDE = /EF4 (both = 30°, proven above) . b)) P(E)= 1 Xl
ZBED = /EAF (matching £'s DE || CA) 1 mark 33
. VBDE||| EF4 (equiangular) 1 1 mark
a)(ii) | Corresponding sides in similar triangles are proportional. _ 9
8 1 mark b(ii) P(E)zlll%EEZ
55 : 3'3'3'373'3'3
- ' 16
xy =40 =— 1 mark
40 . 2187
y= - b)(ii) P(at least one rainy day) =1-P (all dry days)
T 7
a)(iif) Ao d = %a bein C _ _(gj 1 mark for all dry days
3
=l(x+ 5)(8+ y)sin30° 1 mark for correct _q_ 128
2 expression for area 2187
1 1 . .
== (8x +40+xy +5y)— involving x and y 2059 1 mark for correct answer
2 2187
( x+40+x—+5 iQ] .
x
(3 x+404+40+ 3@) 1 correct substitution of
x 40
50 y= o
=2x+20+ x simplification
D |y o204204 2
x
=20+2x+50x""
A'=2-50x"
S.P occur when 4'=0
0=2-50x72
0=2- ﬂ
x*
0,y
2
2x* =50
x> =25
x=5 (-5 ignored as x is a length) 1 mark for finding x
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‘| Question Solution Marks
2 . 1 - -
6 a) A=x I ( & )2 . l mark for correct
-1 integral expression
2,
= n'J. L€ dx
2x 2
e
=7 { 2 ] 1 mark for correct
-1 integration
_Tra 2 .3
T (e ¢ ) units 1 mark correct answer
b)(d) x
? 1 mark cos curve
1 mark period
1
1 mark range
+ —1
w4 w2 3n4 %
6 b)(i . 1 mark for ti
(i) Times when particle is at rest: =0, g—, 7 seconds mark ot Hmes
Position of particle at these times: x=0, 2, 0 1 mark for positions
b)(iil) | x=1-cos2t
v =2sin 2¢ 1 mar.k for velocity
equation
Atr==
4
v=2sin (21[—)
4
P —— 1 mark for velocity
b)(iv) | 2sin2¢>1
2sin2t =1
2
sin2¢ = 1
2
& =%5_67£ 5
1 mark for ¢ = i,—”—
. 5w 12712
12712
w S
) << ) a b o 1 1111?1( for correct
Graph may be used. solution

NSW Independent Trial Exams 2010 — HSC Trial Mathematics: Marking Criteria - Page 7

Question Solation Marks
7 a)(i) FRY
y= (2x + 1) i
3
= (2352 +1)Z 1 mark correct index form
1
b E(sz + 1)2 Ax
dx 2 1 mark correct solution
=6x42x% +1
ii 2 2
) 2J' w2t +1 d =§f 62 +1 dx
4] 0
2
= 1[ (26 +1)’ }
3 " 1 mark for correct
integration
2 .\ 2 .\ 1
_g[\(ﬁ(z) +1) -J(z(o) +1) ]
L)
3
1
==(27-1
o)
- 26 1 mark correct solution
3
7 b)(i) | a=6-06¢
=6¢~3 +
: =3 when ct -0 1 mark for integration
-3=c
) 1 mark for ¢ and
v=060-31" -3 expression
b)) | v =6r-32-3
_ 2 3
x =301 =3t+k 1 mark for integration
x=2 when =0
2=k 1 mark for k and
x=32 -1 -3t+2 expression
b)(iii) | Particle comes to rest when v=0
y=6t-3t"~3
0=-3(¢£ ~2¢+1)
2
0=(r-1) 1 mark for ¢
t=1
x=3(1) -(1)’ -3(1)+2
-1 1 mark for x
b)(iv) | When t=2
=3(2Y —(2) —3(2)+ 2 1 mark for correct sub
* ( ) ( ) 3( ) and evaluation
=12-8-6+2
=0
B | y=-3 (t _1)2 ) 1 mark perfect square &
. o conclusion
vy <0 .. particle never changes direction.
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Question Solution Marks
8 a) Concave up parabola.
Focal length 2. 1 mark focal length
( e 1)2 -8 ( y— 2) 1 mark correct solution
DO | =0
6 = 2= r
3 1 mark correct
187 =2zr substitution into
P9 arc/length formula
AD=9
b)(ii 1 2
YD ppooLf -2
2 3
=
6
5 45 BC - 9
CO§— =-—— k3 . 2w
6 BC sin— sin—
9 \/37 6 3
BC=2+7" ORr BC =9 mﬁxl 1 mark for correct
9 2 formula & substitution
5 22
G 2 b
=33 =33 1 mark correct solution
b)(iif) 1 . 1 2w,
A=2x—x9%33sin—+—x—x9"
><2x X \/—sm6+zx 3 * 1 mark area of sector
27143 2
=t 277 m 1 mark area of triangles
c)(i) T
y=sec’ (Z) y= 2cot(—7:-)
1
= =2x !
cos® (E] tan =~
4
o1 =2x1
=T Y
[»—j 1 mark for substitution
J2 . .
oo into both equations
o)(ii) y =In{sinx}
iy_ cosx
dx sinx
=cotx 1 mark for correct answer
©)(iii) A= J.f sec® xdx+ J,? 2cotxdx 1 mark
) O
=[tan Jc];“l +[21n(sin x):]z
~ T
= (tanfj—tano + 21n(sin£)—2]n(sin£ 1 mark
4 2 4
1
=1-0+| 2lnl~-2In—
0+{zit -2
1
=14+0-2In(2)?
=1+In2 1 mark correct answer

Question Soluation Marks
9 |a@d N = 4e"
Ati=0, N=2000
2000 = 4é°
A=2000
. I
N =2000e 1 mark correct formula
Att=35 N=3500 and A4 value
3500 = 2000e™
1.75=¢"
In (l .75) =5k
k= 1n(1.75) 1 mark correct sub and
5 log
=0.112
a)(if) £ =60
N = 2000 60x0.112 = 60x0.1119....
e OR N =2000e
=1657635 =1650010 1 mark for answer for
(f=0.112 used) (exact value of & used) either k value
a)(if) | 10000 = 20001 1 mark correct
5 g substitution
In5=0.112¢
_ In5
0.112 1 mark correct answer
t =14 minutes (either & same answer) answer
VG
0 Stationary points occur when %Ji =
x
0=—e*(x-1) .
x=1
y=2e" .
1 mark for point
(1, 2¢7)
Test.
2
d 2} -0
dx”
x 0 1 2
a
s -1 0 -2
dx . 1 mark for test and
Decreasing function at x=1. .. (1, 2@"1) is a horizontal P.O.I conclusion
b)(ii) : 2
Possible points of inflexion occur when d Z =0
0=¢(x —4x+3)
0=(x—1)(x-3)
(marks over page)
x=1or3.
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Question Solution Marks
9 b)(if) (1, 2@“]) , (3, 1053) (1, Ze'l) should have
x 0 1 2 4 been identified as a P.O.I
d?y N in part (i)
e 3>0 0 —¢' <0 3e7 >0 1 mark for (3, 10@'3) asa
Change in concavity, Change in concavity. possible point of inflexion
(1, 2@”’) ia a horjzontal Point of Inflexion
& (3, 103’3) is a point of Inflexion. 1 mark test & conclusion
b)(iii) y

1 mark for y-intercept and

shape

1 mark for P.O.I’s

1 mark for horizontal
asymptote
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Question Solution Marks
10 |a) y=2sin3x+4cos2x
Yy :
——=6c083x—8sin2x
x
d .
—%)—=—1831n3x—160032x
dx” ‘
~18sin3x—16cos 2x+4(2sin 3x +4 cos 2x) = psin3x 1 mark correct
. . . substitution
—18sin3x=16€082x +8sin3x -+ 16e057x = psin3x
—10sin3x = psin3x
p=-10 1 mark correct answer
b)@d | »=0.005
4, =1500000(1.005)" —243161
=$1349355.72
2 1 mark for 4
4; =1349355.72(1.005)" ~243161
=$1189420.03
=$1189420 1 mark for 4,
b)(ii) | 4 =1500000(1.005)" —243161
4, = 4,{1.005)" ~243161
=(1500000(1.005)‘Z -243161)(1.005)” -243161
=1500000(1.005)™" ~243161(1.005)" ~243161
=1500000(1.005)""* —243161((1.005)IZ +1) 1 mark for expression
12 for A‘Z
4, = 4,(1.005)" ~243161
= (1500000(1.005)2"” ~243161(1.005)" —243161)(1.005)” ~243161
Ixi2 2x12 12
=1500000(1.005)"" —243161(1.005) " —243161(1.005)" ~243161 1 mark recognition of
=1500000(1.005)""” —243161((1.005)“lz +(1.005)" +1) series & expression for
4
N 1((1005“) «1)
4, =1500000(1.005)"" —243161 T 1 mark sum of series
12n
~150000(1.005)™ ~243161| 1225 "1
1.005" -1
b) (i - .
)(iiD 0=1500000(1.005)" 243161 Losu-——l
1.0057 -1
1500000(1.005)"" (1.005" 1) = 243161(1.005™ ~1)
1500000(1.005) ™" (1.005™ 1) = 243161(1.005™ ) 243161 1 mark for 4, =0 and
243161 = 243161(1.005™) ~1500000(1.005°)(1.005% 1) | attempt a rearranging
243161=(1.005")(243161-1500000(1.005" - 1))
243161=(1.005"™")(150644.2822)
1.614140254 = 1.005™
In(1.614140254) =121.In (1.005)
121 = In(150644.2822) /1n (1.005)
# =8 years 1 maxk for solution
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Question Solution Marks

c) Let x be the probability that he wins the first match
P(2nd)=095x

P(3rd)=(095) x.

P(4th)=(095) x

P(8h)=(095) 1 mark for developing -

x .
series
P(wins comp) =0.1

P(1).P(2)...P(8)=01

1 mark for establishing |
equation

24,47

x*.(0.95) =0.1
2 (095)" =01
x* =0.420473908

x = 0.420473908
x=20,897361393
x=90%

1 mark for solution
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