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General Instructions

* Reading time - 5 minutes

¢  Working time - 3 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

»  Show relevant mathematical
reasoning and/or caleulations in
Questions 11-16

Student Name:

Total marks - 100

Section I
10 marks
¢ Attempt Questions 1-10

. _l Allow about 15 minutes for this section

Section H
90 marks
¢ Attempt Questions 11-16

*  Allow about 2 hour 45 minutes for this section

STUDENT NUMBERAVAME: .vvveo oo

STANDARD INTEGRALS

1 .
=——x" nx-l x20 ifr<0
n+l .
=lnx, x>0
==‘£e"‘, a#0
a
1.,
=—sinax, a#0
a
1
=—ccosax, a={
a

1
=—~tanax, a=(
I

1
=—secax, a#0
a

1l

. _
~tanZ 420
a a

.1 X
sin' =, ax0, -a<x<a
» !

H

1n(x+\/xz_-—?), x>a>0

=1n(x+ x’-m’)

NOTE: Inx=log,x, x>0




HSC Mathematics

Section 1

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

Use the muliiple-choice answer sheet for Questions 1-10

2 L
1 What is the value of linliih—ls?
= x-]
(A) 0
®B) 3
< 5
o 38
2 What is the solution to the equation 2cos® x—1=0 in the domain 0 <x <277
11
A =—,—
(A x 6
x Tr
r==,—
® R
© x==Z 3z Iz lix
66 6 6
x 3 S Ix
D Ty T v
D) *= iy s

3 Aninfinite geometric series has a first term of 3 and a limiting sum of 1.8,
What is the comimon ratio? '

Ay -03
® -06
C -5

Dy -3.75

4 What is the value of _[: (e’ +1)dx?

@ ¢ ® &

[

© géﬂ> ®)§@+a

5

HSC Mathemalics

What is the value of £'(x) if fF{x)= (23:2 +1)3 ?

(A) [f'(x) =%\]2x2 +1

(B} F'(x)=dxy2x*+1

©) fx)=6xy2x"+1

(D) fix)=12xJ2 +1

What is the equation of the tangent to the curve y =cosx at the point (%,0)?
x

A) x—y-—=0
A x-y—3

¥4
+y—t=0
B =ty 2

© y=0
D}y 2x+y-wr=0

A region in the first quadrant is bounded by the line y=3x+1, the x-axis, the y-axis, and
the line x=2.

/

/ x
/ 2

What is the volume of the solid of revolution formed when this region is rotated about
the x-axis? ’

(A) 8 units’
(B) 38 units®
(C) 8 units’®
(D) 38 units®
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8 The acceleration of a particle moving in a straight line is given by the formula
a=12¢+6. Initially the particle is at x =5 metres and the initial velocity of the particle
is —36 m/s. When is the particle at rest?

(A) (=0

®B) 1=1
© t=2

®)y =3

9 What are the coordinates of the focus of the parabola x> =6y +2x+117

10 What is the value of [ £(x)]" if f(x)=4+277
(A) 16+42%7 427
@B 16+2*=+27%
(€ 17+2**
o 17+2

HSC Mathematics .

Section IT

90 marks
Attempt Questions 11 - 16
Allow shout 2 hours and 45 minutes for this section

Answer each question in the appropriate writing booklet.

Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) Marks
o ¥ 2
Simpli -_—
&y Simplify o1 y-2 2
(b) An insurance company has calculated that the probability of a woman being
alive in 50 years time is 0.85 and the probability of her husband being alive
in 50 years time is 0,75. What is the probability that in 50 years time:
(i) both will be alive; : . i
(iiy  only one of them will be alive? : i3
(¢) For the arithmetic sequence 4,9, 14, 19, ...,
(i) Write the rule to describe the nth term. 1
(i)  What is the 25" term? 1
(ii)  Find the sum of the first 100 terms, 1
. (d) Differentiaté
@) tanSx 1
iy OB 1
X
(ili) xcosx 1
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() What is the arca enclosed between the curves y = ¥ +tandy=3x+17 2

¥

) Inthetriangle ABC, ZACB=30", ZABC =50" and BC =10 ¢m,
The foot of the perpendicular from A to BC is D.

A

Not to scale

C D B

{ Use the Sine Rule to find an expression for the length of 45.

(ii)  Hence or otherwise, find the length of AD. 1
Answer correel 10 two decimal places.

HSC Mathematics

Question 12 (15marks)

(2) Points 4(-3,1) and B(1,3) are on a number plane.
Copy the diagram into your writing booklet.

Y
B(1,3)
A3,
x
O .
6] Find the gradient of line OA.
(ii)  Show that O4 is perpendicutar to OB.
(@il OACD isa guadrilateral in which BC is parallel to Od.
Show that the equation of BC is x+3y-10=0.
(iv)  The point Clies on the line x=-2,
What are the coordinates of point C7
(v} Show that the length of the line BC is J10.
{vi)  Find the area of OACD.
(b) The table shows the values of a function f{x} for five values of x.
x 1 1.5 2 2.5 3
f) 4 1.5 2 2.5 8

3
Use Simpson’s rule with these five vales to estimate L Fx)dx .

(¢} Two-digit numbers are formed from the digits 2, 3, 4, 6 with no repetition of
digits allowed. A two-digit number is then selected at random. What is the
probability the number is prime?

Marks
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A B
12 end .
o _
In the diagram, 4B is an arc of a circle with centre O. 1

The radius 04 =12 cm and the angle AOR is 5?” radians,

Find the length of the arc AB.

Consider the functions y=x and y =" ~3x+2.

) Sketch the two finctions on the same axes. 2
(i)  Hence or otherwise find the values of x such that 2% > (x~[)(x ~2). 1
8

HSC Matkematies

Question 13 (15 marks)
(a) Inthe diagram, the shaded region bounded by the curve y =Inx, x-axis,

_y-axis and the line y =In4, is rotated about the y-axis.
Find the exact volume of the solid of revolution,

In4

(b)  Evaluate _[f(x2 +5in 2x)dx

(). Inquadrilateral ABCD the diagonals AC and BD infersect at E,
Given AE =3, EC =6, BE=4 and ED =8.

B
4

Not to scale
D

()  Showthat AABEY| ADEC
{ii)y  What type of quadrilateral is ABCD? Justify your answer.

(d) Find the shortest distance between the point {0,5) and the line 3x—y+1=0.

{(¢) The parabola y=ax® +bx +c has a vertex at (3, 1) and passes through (0, 0).

(D Find the other x-intercept of the parabola.
(iiy Finda,bandec.

Marks
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Question 14 (15 marks) Marks
(2) A function £(x) is defined by f(x)=x*(3—x).
{ Find the stationary points for the curve y = f(x) and determine their 2 (@
nature.
iy  Sketch the graph of y= f(x) showing the stationary points and 2
x-intercepts.
(iii)  Find the equation of the tangent to the curve at the point P(1,2). 1
() . The quadratic equation 2m* ~3m+6=0 hasroots & and 5. {b)
Find the value of:
] at+fi 1
(i) af 1
(i) a*+p° 1
(¢) The displacement of a object at time {f) seconds is given by: 3
x=3e +10e” +4¢ ©
Find the time the object comes to rest.
(d) The third and seventh terms of a geomeiric series are 1,25 and 20 2
respectively. What is the first term?
2

(&) Tind _[fse:c2 2xdx.

10
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Question 15 (15 marks)

() On the same set of axes, sketch the graphs of y =sinx and
y=1-cosx overthe domain 0<f<7z.

({iy  Write down the values of x for which sinx=1-cosx in the domain

0<0snx

Find the area between of y=sinx and y=1-cosx over the domain

0<fdsr.

(i)

Scarlett left $1000 in her will for World Vision. Her instructions were that
this money be invested at 5% interest, compounded annually.

{) How much money would be given to World Vision after 100 years?

(i)  Scarlett has requested her family invest a further $1000 at the
beginning of each subsequent year at the same interest rate.
How much money would be given to Woild Vision after 100 years if
her family foflowed Scarlett’s instructions?

Bl C
x

A cable of length 3 metres is to be bent to form the hypotenuse and base of a
right-angled triangle ABC. Let the length of the base BC is x metres.

i) What is the length of the hypotenuse AC in terms of x7

(i)  Show that the area of the triangle ABC is 0.5xv/9—6x .

(iii)
(v}

VWhat vatue of x gives the maximum possible area of the riangle?
Find the maximum possible area of the triangle.

11

Marks

=
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Question 16 (15 marks) » Marks

(2} An object is moving in a straight line and its velocity is given by;
y=1-2sin2¢ for 1 =0
where v is measured in metres per second and ¢ in seconds.
Initially the object is at the origin.

(i) Find the displacement x, as a function of 1. 2
(i)  What s the position of the object when ¢ =§? 1
(iii)  Find the acceleration 4, as a function of 7. I
(iv)  Sketch the graph of g, as a function of ¢, for 0 <s <7 1
(v)  What is the maximum acceleration of the object? 1

(b) The radiation in a rock afler a nuclear accident was 8,000 beequere! (ba).
One year later, the radiation in the rock was 7,000 baq. It is known that the
radiation in the rock is given by the formula:

R=Re™.
where R, and & are constants and # is the time measured in years,
i Evaluate the constants &, and k. 2
(i)  What is the radiation of the rock after 10 years?
Answer correct fo the nearest whole number.

(ili}  The region will become safe when the radiation of the rock reaches 2
50 bq. After how many years will the region become safe?

{c) A triangle ABC is right-angled at C. D is the point on 48 such that CD is
perpendicular to AB. Let ZBAC =4.
Draw a diagram showing this information.

) Given that 84D+2BC=748.
Show that 8cosf+2tand =Tsecd

(i) Find & 2

End of paper

12
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dy

y=cosx, —=—sinx. At the point £,0 m=-sin=-1
& 2 2

x
Y-y, =mx—x)
=1z
¥ (= 2)

bis
x+y——=0
)

| Mark: B

v=x ydr
=z [ Gr1ids

= [ 92 4 6xe1)de
=7r[3x3 +3x2+x:|z
aa[3x2°43x2° +2]

=387 units®

1 Mark: D

a=12{+6
v=62 +6f+c
When =0 then v=-36
-36=6x0" +6x0+¢ ore=-36
=6 +6f-36

=6(r+3}(r-2)
Particle at rest (v =0) when =2

1 Mark: C

HSC Mathemalics
ACE Examination 2015
HSC Mathematics Yearly Examination
Worked solufions and marking guidelines
Section I
Solution Criferia
2 —_— —
lim > +2x-13 :Hm(x+5)(x 3)
. x-+3 =3 133 ().’“3) { Mark: D
1 ~lim(x+5) ark:
=3
2cost x—1=0
cos’ x = 1 or CosX —:t—l—
2 T2 N 1 Mark: D
el 37 5m T
47474 4
a=3 and §=1.8
=2
1-r
3
3 1.8=— 1 Mark: B
1—r
1.8-1.8r=3
1.83r=-12
r=-0.6
1
(e D) =| Lo 1
jo (e BE ’
4 = (l & +1) _(l) 1 Mark: D
3 3
Lty
3
£ =222 +1)
3
= (2.1:1 + 1)1
5 3 \ 1 Mark: C
' ) ==x{2x2 +1)2 x4x
S1@=2x{2x +1)
=6x (2x2 +1)

A =6y+2x+11
X —2x=6y+11
(x=1P -i=6p+11
(x—1)"=6(r+2)

(x—1)2=4x%x(y+2)

Vertex is (1,-2) and focal length is %

Focus is [],—l]
C2

1 Mark: D

10

[ref =l+2T
=16+8x277+27
=164+ x2F 427
16427 427

1 Mark: A
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Section 11 )
11(a) y 2 y 2 2 Marks:
Y4 y-2 (3+A-2) (-2 Correct answer,
= y 2023 1 Mark: Find
(}F+2)(y—2) arg: rinds a
common
e denominator or
¥ -4 shows some
understanding.
1) | P(E)=0.85x0.75 1 Mark: Correct
(i ~0.6375 answer.
11{b) | Woman al ive, husband dead or woman dead, husband alive. 1 Mark: Carrect
(i) | P(E)=0.85%x0.25+0.15x0.75 answer.
=0.325
11(c) | a=4 and d=35 forthe sequence 4, 9,14, 19, ... 1 Mark: Correct
® |7 =a+@n-d answer,
=4+{(n-Dx5
=5n-1
() § L, =5%x25-1 1 Mark: Correct
(i) 124 answer,
11{c) n 1 Mark: Correct
iy | Se=yla+(-Ddl answer.
Sion :%{ZxﬁH(lOO—l)xS]
=25,150
1@y | 4 2 d 1 Mark: Correct
a) :i—;(ianﬁx) =se¢ SIXE(SI) answer.
=5sec’ Sx
11{d) 1 1 Mark: Correct
iy | & [Iog,x B xx;ﬁlog:xxl answer,
de\ x ¥t
_1-log,x
.1'2
11{dy | & R 1 Mark: Correct
(i) E(xm)s,r) =—xginx+cosx ALSWer.

HSC Mathematics
1i{e) ¥ 4+1=3x+1 2 Marks:
210 Correct answer,
Mx=3)=0 1 Mark: Finds
Point of intersection occurs when x=0 and x=3 the points of
e 2 intersection or
A= J‘o Gr+D) =" + Db shows some
. .2 understanding of
- Iu (Gx—x")d the problem.
2 a7
32
[ 2 3 :|0
3x3? 3 (3x0* 0*)| 9 .
= e B —— || == square units
2 3 2 3 2
1) | £BAC=180"-30° 50" =100° 2 Marks:
(i) AB BC Correct answer.
Sin ZACB _sin ZBAC
AR 10 1 Mark: Finds-
sin30°  sinl00° angle BAC or
. ape uses the Sine
_ 10sin 30 Rule with two
$in100° correct values.
Mp { . .. AD 1 Mark: Correct
iy {5° 30" = T} answer.
AD= 103111.30 sin 50
5in100°
=3.8893095...~3.8% ¢cm
12(a) . . »-»_0-1 1 I Mark: Correct
) Gradient of 04 m :H o33 ANSWer.
12(a) , ) »-¥_0-3_ 1 Mark: Correct
Gi) Gradient of OB:m =Hum— 3 ATISWer.
Perpendicular lines oceur when mym, = -1
myn, =—1
e The
3
12(a . . . 1 2 Marks:
(ii(i)) If BC is parallel te O4 ihen it has the same gradient or »i = -3 Correct answer.
1 Mark: Uses
—p, =X X,
y-y=m X the gradient
y-3= _l(x -n intercept form
3 with at least 1

3y-9=-x+lor x+3y-10=0

correct value.
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12(a)
{iv)

The point C lies on the line x=-2
Substitute -2 for x into x+3y—-10=0
—243y-10=0

3y=12o0ry=4
Coordinates of C are (-2,4).

1 Mark: Correct
answer,

12{a) = e o2 o 1 Mark: Correct
®) d =, ~x) +(3,-n) ANSWer.
BC = J(2-1" +(4=3) =10
12(a) | Quadrilateral Q4CD is a square (Rectangle with all sides equal) 1 Mark: Correct
vi answer
(vD) A=st= («./1—0)2 =10 square units
12(b) 3 h 2 Marks:
L S %5[)'0 +ytd0n+ys) +2y2} Correct answer,
0.5 1 Mark: Uses
mT[4+3+4(1.5+2.5)+2x—2] =4 Simpson’s rule.
12(c) | 5={23, 24, 26, 32, 34, 36, 42, 43, 46, 62, 63, 64} 2 Marks:
Correct answer.
P(prime) = L I Mark: Finds
126 sample space.
12(d) | i=r@ 1 Mark: Correct
S . ANSWer.
= 12x?= 10 radians
12(8) | y=2"-3x+2=(x-D(x-2) 2 Marks:
(i) ¥ Correct answer,
A *i I
\ 3 / /L 1 Mark: One
\, N BNy graph drawn
. comeetly.
N x
O T 2 3 4
f ! I
12(e) [Now y=x">(x-D(x-2) 1 Mark: Correct
(i) answer,

Point of intersection from the graph is x :%

Alternatively x* = (x—1)(x—2)

P=xt-3x42

3x=2 0r.‘l’=—2-
3

Therefore x* > (x—1)(x—2) when x >§

HSC Mathematics
B@ | p_ (") 3 Marks:
‘ V= ﬁjﬂ (e o Correct answer,
1., o4 2 Mark: Makes
=x|—e . .
2 i significant
z progress.
5("32‘M ﬁeo) 1 Mark: Uses
volume formula
57 cubic units with at least one
carrect value
13(0) | g £ 2 Marks:
IE (2 +sin 2x)dx = L——costT Corect answer.
¢ L3 2 oy
B 3 +
i (2 1 |l To0 1 1 Mark: Finds
=13 —50052’?]"[?—50052* 0 the primitive
-, function or
= ”_ﬁl]Jri shows some
L648 4] 2 understanding.
a1
=—4--=0.207849...
648 4
13(c) |In A4BE and ADEC 3 Marks:
@ | Z4EB=/DEC {verlically opposite angles are equal) Correct answer.
AE_BE AE_3 1 BE 4 1, 2 Mades: Mkes
EC ED 'EC 6 2 ED 8 2 significant
progress.
1 Mark: One
AABE ||| ADEC (two pairs of corresponding sides are in proportion | yelevant
and the include angles are equal) statement
13(c) | £BAE = /DCE (matching angles in similar triangles are equal) 2 Marks:
(i} | Therefore ZBAE and ZDCE are altemate angles and equal. Correct answer.
1 Mark: Shows
i . , some
- ABOCD (altemate angles are only equal if the lines are parallel} understanding.
Therefore 4 BCD is a trapezium (one pair of opposite sides parallef)
13(d) [l +hy e 2 Marks:
i =—= Correct answer.
Jal+ i
_[3x0-1x5+i . 1 Mark: Uses
| By the
perpendicular
4 4 N J1o distance formula
N Jio TN T with one correct

L]
&
)

value.
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13(e) [ The parabola is symmetrical ¥ 1 Mark: Comect
(i about the vertex of (3, 1). 34 answer.
If the parabola passes through i L]
the origin it is concave down IR
and the other x-intercept is i 3:- 1
(6, 0). i/ 1
2
/|
L3
G
13(e) | The points (0, 0), (3, 1) and (6, 0) satisly y =ax® +bx+¢ 2 Marks:
(i) . ) . Correct answer.
Sub {0, 0y into y=ax” +hx+c resultsine=0
.| Sub (6, 0) into y = ax® +bx+c results in 0=36a+6b (1) 1 Mark: Finds
Sub (3, 1) into y=ax’ +bx+c resultsin 1=9a+3b  (2) one correct
) value or shows
Multiply eqn (2} by 2 some
2=18a+6b (3) understanding,.
Eqn (1)~ (3)
—2=18a 01'a=—l
. 9
Sub a= —% into equ (2)
1
1=9%x—=+3b
9
WB=2orbe
3
1 2
Therefore a=——, b=— and ¢=0
9 3
M@y | /@)= -x) =375 2 Marks:
(i) Correct answer.

Stationary points f{x)=0

6x—3x' =0

3x(2—x)=0

x=0,x=2
Stationary points are (0,0) and (2,4).
Fx)=6-6x
At (0,0), £"(0)=6>0, Minimum stationary point
At (2,4), f"(1)=—-6 <0, Maximum stationary point

1 Mark: Finds
one of the
stationary points
or recognises
6x—3x"=0.

HSC Mathematics
14(a) | x-intercepts (y =0) x*(3-x)=0 2 Marks;
(ii) v=0, x=3 Correct answer.
¥
s 1 Mark: Makes
some progress
i \ towards
\ 31+ \ Max (2,4) sketching the
\zﬂ y Min (0,0) curve,
\ \ .
-2 .I]_ ) 1 { i _4
14(8) | f(x)=6x-3x"  Atthepoint P(,2) f'(1)=6x1-3xI*=3 I Mark: Correct
(i) . answer
Point slope formula y— y, =m{x—x,}
y—2=3(x-1)
y=3x—lorIx—y-1=0
14(b) b -3 3. 1 Mark: Correct
® a+f T a2 a2 answer
14(b) e 6 1 Mark: Correct
i |#=,7373 answer
M) | o®+ 5 =(a+p)—2ap 1 Mark: Correct
(iii) 3Y? s answer
= [—J —2X3=-—
2
14(c) | The object comes to rest when ¥=0 3 Marks:
Coarrect answer.

x=3Y +10e7 +dt
F=—6e —10e7 +4
=-203¢7Y +5¢7 -2)
Let m=e™
203w +5m-2)=0
=2@m-(m+2)=0
Hence 3m-1=0 or m+2=0
m=-2

m=
e =-2 (no solution}

|
-~
] = | e

Therefore £ = —loge—;-

=log,3
=1.0086...

2 Marks: Finds
and factorises a
a quadratic
equation.

1 Mark:
Correctly
differentiates x.
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14 | 7, =ar* =125 and 2 Marks:
s Correct answer,
L=ar"=20
& .
Divide the two equations a_rz -2 1 Mark: Finds
ar- 125 two equations
=16 using the nth
term of a GP or
r=42 shows some
T, =ax (12 =20 understanding.
20 5
a=—=—
64 16
14(e) . X 2 Marks:
Sl N 1 F
J.‘ sec” 2xdy = |:—- tan 21‘] Correct answer.
0 2 o 1 Mark: Finds
1 3 _1 the primitive
ua[tan?—tan(}) ) function or

shows some
understanding.

15(a) ¥ 2 Marks:
E I Y- Correct answer,
y=1—cost
1 Mark: Draws
one of the
14 curves.
y= sinx
> X
T
15(a) " 1 Mark: Correct
Gy |*= Dorx =2 (from the graph} ABSWEL.
15(a) 2 Marks:

(iif)

A:J?[sinx—(i—cosx)]dt+jg[1—cosxﬁsinx]dx

=[-cosx—x—sinx] +[x—sinx+cos xl;

=[o-§+1—(—1)]+(x—0—1w(%~1))

:2_f;k£
2 2
=72 square unifs

Correct answer.

1 Mark; Shows
some
understanding,

HSC Mathematics
I50) [ A=P+r) 1 Mark: Correct
(i} = 1000(1+ 0.05) answer.
=$131501.2578 = $131,501.26
15(6} | Ay, =1000(1.05)" +1000(1.05)” +...+1000(1.05)' 2 Marks:
)| Gp. with a=1000(1.05), =1.05 and #=100 - Correct ansyer.
1000(1.05)[1.05"7 1] . 1 Mark:

oo = 1051 Tdentifies a G.P.
=$2740526.415 with 100 terms.
~$2,740,526.42

15(c) | AC ={(3—x) melres 1 Mark: Correct
(D answer.
I5() | @-xy =0+ 4 2 Marks:
(ii) B =0 frdat—x? .. Correct answer.
h=-tx
fr=n9—6x 1 Mark: Finds
(h> 0 as hisa height) a : the height of the
triangle or
A= 1 Bh shows some
2 understanding.
=0.5x/9—6x m*
£5(c) . dA 3 Marks:
(i) Maximum occurs when . ={ Comecl answer.
A=0.5x9—6x )
dd 1 . . 2 Marks: Finds
—-:0.5[xx—(9—6x)_2x—6+(9ﬁ6x)5xl] x=1
dv 2
. 1
=~]"(9—6x)_2 [-3x+(0-6x)'] 1 Mark:
2 Calculates the
_ —9x+9 _ ol-x) first derivative
240-6x  2J9-6x or gas Sﬂﬂé‘? .
understanding o
Now ad_ 9-x) 0 the problem.
dv 2/9-6x
sx=l

Test whether x = 1 is a maximum

dd
dv
dA

x=09,

9(1-0.9)

=0
24/9-6x0.9

9(1-1.1)

x=Ll, —=s—F—e <0}
dv  2J9—6x1.1

Maximum value occurs whenx = 1.

10
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HSC Mathematics

15() | 4+0.5xJ9-6x
() =0.5% 19— 6x1 =0.5/3 m’

1 Mark: Correct
answer.

16@) | x=[(1-2sin27)ct 2 Marks:
(i) Correct answer.
=f+cosH+C . 1 Marke
Tnitially f=0 and x=0 Integrates the
0=0+cos(2xN+C>C=-1 velocity
x=ftcos2i—1 function.
16(a) P P P 1 Mark: Correct
(ii) When ¢ =§ then x :—3—+cos[2x—3—)—l answer
Jrol o7 3
32 3 2
16(a) d . 1 Mark: Correct
Giy | 9 E(l —2sin2¢) answer
=—-dcos2f
16(a) | a=-4dcos2t for 0<r<w I Mark: Correct
(iv) a answer
4.5
2 L

' t >
w k1

2t 2

-4

16(a) | From the graph or —1<cos2r <1 (-4 <-4cos2t 54)
™) | Maximum acceleration is 4 nvs?

1 Mark; Correct

answer

16(b) | Tnitially =0 and & = 8000
£V} R= Roe“b
8000 = R,e ™™
R, = 8000
Also r=1and R=T7000
7000 = 8000

o+ 7000
8000
7
~k=log =
0g, g

k:~log,%=0.13353139...

2 Marks:
Correct answer.

1 Mark: Finds
the comect value
for R, or k.
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16(b} | Weneed to find R when ¢ =10 1 Mark; Correct

(i) g, Tt answer,

R=8000z 3
=2104.604609... ~ 2105 bq
16(b) | We need to find r when & =50. 2 Marks:
(iii} 50 = 80002 Correct answer,
a1
160
-kt =log L
° 160
1 1 1 Mark; Makes
t= —Ilogc 60 S0OMe Progress
{ . towards the
=log, - +log, -~ solution.
B, 160 g, P
=38.0073458.. 38 years
16(c) ' B 2 Marks:

4] D Correct answer,
1 Mark: Draws
the diagram and

A28 makes some
C
AD BC AC Progress
cosf =" tanfd =—— cosf=— towards the
_ solution. .
AD = ACcosd BC=ACtané AB=ACsecd
Now 8AD+2BC =148
8ACcosG+2ACtand =TACsecd
8cosf+2tand ="Tsecl
16{c) 8cos@+2tanf =Tsechd 2 Marks:
(i) 2sing 7 Correct answer.
feosf+—m-=——
cos@? cosd

Scos’ @+ 2sind=7
8(1—sin® 8)+ 2sinf =7
8sin® 8-2sind-1=0
(@sin@—D)(dsinf+1)=0
2sin@-1=0 or 4sind+1=0

si.m9=l sin€=—l
2 4

8=30° 9=16531"
Now (© 8 <90° as & is in a righi-angled triangle.
L B=30

1 Mark: Finds
the quadratic
equation in

siné or shows
some
understanding of
the problem.
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