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§ 0 f#F315%BE How to Use This Guide
1 A RS E, fises, BRNEEZASSEIRFENER. BESRNE plagiarism
(FI53) Xbe, mE CA2 FEARZE FIEMEURS MR EH R,
2. SBEANDER, BEPAMEE: "Marks will be awarded for workings shown. No marks will be awarded if
there are no workings." (BE#E74 85, &IRETS) . MEMPE—ITHSEXA lecture slides MIRES

%, TEHS.

3. MAIH NG E. SUREAE: "Alternate workings will not warrant full marks" (FIEfth AR
93) o 30 Q2(c) 55 factorisation, FEARER quadratic formula,

4. RAERRZHA §6 B checklist BE—iE,

§ 1 EBIRSIRRZER Module & Submission Requirements

ITEM InH REQUIREMENT E3k

Weighting &Eb 30% of module grade (™ AfFik Individual Assignment)

Format #&={ Typewritten in Microsoft Word, F{& Times New Roman, size 12
Submission #£3% Online via Canvas, #.ERH#AM Canvas; late submission i
Identity Sz 2 EE# R +student number

Scope JEE H3H, 8F 105, 2BPHBZE (Total 30 marks)

Workings id72 MMBERTREEE; TETE=09; ®HA lecture slides BtRET £
Integrity IS Plagiarism is a serious offence, —f£_t3#& administration
Retention K BE—MEIA, EETRE

Word :T2XMERIY: A Insert — Equation (BREEE Alt +=) ZFITHAN, 8—FEREIE—1T. ESXWF. *

o1 Equations, Inequality & Break-even 10 marks
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Q1(A)(I) * LINEAR EQUATION &1 A72 [2 MARKS]
Solve 8x-5=22-4x
Key point: #1132 (collect like terms) —— KAWL, FEHTH, SFEME—1T,

8x — 5 =22 - 4x

8X + 4x =22 + 5 (add 4x and 5 to both sides)
12x = 27
x=27/12 =R =1

Q1(A)(Il) + QUADRATIC INEQUALITY =R ARZ= [2 MARKS]
Solvex?-4x-21<0

Method: factorise — find roots — sign analysis. ftEXN 73 f#, HEIFIR, BAIKHILEF DS RRERX
Bl REALE=FOMLE="< 0" WAREMIRZIE (between theroots) o

X2 —4x - 21 =0

(x +3)(x -7) =0 (factorise: -21 = (4+3)(-7), +3-7 = -4 )
Critical values: x = -3, x =7

Since the coefficient of x2 is positive (parabola opens upwards),

(x + 3)(x = 7) = 0 when x lies between the roots.

I —A sign test Sifal 5 EH/MMEEERRA, WA lecture NEMAR. Z=MAER Il =x =01 ©
Xiaf, REENMIZR,

Q1(B)(l) + COST/REVENUE / PROFIT FUNCTIONS [3 MARKS]
Fixed cost $120,000/month - Variable cost $15/unit - Selling price $35/unit
E Lecture 4 9= MRERER. C(x)=cx+F (variable cost X #& + fixed cost) , R(x) =sx, P(x) =R(x) -

C(x)o FFEMMRMAEEEN: Let x be the number of toy cars produced and sold per month,

Let x = number of toy cars produced and sold per month.

Cost function: cx) = I

Revenue function: R(x) = |

Profit function: P(x) = R(x) - C(x)
= 35x - (15x + 120,000)
= 20x - 120,000
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Q1(B)(ll) * BREAK-EVEN LEVEL &S P
Find the break-even output and corresponding revenue

[3 MARKS]

At the break-even point, R(x) = C(x) (lecture #REFHA, BE) . fi#h break-even quantity /5, #%{tE]

R(x) 3K break-even revenue——X—% 2@ BRMZERY"corresponding revenue",

At the break-even point, R(x) = C(x):
35x = 15x + 120,000
20x = 120,000
X = 6,000

Substituting x = 6,000 into the revenue function:
R(6,000) = 35(6,000) = 210,000

» Break-even quantity = 6,000 toy cars per month

Break-even revenue = | N

BRELE (RAHXFHEE) @ £ P(x) =0 , BI20x-120,000=0= x=6,000, FZFKIEEA, it

BIeT,

02 Depreciation, Equilibrium & Intersection

Q2(A)(1) - STRAIGHT-LINE DEPRECIATION BE43FIA
Purchase $50,000 - Residual value $2,000 after 10 years « Find V(t)

SEHR
10 marks
[2 MARKS]

Annual depreciation = (initial value - residual value) + useful life. B3 IBfE—S£ &R BE=1

A, ®FR =-SFiTIAH.

(50,000 - 2,000) / 10
48,000 / 10
$4,800 per year

Annual rate of depreciation

s V(t) = 50,000 - 4,800t, PB=t=<|H

ARG LEENE B = t < 10 ——NIARBEIEEAFERAEY, lecture BEFITE.

Q2(A)(Il) * VALUEATT=5
State the value of the car at the end of the fifth year

V(5)

50,000 - 4,800(5)
50,000 - 24,000
- I

[2 MARKS]
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Q2(B) * MARKET EQUILIBRIUM thi7391r [3 MARKS]
Demand: p =-0.3x%+20x + 40 + Supply: p=0.2x%+3x + 10
At market equilibrium, demand = supply. BXIZ BT — L 9tRA&E R 572 — A quadratic formula k1R —

ELERIRHSERIER ("as x cannot be negative", X2 lecture Example 4.10 WEEAR) — REME—EREK
3K equilibrium priceo

At market equilibrium, equate the demand and supply functions:
-0.3x2 + 20x + 40 = 0.2x2 + 3x + 10
0.5x2 - 17x - 30 = 0

By the quadratic formula (a = 0.5, b = =17, ¢ = -30):

[ 17 = V( (-17)2 - 4(0.5)(-30) ) 1/ ( 2 x 0.5 )

[ 17 + V(289 + 60) ] / 1

17 + V349

x=H or x=-M (rejected, as x cannot be negative)

X

Substituting x = 35.68 into the supply function:
p =0.2(35.68)2 + 3(35.68) + 10
~ I

» Equilibrium quantity ~ [
Equilibrium price ~ IR

T @O x B2 units of thousands () , RAFRRNEIREHEIR; @ RAZEE, HiEndiz
RE 4N REBRERB 2/ 2d.p) , BREMENRE.

Q2(C) * INTERSECTION BY FACTORISATION [3 MARKS]
f(x)=3x>-5x-2and g(x)=x>+x-6

The question specifies "by using factorisation" — %A 5%, A quadratic formula #3093, K32
R=21f(x) = g(x) i x, BREE—RERyY, REULIFS (X, y) FE.

At the point(s) of intersection, f(x) = g(x):
3x2 = 5x -2 =x%x2+Xx-6

2x2 —6x + 4 =0

X2 -3x+2=0 (divide both sides by 2)
(x = 1)(x =2) =0 (factorisation)
x=0 or x=1

when x = |: g(1)
when x = | g(2)

mz2+1-6=1
2)2+2-6=1J

» The points of intersection are () and () -

B&E: AN f(x) I —f(1)=3-5-2=-4V, f(2)=12-10-2=0V, WM RAMES, K—1 &7

10 marks

03 Logarithms & Exponential Model

BEZ(5R, A8 simhelper.site
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Q3(A) + LAWS OF LOGARITHMS ¥z &2 [1+2+2 MARKS]
Given logx=p (&% 10 B common logarithm)

F—/\n&RERH S| FAFRFERY log law (power law / product law) , X=2"full set of rule(s) shown in lecture
slides"BIE K,

(1) log x2 = 2 log x (power law)
-l
(ii) log(10vx) = log 10 + log x"(1/2) (product law)
=1+ (1/2) log x (power law; log 10 = 1)
= I

(iii) Since log x = p (base 10),
x = 10%p (definition of logarithm)

(iii) ZBI2Z logarithmic <> exponential form conversion (RS E) © logx=p & x=10"p, &
zxgigp s, 0 [N -

Q3(B)(l) * EXPONENTIAL GROWTH MODEL [3 MARKS]
Q(t) = Qoer(kt) + Q(0)=$100,000 + Q(10)=$200,000 + Show k = (In a)/b

L. Vinitially" = t =0 EH Qo; B t=10 W&HAE k. #E e 95%2H natural logarithm (In), BEEEH
"taking natural logarithm on both sides" IX—3#, X "show that" ——&—$EREEL, REVIVEE K
=ln2/10H=FHa. bo

When t = 0 (initially): Q(0) = Qee® = Qo = 100,000

When t = 10:
100,000 e~(10k) = 200,000
e”(10k) = 2

Taking natural logarithm on both sides:
1n e~(10k) = 1n 2
10k = ln 2
« - I

k= vith a =2, b =10. (shown)

Q3(B)(Il) * PROFIT IN THE 20TH YEAR [2 MARKS]
Find Q(20)
Rt=20, TRFE: erM2In2)=er(In4)=4 (powerlawof In) , BESHFEREMIEITEIRILME,

Q(20) 100,000 e~( (ln 2)/10 x 20 )
100,000 e~(2 1n 2)

100,000 e~(1ln 4)

= 100,000 x 4

s
BB k=(In2)/10 Bk doubling time (EEEHR) =10 4. GGG

§ 5 Formula Cheat Sheet AR EZE



Q1 — LINEAR / QUADRATIC / CVP

ax? + bx + ¢ = 0 —factorise = roots — F A _EEFHR 8]

C(x) = cx + F —total cost =variable cost + fixed cost

R(x) = sx —revenue = selling price X quantity

P(x) = R(x) - C(x) —profitfunction

R(x) = C(x) 3 P(x) = 0 —break-even point; Bft[El R(x) 3k break-even revenue

Q2 — DEPRECIATION / EQUILIBRIUM
rate = (Po — residual)/life —annual depreciation (E4E#IA%)

V(t) = Pe - (rate)-t —lineardepreciation, 7£BH0 < t < life

D(x) = S(x) —marketequilibrium: demand =supply

x = [-b + V(b2-4ac)] / 2a —quadratic formula; faiRE "(rejected, as x cannot be negative)"

Q3 — LOGS & EXPONENTIALS

log(MN) = log M + log N —product law

log M" = n log M —power law

log x = p = x = 10”p —log < exponential form Eft,
e~(kt) = A » kt = In A —taking ln on both sides

e”(ln A) = A —fkfEer2In2)=erIn4d)=4

§ 6 Common Pitfalls {045 = -« Final Checklist

BI04 5 Hard mark-losers

@ & working EHE4AEZR — 0 9.

@ Q2(c) A quadratic formula MIEFB 5 ERI factorisation,

® Q1(a)(ii) REWmME x=-3,7, REXE -3<x< T,

@ Q2(b) MIRKGIELEH (asx cannot be negative) o

® Q1(b)(ii) / Q2(b) K3k quantity, &7 corresponding revenue / price,

KX 5%R Presentation

@ MRABFLEXZTE (Letxbe..) o

@ &% S5, HEFENA (units/ toy cars / thousand units) o
3 Q2(a) Ky V(t) MEXIFH 0 < t < 10,

@ Q3 &—#xPEFrA log law,

® FEBHER: higddp., ®EL2d.p.

® Word HEhfiz: Times New Roman 12, S5 —17.

$23ZH1 Checklist

O3/e%, S " "EiealkE

O Full name + student number 5

O 8P H#ES lecture slides —21 (Lecture 1-4 + Lecture on logs/exponentials)
OFERERRRERRER (LH Q2(b). Q2(c)

O B&&lZ& - Canvas &R



Academic integrity 1288 AXMHEFIEE, working ERFECWITXES HREE—TREEMRIIEN
——CA EEPAMES plagiarism = LIk, BFFEMBMA (3 A £K) XEBEXIRITH.

QTS0103 Business Mathematics + CAl Guide I&: XERNBNHSE, BEREAXEATRERSHMABEARRRK.,





