1a Whenh:lﬂ,d:%-l—ﬁ

=8
b Whenh:S.S,d:SSj—i—ﬁ
=77
¢ The diameter of the bottom of the glass can be calculated when h = 0.
0
Sd=—-+6
5 +
=6

The diameter of the bottom of the glass is 6 cm.

d Whend:g,gzg—i-ﬁ
,_h
5
h=15

The height of the glass is 15 cm.
2 a Whenn =100, C =108,
108 = 100a + b
Whenn =120, C' = 100,
100 = 120a + b ... 2]
Subtract [2] from

8 =—-20a
—8
20
=04
Substitute a = —0.4 in

108 =100 x —0.4+b

ia=

= —40+b
b= 148
b C=-04n+148,0<n < 300
(%)
F 3

(0, 148)
(300, 28)
>

0

¢ Whenn =200, C = —0.4 x 200 + 148 = 68
If 200 jackets are made, each jacket will cost $68 to manufacture.

d WhenC =488, 48.8 = —0.4n + 148
0.4n = 99.2
n = 248
If the cost of manufacturing each jacket is $48.80, 248 jackets are produced in the run.



CAS calculator techniques for Question 4

TI: In the Calculator page type {100,120}—n then ENTER followed by {108,100}—c then ENTER. Press
Menu — 6: Statistics — 1: Stat Calculations—3Linear Regression (mx + b).Set X Listtonand Y

List to c.

{100,120} »n

*Unsaved —

{100,120} ©

{108,100} »c

{108,100}

The equation of the line is C = —0.4n + 148

In a Graphs page input —0.4x + 148|0<2 <300 into f1 then ENTER. In a Calculator page type f1(200) to
yield a value of 68.

*Unsaved —
LinRegMx n,c,1: CopyVar stat. RegEqn f1: st® =
[ "Title" "Linear Regression (mx+b)".
"RegEqn"” "m-x+b"
"m" -0.4
"b" 148
g 1
o =1
| "Resid" ul P b
"
3/99

: Analyze Graph—4:Intersection

;;;;;;;;;;;

f1(x)={-0.4' x+148, 0<x<300

;;;;;;;;;;;;;;;;;;;;;;;

CP: In the Main application type {100, 120}Bn then EXE followed by {108,100}Bc then EXE. In the (tab of
the Keyboard select LinearReg and complete the command as LinearReg n,c followed by EXE. Tap

Action— Command—DispStat

The equation of the line is C = —0.4n + 148
In a Graph&Table application input

—0.42+148|0<x <300 into y1 then EXE. Tap $ then Analysis— G —Solve—y — Cal and input 200 as the

x-value to yield a value of 68.



*Unsaved —

f1 lfxil—-{-o 4 x+148 0<x<300

(248,48.8)

f2(x)=48 8
- 15

To answer part d sketch y2 — 48.8. Tap
Analysis— G- Solve—Intersect

3ai Whenn:lSO,A:lS{]—@
180
=178
360
ii W = = - —
i hen n = 360, A = 180 360
=179
360
W _ _ 360
iii hen n = 720, A = 180 720
=179.5
360
i Wh = 7200, A =180 — ——
iv en n = 7200, 7200
= 179.95
bi  Asnbecomes very large, A approaches 180.
ii Asnbecomes very large, the shape of the polygon approaches that of acircle.
C When A = 162, 162 = 180 — iﬂ
360
— =18
n
. 360
- 18
=20
d A =180 — @
n
2% 180 4
mn
__ 360
- 180 - A
e For an octagon, n = 8
360
A=180 - —
=135

At the point where the two octagons and the third regular polygon meet, the three angles sum to 360°,
o135+ 1354 2 = 360

where z° is the size of the interior angle of the third regular polygon.



o 270 + 2 = 360
Sx =190

Thus the third regular polygon is a square.
1 4 5, 2

4 a  Volume of hemisphere, Vi = 3 X Em‘ = Ewtg
Volume of cylinder, Voy = mr?h = nts
1 1
Volume of cone, V,,, = szh = Emtzw
2
then Eﬂt‘?’ — 7tls
1
and wtls = Eart?w ... 2]
2 3
From [1] — = —
2 2
s
From@ w=
1 o
—t
3
= 33 w:s:t=23s 3:53
3
=3:1:—
2
=6:2:3
i If w+s+t=11
3
then 35+s8+ 53:11
11
—g=11
3 3
s=2
w=3 x2
=6
3
t=—x2
3 %
=3
Total volume =Vg+Voy + Voo

2 1
= Em&‘?’ + s + Emfzw

2 1
:§ﬂ><33+?r><32x2+§1rx32x6
=187 4+ 187+ 187

= b4
The total volume is 547 cubic units.

5a Whenn =1, P = -9000,
— 9000 =a+b
Whenn =5, P= 15000
- 15000 =5a+b ...
Subtract [ 1] from

24000 = 4a
6000 =a

Substitute @ = 6000 in



— 9000 = 6000 + b
— 15000 =%

P = 6000n — 15000
When n =12, P = 6000 x 12 — 15000
= 57000

The profit is $57 000.

When P = 45000, 45000 = 6000 — 15000
60 000 = 6000n
10=mn
The profit will be $45 000 at the end of 2016, after 10 years of operation.

Perimeter of rectangle = 2(3z + z)
= 8z
The perimeter of the rectangle is 8z cm.

Perimeter of square — length of wire — perimeter of rectangle
=28 — 8x
The perimeter of the square is (28 — 8z) cm.

28 — 8z
1
=7—-2z
The length of each side of the square is (7 — 2z) cm.

Side length of square —

A = area of rectangle + area of square
=3z x z + (7 — 2z)*
— 32% 4 49 — 28z 4 42?
— 72 — 28z 4 49
— 7(z? — 4z 4 7) as required .

A (5. 84)

(0, 49)

(2,21)

A =7z 28z 1 49
Minimum value occurs at z — __a’ wherea = 7and b = —28
28
T
=2
Whenz =2, A=722—4x2+7)
=21

A has a minimum value of 21 when z = 2.

CAS calculator techniques for Question 9



TI: Sketch the graph of
fl(z)=7(z"2 — 4z + 7)|0<z<5

1l)=7| 2—4*(+7)|D<r<5| :'

Press Menu — 6: AnalyzeGraph— 2: Minimum to yield the minimum value.
CP: Sketch the graph of
yl(z)=7(x"2 -4z +7)0 <z <5

Press Analysis— G —Solve—Min to yield the minimum value.

*Unsaved —

L1100 y

flhﬂ={?[x3—4 x+7), 0<x<5

(2,21)

C = 3500 + 0.50z

I =150z

I'C($)
-~

C=3500 + 0.50x

(3500, 5250)
(0, 3500)

0

When I = C, 150z = 3500 + 0.50z
z = 3500
Income equals cost of production when 3500 plates have been sold.

I —C =2000
.. 1.50z — (3500 + 0.50z) = 2000
z — 3500 = 2000
z = 5500
A profit of $2000 is made when 5500 plates are sold.

P=I-C
— 1.50z — (3500 + 0.50z)
— z — 3500

P represents the profit made.



P($)

(0, =3500)

Sai

R

(10000, 6500)

Y

JVTZ—5—2 =157z
(VTE=5 - v2)’ = (VI —T72)°

9z —5 -2

(vVTE=5) - 272 —5)(VIE) + (VEE)® = 15— Ta

Tz —5—2,/(Tz —5)(2z) + 2z =15 — Tz

14z* — 10x =15 — Tx

9m—5—15+7&::2\/14m2—lﬂm

16z — 20 = 24/ 14z% — 10z
8x — 10 = 4/ 1422 — 10z, as required.

(8z — 10)? = (y/14z” — 10z)?

64z2 — 160z + 100 = 14z% — 10z

64z2 — 160z + 100 — 1422 + 10z =0

5022 — 150z + 100 = 0
z? — 3z + 2 = 0, as required.

iii Consider /72 — 5 — /22 = /15 — Tz
Whenz =1, LHS = /Tx 1T -5 —/2x1

RHS — yT5 —7x1
— VB£0

Hence LHS # RHS and = = 1 is not a solution.
Whenz =2,LHS = /T x2 -5 — /2 x 2

— VO i
=3-2=1
RHS=15-T7Tx 2
=y1=1

Hence LHS = RHS and z = 2 is a solution.

S A

VETZ - 2yF = VaTT
(VaTZ-2ya) = (ya T 1)’
r+2-4/r+2 /T +4dx=z+1

S5r+2—-4,/(z+2)zx=2+1
5r+2—2—1=4zr+2z
dz +1=4v/2> + 2z
(42 +1)* = (4v/2” + 22)°
1622 + 8z + 1 = 16(z? + 2z)
1622 + 8z + 1 = 16z + 32z

1=24z
1

r=—
24



Consider v/z +2 — 2/ = /T + 1
1 1 1
W = — = . — _ _
hen z 21’ LHS 1,:'24—1—2 21/'24
49 2
V24 26

7 2 5

and RHS=,/—+1

T 26

1 . .
Hence LHS=RHSand =z = 21 is a solution.

ii 2yr+1+4/z-1=3/T

= (2vT + 14z 1) =(37)*
= dz+1)+4y/c+Iyz—T1+z—-1=9z
= 4$+4—|—4\/($+1}($—1]—|—$—1:9$
= 53+3+41J$2—l:9$
= 4v/x* -1 =4z -3
- (4v/z% —1)? = (4z — 3)?
= 16(z® — 1) = 162> — 24z + 9
= 1622 — 16 = 1622 — 24z + 9
= 24r = 25
25
== mzﬁ
Consider 2y/z + 1+ yz — 1 =3,/
25 25 25
Whenx:ﬁ, LHS =2 £—|—1+ E_l
49 1
:2\/;+\/;
_2x7 1
VN
_ 15
T 2/6
25
and RHS = 34/ o+
~ 3x5
=3/
_ 15
NG

Hence LHS = RHS and z = ;—: is a solution.

CAS calculator techniques for Question 12

TI: Sketch the graphs of f1 = /72 — 5 — /2&
and f2 = /15 — Tz

Press Menu — 6: Analyze



Graph — 4: Intersection
CP: Sketch the graphs of y1 = /T® — 5 — /2& and y2 = /15 — Tx Tap Analysis — G-Solve — Intersect

*Unsaved <

10 | g 10

6.67 |

Alternatively, type

solve (/T2 — 5 — v/2& = /15 — Tz, ) in a Calculator/Main page.

m 1.2 U4 *Unsaved <

solve[J?-x—S —Jz-x =J15—?-x ,xj x=2

9 a n+ 25is aperfect square implies

n+ 25 = b?
n=>b"—25
— (b—5)(b+5)
Leta=b-5
thenb+5=a+ 10
n = a(a + 10)
b Note: 0 < a(a+ 10) < 50
c ala+10)—50<0  ...[]
and a(a+10) >0 .. (2]

From [1] a?+10a+25—-75<0

~(@+5)? = (5v3)2 <0
s(a+5-53)(a+5+53) <0

s.a< —5+5y3anda > —5—5,/3
From[2], a < —100ra > 0
a=3or2o0rlor—-13 or —12 or —11

Consider 10p + q = a2 + 10a.
a=1p=1¢g=1
a=2p=2,qg=1
a:31p:3,q:9
a=-11,p=1,g=1
a=-12,p=2,g=41
a=-13,p=3,qg=9

Hence g = p°.

¢ Fromthe above, n = 11 or 24 or 39.



10a .. P = mgh for a constant g € R\ {0} P = 5gh
Whenm =5, P = 5gh

Y
97 5h
i When P = 980, h = 20,
B 980
9= 5x20
=928
ii
P (joules)
(1,49)
0 "h(m)
iii Whenh =23.2,
m="T
bj Let P, =9.8mh,
P, = 9.8m x (2h)
= 19.6mh
=2P
P, — P,
Percentage change in potential energy — % x 100
1
2P, - P
= —— x 100
P
=100
The potential energy has increased by 100%.
ii Let P, =9.8mh
1
P, =98 x 2m x Eh
= 4.9mh
1
= —P
31
P, — P
Percentage change in potential energy = % x 100
1
1
EP]_ - P]
= 100
P,
= —50

The potential energy has decreased by 50%.

€Ci Whenh=10,
V =419.6 x 10
=14
ii Whenh =90,
V = ,/19.6 x 90

=42



d LetV; =,/19.6h;
V=21
= 2,/19.6h;
= 1/19.6 x 4h;
= /19.6hy where hy = 4h;

The height must be increased by a factor of 4.

11a
0 3km Y 3 km D
4 > -
2 km
A
From the diagram,
AX =+ 92 + 32
=44+9
= 4/13
Distance travelled — speed x time
. distance
time = —
speed
V13
Time taken for AX = 3
3
Time taken for XD = 3
V13 3
Total time taken = 5 + 3
= 1.67685. ..
1.57685... hours = 1 hour and 0.576 85 ... x 60 minutes
= 1 hour 34.61102... minutes
The time taken was 1 hour 35 minutes, correct to the nearest minute.
b
0 x km X (6=x)km p
2 km

A
From the diagram, AX = +/ 2% 1 2?

= \.f:r:g—l—zl

Off-road he walks at 3 km /h

) r2+4
Time taken for AX = —
On-road he walks at 8Km /h for a distance of (6 — z) km
Time taken for XD = 6 ; :|:
2+4 6-z 3
Total ti taken = = —
(0] 1ime en 3 + 3 D)

8vz? + 4+ 3(6 — z) = 36



8\/:1:§+4+18—Bm:3ﬁ
8-.,,!..":2—1—4:3:1:—}-18

. .(81/32 +4)% = (3z + 18)?

64(z2 +4) = 9z2 + 10
642 + 256 = 9z2 + 10
5522 — 108z — 68 = 0

8z + 324
8z + 324

+108 +
Tr =
= —0.5015
but z > 0, = 2.46516.

,/(—1[2!23]7Z — 4 x 55 x (—68)
2 % b5
3...,2.46516...

. 1 . .
If the total time taken was 15 hours, OX is 2.5 km correct to one decimal place.

CAS calculator techniques for Question 19

x2+4

6—=x

Sketch the graphs of fi(z) = 3

8 and f2(z) = 1.5

T1: Press Menu — 6: Analyze Graph — 4: Intersection

CP: Tap Analysis — G-Solve — Intersect

*Unsaved —

|

;;;;;;;;;;;;;;;;;;

AAAAAA

Altematively, type
( Va2 +4
solve +

6 —x
8

=1.5.@

k]

) and interpret answers recalling z > 0.

*Unsaved —

3

3
x“+4 H-x
- |

solve 15x

2
-

8

x=-0.501532949409 or x=2.46516931205

122 |B'nC'nT|=|CNT|
IBNC'NnT'|=3BnCnNnT'|

IBNC'NT|=4




n&) =176

ICNT|+|B'nC'NnT|+|BnC'nT| =|T|
2[CNT|+4=30as|CNT|=|B'nC'NT|
30 -4
2

ICNT| =

=13
IB'nC'nT| =13

n(g) =76

Let | BNnCNT|=y
IBNC'NT'| =3y
ICl=|B'nCnT'|+|CNT|+|BNnCNT'|
20=y+13+|BNCNT|
IBNCNT'|=7-y

(&) =76

Now3dy+ (7—y)+4+13+13+y+18=176

3y + 55 = 76
3y =21
y=71

IB'nCnT'|=7
IBNC'nT'| =21
|IBNCNT'|=0

n(g) =76




C

|[BNCNT|=|B|—-|BnC'nT'|—|BNC'nT|
=30—-21—-4

=5
|IBPNnCNT|=13-5=38

IBNCNT|=5

IBNCNT'|=0

n(€) =76

G




