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Statistics for Business

Scope of Application: 2016 undergraduate training program
Course Code: QUANI102
Credit: 3
Total time in hours: 64 (Lecture: 50, Tutorial:14)
Prearranged course: Mathematics
Adaptable major: Applied Chemistry(Cooperate Programme), Bioengineering(Cooperate Programme)
Textbook: A First Course in Applied Statistics with Applications in Biology, Business and Social Sciences
(second edition), Megan J. Clark and John A. Randal, Pearson Prentice Hall, 2011
Department: School of Economics and Management
I Course tasks and characteristics

Course characteristics: The course is an important professional foundation course, which emphasis
on practice.

Course tasks: The course is an introduction to techniques of probability and statistics which are useful
in business research or practice. The emphasis is on applications rather than proofs, and understanding of
concepts and an ability to communicate the meaning of the results is vital. By the end of the course,
students should be able to master the basic concepts, rationale and analytical method of statistics, get
capabilities of analyzing problems and problem-solving. And students will collect and process data
skillfully, on the basis of which to find and forecast regular patterns preliminarily. Based necessarily
professional foundation for follow-up courses and practical work maybe engaged in future.

I Course content and basic requirements
Chapter 1 Summarizing data
1. Course teaching content
(1) Variables
(2) Processing data
(3) Stemplots
(4) Summary statistics; Standard deviation
(5) Boxplots

2. Key and Difficult Points

Key Points: Understanding basic concepts of statistics; distinguishing types of variables; mastering
methods of summary statistics; finding standard deviation

Difficult Points: Types of variables; standard deviation; stemplots; boxplots

3. Curriculum Requirements

(1) Mastering basic concepts of statistics

(2) Drawing stemplots and boxplots
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4. Teaching Strategies and Methods
Teaching Strategies: Case-based teaching
Teaching Methods: Theoretical lecture, class exercises
Chapter 2 Describing bivariate relationships

1. Course teaching content

(1) Scatterplots

(2) Correlation

(3) Regression (estimation, assumptions and prediction)
2. Key and Difficult Points
Key Points: Understanding and calculating Pearson’s linear correlation coefficient
Difficult Points: Estimating the regression line
3. Curriculum Requirements

(1) Drawing scatterplots

(2) Evaluating Pearson’s linear correlation coefficient

(3) Estimating the regression line
4. Teaching Strategies and Methods
Teaching Strategies: Case-based teaching
Teaching Methods: Theoretical lecture, class exercises

Chapter 3 Working with probabilities

1. Course teaching content

(1) Introduction to probability

(2) Probability trees

(3) Bayes' rule
2. Key and Difficult Points
Key Points: Probability trees; Bayes' rule
Difficult Points: Calculating probabilities with appropriate methods freely
3. Curriculum Requirements

(1) Mastering Probability trees

(2) Mastering Bayes' rule
4. Teaching Strategies and Methods
Teaching Strategies: Case-based teaching
Teaching Methods: Theoretical lecture, class exercises

Chapter 4 Proportions and the binomial distribution

1. Course teaching content

(1) Distributions

(2) Binomial experiments

16



(3) Binomial distribution
2. Key and Difficult Points
Key Points: Understanding binomial distribution; distinguishing binomial distribution from all kinds
of distributions
Difficult Points: Calculating probability with binomial distribution
3. Curriculum Requirements
(1) Understanding the conditions of binomial distribution
(2) Mastering the evaluation of binomial distribution
4. Teaching Strategies and Methods
Teaching Strategies: Case-based teaching
Teaching Methods: Theoretical lecture, class exercises
Chapter 5 The normal distribution
1. Course teaching content
(1) Normal distribution
(2) Central limit theorem
(3) Sampling distribution
2. Key and Difficult Points
Key Points: Understanding normal distribution; distinguishing normal distribution from all kinds of
distributions; central limit theorem
Difficult Points: Calculating probability with normal distribution; sampling distribution 3.
Curriculum Requirements
(1) Understanding the conditions of normal distribution
(2) Mastering the evaluation of normal distribution
(3) Mastering the application conditions of Central limit theorem
(4) Mastering calculation of sampling distribution
4. Teaching Strategies and Methods
Teaching Strategies: Case-based teaching
Teaching Methods: Theoretical lecture, class exercises
Chapter 6 Estimation and testing of single population
1. Course teaching content
(1) Introduction to inference
(2) Intervals for a single mean
(3) Testing for a single mean
(4) Small sample testing for a single mean
(5) p-values

(6) Inference for a proportion; margin of error
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2. Key and Difficult Points
Key Points: Confidence interval; four steps of hypothesis test; p-values
Difficult Points: Intervals for a single mean; small sample testing for a single mean; margin of error
3. Curriculum Requirements

(1) Mastering evaluation of intervals for a single mean

(2) Mastering large sample testing for a single mean

(3) Mastering small sample testing for a single mean

(4) Evaluating p-values

(5) Understanding margin of error

(6) Mastering inference for a proportion on the basis of margin of error
4. Teaching Strategies and Methods
Teaching Strategies: Case-based teaching
Teaching Methods: Theoretical lecture, class exercises

Chapter 7 Estimation and testing of two populations

1. Course teaching content

(1) Comparing two means, large samples

(2) Comparing two means, small samples

(3) Comparing two variances, small samples

(4) Paired comparisons

(5) Comparing two proportions
2. Key and Difficult Points
Key Points: Comparing two means, large samples; t-test
Difficult Points: Comparing means and variances, small samples; paired comparisons
3. Curriculum Requirements

(1) Mastering comparing two means of large samples

(2) Mastering comparing two means of small samples

(3) Mastering comparing two variances, small samples

(4) Mastering paired comparisons

(5) Mastering comparing two proportions
4. Teaching Strategies and Methods
Teaching Strategies: Case-based teaching
Teaching Methods: Theoretical lecture, class exercises

Chapter 8 Tests for categorical data

1. Course teaching content

(1) Contingency tables

(2) Contingency table testing
18



2. Key and Difficult Points

Key Points: Meaning of contingency tables; basic concepts and formula included in contingency
tables

Difficult Points: Contingency table testing

3. Curriculum Requirements

(1) Mastering contingency table testing

4. Teaching Strategies and Methods

Teaching Strategies: Case-based teaching

Teaching Methods: Theoretical lecture, class exercises

III Scheduling distribution

Teaching sections Theory Tutorial

Chapter 1 Summarizing data 6
Chapter 2 Describing bivariate relationships 6 4
Chapter 3 Working with probabilities 6
Chapter 4 Proportions and the binomial distribution 6
Chapter 5 The normal distribution 6 4
Chapter 6 Estimation and testing of single population 8
Chapter 7 Estimation and testing of two populations 8
Chapter 8 Tests for categorical data 4 6

Total 50 14

IV Additional remarks
1. The teaching method of this course is the system combines results of traditional teaching and
multimedia, and so on. The course is taught in the combination of both English and Chinese.
2. The assessment method of this course is closed book exam.
3. The textbook is A First Course in Applied Statistics with Applications in Biology, Business and
Social Sciences (second edition), Megan J. Clark and John A. Randal, Pearson Prentice Hall, 2011.
V Course assessment
Examination time and methods: A written final examination (without the use of the textbook) will be
given at the end of the term. It will spend 120 minutes.
Assessment requirements:
Two 60 minutes multi-choice tests will be held in the middle of the term, the first based on lectures 1-6,
and the second based on lectures 7-14. These are each worth 20% of your final grade.
The final exam will be of two hours duration, and will be based primarily on lectures 15-24, although
some material from earlier lectures may also be assessed. The final exam will be worth 60% of your final

grade.
19



Examination design of exam: Subject to New Zealand Wellington Victory University
VI References
Lo G =ik, GO HE)e, GO B, mgsaigit GBI BO [M]. Jbit:
BB Tl H At 2012
2. (3R Nk, msgit: MEENMA GBI BO [M]. dE5t: HURCE R, 2012
3. KR AEE. HEGIM]. Kib: kb , 2015
4. ZE. SGuitEEE[M]. b SLES TR, 2016

Implementer: Zhai Xuan Approved person: Li Rulin Approver: Luo Jiancheng

20


http://122.207.221.227:8080/opac/makeInternet?type=title&param=%E5%95%86%E5%8A%A1%E7%BB%9F%E8%AE%A1
http://122.207.221.227:8080/opac/makeInternet?type=title&param=%E7%BB%9F%E8%AE%A1%E5%AD%A6%E5%8E%9F%E7%90%86

(&bl

Introductory Chemistry

ERAEE: 2016 AR A4 KRR
RIS : Cheml191
¥ O9:2
¥ B 32
FABIREE: AR
@REW: NALEEEE AV TRSEIE
3213 #: Module Manual, The Victoria University of Wellington
FHREBNGL: AV 5 TR
— RENERSES
WRARMER . AR P AMEAE A2 L2 R A TR — TR 5 B iR, &
PR eRE, B BRI AT N A .
WIS AR T A IERITR,  H AR IR 2 A (0 PR TR Al R R AR AR S B AR A H e
NACEERE S R 7 B A 5 BEER AR A J5 81 22 51 9T T ARt Il AR URAE 22T, AR R AARLL
FHREAME S SR FEARAEBRE R B v 22 AL N I 2 R AR RS I8 7] PR BE 7

. IRENERATREK
(=) {FHME. EHYERKAMNYE

1. REHZENE
(D R G IR E:
(2D H LA F e R B
(3) PR
(4) JTTERMLEY):
(5) W i 4 B 3o 1 X
(6) SEHe 3 BEARZ AN E S H I, 8 WA a6 80 AL BT
(7) Ak b 00 55 DL A B A% B 9 S04 R
(8) & [N M B AR A
(9D J S H [EHA T VR I 4
2. REMEA. ER
A (1D AR AR B
(2) W i 48 B 3o 1 X
(3) sEEb s AR A MM AE R HI, WL R AR A3 77k
O S
3. WEHFEK
(D AR = Fh 7%

21



(2) 42 [ Prbrit S fr fe e ST A S 2 B A

(3) FERDFIHPRE . G505 AR Z [ H5E &

(4) REES TR T EWI SRR, L5

(5) T ffAe 2 RS0 B R AR 2 R R R T 00 ALY 1 6 25 31 A Ak 38 77 %
(6) A7 SLI6 = kg M HE A AT

4. BN R B TT

ABEHAUSRNE, FERMIUH K30 ROIEEEM SR A EHE Tk,
(Z) RTHER. TRAPREELE

1. REHFENE
(1) JEF B 5E 0 55
(2) i, TRMEAEK;
(3) b, JRFmghit, JErrpuE, J5E1 M7 1A
(4) JTTRFEWIRNPIL. R Hr 18w,
(5 TRAMEBHMER: £BRS5EGE: FEFEe: Brmeas, aak
(6) FWsuz KHAAED:;
(7) R A A R T
(8) Iy A 2 ORI B S i
(9) R AA)AE FH AN B 00
(10D PRI HT-25 SRR 22 A
(11D R TR I R
(12) A3 W -1 e A
(13) JHEHAE
2. REMER. ER
F: (D) R HEE;
(2) TEE MR
(3) SRI6 = FARIER AE
M (D JETRE TR T HEA 5
(2) FFEETIEE.
3. REBHFEER
(1) ARHE 703 A 3R 4 0 J - 2 [l g 3R I A7
(2) HERGAFRN K a . By ZAE,
(3) R85 HAE— 7 B F I A - HEA =
(4) REMEARJE ¥ IR S o - HE A 5 R 0 3 A vh A B B R ko
(5) FfEToE A RMMER
(6) B4R I2A i 7o 2 J8 33 A AN [ 76 2% 1 I3 RO AR AL s RS [ s
(7) AR50 5 BB ER AR

22



4. BERWE KRBT

AFHAUINE, FERAIUH 8. BOIEEEM SRS 8Tk,
(=) HEGENX, WRNE, 2 TANBERRERLR—F LSRN EREETE

1. REHENE

(D MBS &R

(2) PIBRIE R HR . & ST 5

(3) AL AN 43 T B 55 B R T (T 5

(4) PR A E 7 8

(5) ARIEAIR A o0 3 K57 i 40 B R i 2 1 2K
(6) it &y S BRI s N ) s

(7) JRFEA BRI RS0 4 5E Ty 7
2. REMEA. ER

g Wt EE R R.

HME R 45 8 SO HH BRI s S A2 ) T BRH ST SR

3. REHFEER

(1) 75 e € NP7 TR

(2) FERY & R H A

(3) REMEAR AR 2L R0 57 1 G 36 10 Jo B TS 420 R I B o ok
(4) HERYIT A & 705 15 & 2 EU T

(5) BRI BT N & 0 3R 0 BT B 0 B s ) 201 2
(6) RS &2 P A OG5

(7) 4R BRI S SR 5 SCBHIWT 7 12

(8) HRKAES. ZEULIR. R A ] s it % 5w 77k
4. BUFRUE R BF L

ABEHAURNE, FERMIUHE K30 ROIECEAM SR A EHE Tk,
(I #EB, JRAMEAE R R MR — oV R M

1. REHENE

(D) BRI AR SGR LRI TES R B EE s AR

(2) YLHE LA M i) A SN 5

(3) BT RNITRER S5 T K 5E SR

(4) SRR B RE S5 ST 3 B0 AU B3 SCRIAII SN 5 P P24 S L ) 4%
P T Se BE RSB IE SRS 5 < I B 0 S B R H PR AR KD 5

(5) fal SRR S L BRI 7 SN s B TN B 70 55 7K R BOBE B BR AW A AL ALK S
iy B S ERERA K SN BRERER AN L BRIR A 5 SN B RE A B 5T 55 A R ) S
ATV P P AR 8 0 A S o

2. RENER. R

e

s

23



o A I S SRS P

el (1) BT SO 7V T 50 28 1) S8 A8 TR s 1
(2) J LR g H o

3. WEHFEK

(1) BEREBOREE TR FARER R

(2) R f5 AR v gt 1 S 2

(3) B4R 53 BT (I W7 1001 5 B R R

(4) BEFIITIE N0

(5) B4R 8RS h % 0 3 1 AU BT H 7 vk

(6) RS HIWT IR T 7 Hh 1A S A R I S35

(7) AR EAIE S5 (KT 12

(8) AR WIS O 1 28 i It 7 R e e IR 288 R 1 4 W 7 ¥ o

4. PR BB FE T

ABHEEUIHR N T, EERHIUH W5, ROIEEEM S B S H 2Tk,
() W 2T ISR AR SR = 7] 3% e b

1. REHFEAE
(D) B78. MM SR E . R
(2) b2, SRR 2 (B 1K R
(3) Lewis &5ty K H %
(4) 53 FIITAR B AW 7 12
(5) TR SRR R,
(6) GRS AIIA T 3 5 3
(7) HERTRAR T 5 B TR AR 25 7 (¥ mT 1 Ak
(8) Fe*"5 SCN-&5 1 [ ] ¥ Js v
(9) [Co(H20) 6]> 5 [CoCl 4> 18] i ] 18 J52 J8
2. REMER. ER
FA (1) L,
(2) G F I URTTARFNARLE ;
(3) I3 S N HEAT S 1) e BT
Meais (1) fhZgE. SEHRITIEBR Z ML R
(2) R4 Lewis 451 sH B 7 7 TAR
(3) ZF LI A
(4) AJ 3 S S HEAT 77 1) BT
3. BREBHFER
(1) FEARE T8 LA B a8 i) X s
(2) HESTH. SEE. SLMEMRLEDRS TSN 5 85 2 8 15 R

24



(3) H4E Lewis 2514 xR0 I

(4) REsMRE Lewis 454 ZUHIWT 70 1 I IR 5
(5) RENS I il 5.0 1 AR A 5

(6) LA AT S AT B 1 FR I S )

4. BEERUERBFETE

ABEHAUSRNE, FERMIUH K30 ROIEEEM SR A EH Tk,
() AEERI%¥E. KBRNEED TSR DR FRKG &, 2 EMRLg

1. REHFEAE
(1) ARRR: R 51250,
(2) HBEAMARETTIE:
(3) MRS FERERTH L, RO, IR S
(4) PRI BLARBERS « IRZS B RIS AR L A2 1l s A AR B RS
(5) H BT A B T 5 SN2 R A
(6) Hess’s Law [ H;
(7) Seae S B Re vE B SO (1 A8
(8) HFIFH A B PoCrO4 JTVE Y 2 5 73 Ay iar VA MR Po? IR JEE
(9) PR F AR g Rk o] 26 4 FR R K P D HA) 7 T FHAR 40
2. RENER. R
Hg: (D BESEIRETTE:
(2) HERTHEH.
AR R RTHE
3. REHFER
(D TSRS IR FR 2 18] (1) 5% 2 HAH T
(2) R A ERE R,
(3) B4R DL A8 K T B R A0 27 B 2
(4) B3R FHY BT AR B T B0 S 7 A e AR R 77 25
(5) & Hess’s Law SV H s
(6) FEAEGE A X F BERE TF 5 SN IO RS AR ) 7792
(7) BERERIITHEEARIMERRE
(8) B4R 5 B A E 45 iR Al 1 7
4. R RHBFTE

AREHAUZ BRI, EERMTH G REIEAM G AR BA AT
(B) REER., HERNETE. BN KRR E LR CAER ST

1. REHENE
(1) A2 B8 P T ANl 4 P s
(2) b2 P4 F1 Le Chatelier’s Principle;

25



(3) P A K ) SRS
(4) VEMREEH L Ksr TEMRIE S5TE I B BURTH 5L
(5) [F]E 1R s
(6) TRBI-F-M: BRERME S BRBAXT: SRERANSIIEL
(7> pHAAMTEEL, FRESAEZK 1T s
(8) TRMR TRBH E I FE AR A
(9) FH 9L SR BB 1 1177 V5 7 b S BN IR JEE
2. RENER. R
Hpd: (1) A7 1 A
(2) VEMRIE S TE MR H BN T3
(3) pHAERITEL.
HMerd: A1 RN
3. REHFER
(1) 1A SR SLIH 22 5 Rl e 2 TR RO &R
(2) B4R F 15 o0t SN ()~ 47 2R 47 5 B AN E PR 24T s
(3) EJREH Le Chatelier’s Principle #7254 U8 i A6 2~ (152 35 5
(4) IRV R IE WA K 5 T AR RE 2 1) A G5

k

(5) HERRIRLAMGLAIH]. [OH] pH KIS, BRSNS . GRER ARG, 558 A 5555

(6) IR ERI & M2 AR AE .
4. PR RBFTE

ABEHAURNE, FERMIUH K80 ROIECEAM SR EEAEH Tk,
OO BHAEE-1, SERJ\HE T H AL 5

1. REHENE
(1) BEMEYIILER . Ry R
(2) BerEiIEBESH . SCEESSHIAIA S ke 5
(3) MR ORI 72K
(4) SCHEREIE A BERE KI5 3 A 44 5
(5) Wil iR S iy 4 AL 7460
(6) BRI IS iy 44 AN EE R T A5
(7) BRENE VIR LNE B
(8) AHULEYH WK e B SR
(9) Feke Ml A I B N
(10) SR80 WAL 30 SR e HL S Ak A o] 2 P 56 55 (1 4 B o
2. RENER. R
Hd: (D BEESWHII 4,

(2) Feke. ke Ape i W s A

26

=



AR A BT 4.

3. REHFEER

(D HERF LS IIRFIIR (K 4 0G5 102 30 SR 1k

(2) FERIE RIS 5440 5

(3) FERFEHIIRGE SR R RRE,  FFRE 5 HR R B 7 R 2

(4) FERIG IR BRI SSAIN B S R, FERE S H R s 8 77 F X
(5) HERBREN AV W B 5 H N7 R

(6) MR WA 3 JR B I 5 5 55 o

4. PR BB FE T

ABHAURNE, FERMIUHE K80 ROIEEAM SRR EHE Tk,
(L) FHALE-2

1. REHFENE

(1) WA E Re ] S H 454

(2) IARBEEE . i 44 A0 E I SRR Y

(3) W (i 44 Rl i A

(4) FRTR 58 iy 44 R N 2

(5) EIENNI 4 .

2. REMER. #R

Hae (D R R I R MRAMERA S 44

(2) BURBRE 2 I S AN BRI B o

Mt BE pARBE R RER. RIRAE RN A4 .

3. WEHFEK

(1D EIRAEE WK E G

(2) HEEFEHMEE. [k M. RR. BRAREIR SNG4 g Rk,

(3) BRI 1 25 5L ER B B

(4) B4R WA N B =, RS Ak 25 v

4. BERWERBF T

REHF UG N F, FERATE RS ROBCEREE B SR T
= REFZHIE

HF WA ® s o | i
it
L RSRS8O -
2. T ML, ERAME LGS 4
. MR, WRIE, G TARBRAR LR BRI |
i
4 VWL VUVE R UL IR SRS — R R 3

27




5. ARZERE . ST SRR P R S = AT 3 e B 4

6. MG SLB P E Ry TR LIS TR R A &L 2> B AR )

af

7. SOBCEA . A SORIRSEAT . BRI S0 7SR B E A S -Ek .

v

8. ANULA-1, SEE)\H W E A AL 5 575 4

9. HHAY-2 2
a i 32

Mg, K¥iskA

1. AURAE R EORH 2 AR RIL AR G B 0T B

2. AURFRAE F I 20PE A2 07 78 22 B R4k 22 R K 27 1K) B b Rk

h. RIEF
1. F#J5 AAE 2l

KRR NEE R, SRS E R B2 Hid ).

2. BERRSHIRE D E

S B RS 10%; SFIHE N 5 RUSE 40%, KRAE Y 5 BMRRGRIK 50%. BT 1E N5 A3

1. BRENE, A mg, Keibmbitess GE=R0 , Blasliigt, 2010

2. BB TG, FiESE, EARR R, 2007

3. eTE g, KEEFEaibE, dbat. el AcrE, 2009

HIITA: EHE=XE

HITA: EAK

28

HIEAN: TER
2016 £ 8 H 30 H




CHEM 191
INTRODUCTORY CHEMISTRY
Course Description

This course consists of eight modules and an introductory unit which provides an overview of the big
ideas of science and chemistry. The first two modules introduce the fundamental particles on which a
chemical understanding of the world is built — atoms, ions and molecules including bonding, the periodic
table and nuclear chemistry. Understanding particles is linked to the properties of the substances in which
they are found. Module 3 introduces quantitative chemistry including balancing equations and calculations
based on “mole” concepts. Module 4 is a shorter module about reaction rate and energy. Modules 5 and 6
focus on different types of reactions; precipitation, oxidation -reduction, acid-base, including equilibrium
principles. The last two modules introduce some organic molecules and reactions. All of these concepts are
supported by the fundamental language of chemistry which includes symbols, formulae, chemical
equations and calculations. This course is taught as an on-line / distance course supported by twice weekly
tutorial/workshops for students in Wellington and on-line tutorials for those students who are out of town.
It finishes with a 4 day intensive laboratory programme in February. The theory component of the paper is
defined by eight modules which are available on-line, in an interactive form, designed to encourage you to
be proactive in developing your knowledge and skills. For each topic there is usually an activity with
questions to probe the fundamentals of the topic and ensure that you are building your ideas in a coherent
manner. It is important that you work your way systematically through these activities and the related
exercises before you attempt the assignment that accompanies each module. The modules can also be
accessed on-line in pdf form.

Video material is available for some of the new concepts. Exercises are provided for you to practice
and test your developing knowledge and to signal the standard that you need to achieve.

Each module is assessed by an assignment which usually has a written component and an on-line quiz.
Learning objectives are given at the beginning of each module and these provide a check-list for the
concepts and skills you need to master. These learning objectives set the parameters for the course
assessments.

There are two on-line tests to help you monitor your progress. The first covers modules 1 to 3 and the
second will cover modules 4 to 6.

The course advances at the rate of one module per week. You will each be assigned to a tutor who will
monitor your progress, answer your questions (through a discussion board or via email), mark your
assignments and provide you with feedback to help your progress.

Course Aim
CHEM 191 - Introductory Chemistry — aims, in a relaxed atmosphere, to develop skills and confidence

in both the theory and practice of chemistry which will provide a sound background for CHEM113. By the
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end of the course you should be able to identify and explain the concepts involved and be able to apply
them to solve appropriate problems for each topic covered.
Course Objectives

On passing this course students should be able to:

1. Identify and use chemical concepts to answer chemistry related questions

2. Use basic chemistry laboratory skills,

3. Use the language and symbols of chemistry to communicate their ideas,

4. Carry out simple calculations for chemistry related problems

30



EASEHE:
RIZRS:
0
) A
FIEIRTZ:
EAE:
M
FHRBNL:

HLEBZ

Concepts of Chemistry
2016 AR ANA H TR %
Chem113-1
4
64 (Eep: PHRZERT: 32 LI 32 )
R ply
RN B TR (R

Principles of General Chemistry, 2™ Edition by Silberberg
Y TR

—\ RENMERSES

PR AURIE R AN SR b R 2 A Y TR — TP B B iR, R
BB R, B BRI S

WRIEAES: AR LIERLR, R A B2 B R AN, S m s R RSt

PR BeRE,

A CHEM114 {622 5 B AT CHEM115 258 5645 51 3R R A J5 8224 21T R 3Eat. @i

ARRRER 2], FAR ERAN M AR ANE S, FF5E A2 R P 2 R A ookt 1o 1) ) g
Z RENEERASREXK
(—) THkE

1. REHFENE

(D
(2)

TEER IR ST A, TTER TR AR T A R
et BraE, LM E R

(3) Lewis gity=UMIM Z X B FE® (VSEPR) ;
(4) RS FRIMVER 7.
2. BEMER. A

HA:

ME R

(1) JE5 e 5 BARAE U R IR L
(2) JE7AE 5 IR A T HR A 5

(3) A28 S Y BT B T 22 18] 5% 4R 5

(4> 7371 71 5 R B R T R AR
(1) JuaR R AR e R A 5

(2) WRIAER S TERR Z 18] K R

3. REHEEFEXR
(1) B4R R TS5 K ot 3= MR AE 70 & B 30128 Hh i 28 Ak A R JL AT 5

(2)
(3
4

R =Pl S B A
FRVIF VBN 5 HE ) (L2 8) 2T IR A&

IR TN Lewis 45M30, IFREARYE Lewis 4544 z0F1 VSEPR HIWi 7 (1 T 4544
31



(5) FARACZZ BRI AT AN 23 7B PR 4 W 7 7%
(6) F4R =Fh 7> 1o fF M JIR02RA,  IFREMRIE 701 [V Y 0 (0 MR SR o 1) ) A Jo 11 22

=N
Jto

4. HHFRUERBETTE
KEHFULEAEMPR T, FERMBE IS RO SEA0E . KRR HC )
%o
(=) Wy
1. REHFAE
(D AWM 58 X BAFIRIEEF . AN 58 5 N A3
(2) Wbt PRl s EMF, PRt iy, Al e SO 5 R s N T A
X B RMRRTT S, BRI W bR v
(3) # i PRAMIRS TR, RETTHE, A, HAiliJ7#2 Gibbs Function, /5 i) A2 Ak,
SN ARGE B, Hess’s Law A 5
(4) s P [N FRECS i B 8 R ERIE T, MRS SN 28 BORM T~ 47 1 Kk W S L LA
BEAT 7 16 AR S0 I 45 P S REA G B 20 R T~ 485 B 221 Js IS P 0 A= S FRD AR JEE T B0 s I P 485 5 88
(5) BANG%: pH. pOH. pKa. pKb Fl pKw [15E CAMTHFE A, S5 g5 pH 1 THE,
R ROURRE s AR FRT pH B THE,  FR AR e 2k .
2. RERER. #EL
Hal: (1) A S8 SR A T
(2) HAb s Rt bR v R B0 35 5 R SN A B
(3) Gibbs Function 1 Hess’s Law FM.H 5
(4) AP EAT 7 1] B0
(5) S9MR. F9BRALZ VAW pH BT 5 .
HMeri: (1) SR I8 R 7 1R 40 W
(2) Gibbs Function 1 Hess’s Law [ F ;
(3) ¥ 5E ’ZeH) 7 #r o
3. REHFER
(1) R AR A B W S AR R S 7 7 2
(2) EREAFRIBKBER S BaBRTHE, AR B shF AW B & SR BHAT 1) 7 1A
(3) %4& Gibbs Function 1 Hess’s Law 115 ;
(4) BERFIRLEE B R RSB B A TR R . SR R Kt BT
(5) PRASHER . F9HRANZE AW pH EHITHE
(6) FAB AR RR bRl 1755 72 Hh 2k o
4. R RHBFTE
KEHFULEARPR T, FERMTUE WS RO BCA S H 580701k

32



(=) A%
1. REHFENE
(D feke, Wik, Mg, 2. BRI, Be. Bk, S HATEM T R Gum L ik
(2) G SR A RN ST A S K A 5
(3) Py B B A1 e G R 1
(4) AN AP WIS
(5) AL MRIT.
2. REMER. #R
Ha: (D FHRESFEIAEY LG EDN RS04
(2) SRR R I K% )
(3) EHEHALEIII T WA N5
(4) & Uk %t
M (1D SRR S AW
(2) & BRI BT
3. WEHFEK
(D ERFH LS FEINE Y EIATED N RS 4
(2) B4R AT Fh S K F W«
(3) B E A WAL 08 IR SR
(4) REWs Vvt A ML 0 I U 25
4. BERE KRB F T
REHF U ZBAERZ NE, EERATERKE) . ROBCEREE B SR T
= REFNIE

U N IRTT Hig | SEE (8D | e,
1. Tl 12 12
2. YAk 12 12
3. AN 12 12
& it 32 32

U
1. AGFE 3 ERH 2 AR AL A4 A T B
2. AFFEEH R #8172 Silberberg HiAR I Principles of General Chemistry (2" Edition) o Z#{
MR TEN, ZHPIREA M, FR A, BEXAESR, HEMRES%. S,
3. ATRFEHDNS LA URAR S 56 % PG UR — 2 [ I JT R
I REEZ
1. 5 86 AEE 5 R
AREFEZR NG BIXE W, HEF N 180 408, F il MSF € RH B 2 61id 7.
2. BEBRBSHIREME

33



RS H IR WS 100 42, HERST 40%; PR R ST H ARST 20%, B s b Bk
B 20%, SEE RS BIRSIN 15%, KRN RS SRS 5%

3. BB KamfER

PR AN 12 1 th 4 KRt
7~ BEHH

1. BhENG, SABm, KM GE=0 , B HME, 2010

2. BB, EdsE, hERRS HARE, 2007

3. g g, KRR, Jbat AR, 2009

HISTA: BHHESE HiTA: EAK HIEAN: TER
2016 £ 8 H 30 H

34



CHEM 113
CONCEPTS OF CHEMISTRY

Course Aim

Many fields of study require, or benefit from, a knowledge of some key chemical concepts.
CHEM 113 aims to provide a working knowledge of these concepts and, in combination with CHEM 114
and CHEM 115, to form the basis for advanced study in chemistry. The topics covered in this course have
been selected because of their importance in a wide variety of applications and because they provide

patterns for further study.
Course Objectives

On passing this course students should be able to:
1. Identify and use chemical concepts to solve chemistry related problems,
2. Develop basic chemistry laboratory skills,
3. Clearly communicate ideas in chemistry in appropriate ways using the language and
symbols of the discipline,

4. Use critical thinking to apply their knowledge to novel situations.
COURSE CONTENT

1. General and Inorganic Chemistry
(1) The Periodic Table: Structure of the atom, Periodic properties
(2) Bonding: Ionic, covalent, metallic
(3) Lewis Structures & VSEPR theory
(4) Bond polarity and intermolecular forces
2. Physical Chemistry
(1) Oxidation — Reduction
(2) Electrochemistry: Standard EMF, standard electrode potentials, The chemistry of electrochemical
cells, half cells, representation
(3) Spontaneous reactions
(4) Thermodynamics: State functions, Enthalpy changes, Gibbs Function, Gas Laws.
(5) Formation and combustion reactions, Hess’s Law
( 6 ) Equilibria: Reaction quotient and equilibrium constant, direction of spontaneous change.
Experimental evaluation of K for both homogenous and heterogeneous reactions from equilibrium
compositions and initial conditions.
(7) Acids and Bases: pH, pOH, pKa, pKbv, pKw Estimating the pH of solutions of weak acids and
bases. Buffer solutions. Indicators and Titration Curves..
3. Organic Chemistry

(1) Names and Formulae and Isomerism (Constitutional and Structural) of organic compounds..
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(2) Identification and reactivity of selected functional groups; alkenes, alkynes, alcohols, amines,
ethers, haloalkanes, aldehydes and ketones, carboxylic acids and derivatives.

(3) Synthetic chemistry — Reaction pathways.

Word limit/ duration % of final grade
Assignments and 20%
Laboratory course 15%
Laboratory Test 50 minutes 5%
In-course tests 1 hour 20%
Examination 3 hours 40%
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BTEC 101
INTRODUCTION TO BIOTECHNOLOGY

Course Description

The aims of this course are to provide a solid understanding of the pure and applied
science underlying the biotechnology industry, and to provide insight into the cultural and
ethical values, and economic and political issues, that this science must align with. Particular
focus in lectures will be given to the techniques and applications of recombinant
biotechnology in microbes, plants and animals; the harnessing of natural resources;
reproductive and health-related biotechnology, including drug discovery and development;
and the regulation of biotechnology, in particular in New Zealand.

Laboratory classes

There are no laboratory classes for this course.

Prerequisites
CHEM 113 OR 14 credits in NCEA Level 3 Chemistry
Course Objectives

A student who has passed BTEC 101 will be able to:

1. Provide descriptions of a range of molecular biological techniques and applications
thereof, with particular focus on the generation of (and rationale for generating) recombinant
DNA and transgenic organisms;

2. Understand how molecular biology has driven an advance in technology, especially in
medicine and forensics;

3. Discuss different examples of how drugs are discovered and developed, how they are
tested, and how they work;

4. Formulate and present arguments in favour of and against reproductive biotechnology
practices in different countries;

5. Appreciate key decisions that are made in the governance and regulation of
biotechnology, and some of the impacts biotechnology has had on society (and vice versa).
Materials and equipment

Numerical problems may be set in the terms test and final examination. Only simple,
non-programmable calculators will be permitted in these assessments, and only when students
have been informed in advance that there will be a need for them.

Teaching Format

This course will be taught as 32 lectures. Any other tutorials or workshops will occur

within scheduled lecture sessions.

Mandatory course requirement
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In addition to achieving an overall pass mark of 50%, students must achieve a score of at
least 40% in the final (2 hour) course exam.
Workload

Students should plan to spend on average roughly the following amounts of time on this

course:
Lectures 3-4 h/week
Lecture revision 4-5 h/week
Assignment 1 h/week (on average)
Assessment
Assessment items and workload per item % Course Learning Objective(s)
1 Terms Test I (50 min) 20% 1,2,3
2 Terms Test II (50 min) 20% 3,4,5,6,7
3 Final Examination (2 hours) 60% 1,2,3,4,5,6,7
COURSE CONTENT
Block Topic Overview
2 Lectures
1. (2 lectures) Chapter 1- Course introduction
Setting the Scene: What is biotechnology?

Introduction to Biotechnology | Types of biotechnology: Microbial Biotechnology, Plant

Biotechnology, Animal Biotechnology, Human (Medical)

Biotechnology
6 Lectures
Setting the Scene: 1. (6 lectures) Chapter 2- Cell Structure and Intro to
Introduction to Molecular DNA(Molecular Biology)
Biology Cell Structure and Function: Organelles, Enzymes, DNA (structure,

Replication)

12 Lectures

1. (4 lectures) Chapter 3: Recombinant Biotech
The Central Dogma, Translation, Recombinant DNA, PCR
2. (3 lectures) Molecular cloning
Transgenic and Medical Gene Identification and PCR

Biotechnology 3. (2 lectures)
Chapter 4-Plant Biotechnology (Generation of transgenic plants)
4. (3 lectures)
Chapter 5-Animaland Medical Biotechnology

Generation of transgenic animals;
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Medical biotechnology: animal models, clinical trials, genetics.

Terms Test I (worth 20% of final grade)

7 Lectures
Chapter 6-Drug Discovery & Development
Biodiscovery and Innovation | Drug Discovery & Development
Pharmacology and clinical trials.

Successes and failures

5 lectures/essay/workshop
Chapter 7 Biotechnology and Society
Society, Ethics and Regulation | Social and ethical concerns.
Political dimensions of biotechnology.

Future trends.

Exam Tutorial

Terms Test I1 (worth 20% of final grade)
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CHEM 114
PRINCIPLES OF CHEMISTRY

Course Description

This course aims to provide an understanding of the principles that underpin the main
branches of chemistry. It includes principles of atomic and molecular structure,
thermodynamics and kinetics together with an introduction to the systematic chemistry of
some of the main group of elements, transition metals and applications and to a mechanistic
interpretation of organic reactivity. CHEM 114 offers the necessary chemical and modern
experimental skills to allow students to progress to advanced study in chemistry and in other
subjects for which chemistry provides an essential background.

The course is designed with a careful balance between depth and breadth and with a view
to teaching scientific method as it relates to experimental observations and theoretical models.
The immense variety of molecular types and chemical reactions provides a challenge to
discover the underlying principles that govern chemical behaviour.

Prerequisites

CHEM 113 OR 14 credits in NCEA Level 3 Chemistry
Course Objectives

On passing this course students should be able to:

1. Identify and use chemical principles to solve chemistry related problems,

2. explain how the principles relate to materials and chemical processes,

3. apply principles to the laboratory experiments (where appropriate) ,

4. clearly communicate ideas in chemistry in appropriate ways using the language and
symbols of the discipline,

5. use critical thinking to apply knowledge to novel situations.

Course Organisation

The course consists of three lectures a week where the basic principles will be introduced.
During lectures students will have opportunities to work through ideas and their applications
with fellow students.

Weekly tutorials provide further opportunities for students to develop their
understanding. A weekly laboratory class gives the opportunity to develop practical skills in
chemistry and links to the principles presented in lectures. All laboratory classes contribute to
the laboratory component of the course.

Students are also assessed through weekly assignments, an in-course test and a final

xXamination.
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BestChoice, an on-line interactive learning tool, will be available for some topics and
may be used in some assignments.
Assessment

The assessment for CHEM 114 involves the best 8 (out of 9) weekly assignments,
weekly laboratory reports, two In-course tests and a final examination. Assessments have

been designed to test the course objectives in different ways.

Duration Date due /exam period | % of final grade | Objectives
assessed
Assignments Weekly, due 10% 1,245
Wednesday at 5.00 pm
Laboratory course Reports due weekly 20% 1,2,3.4,5
In-course tests (2) | 50 minutes | Wednesday 10 April 10% for each 1,2.4.5
each test (6.00 pm) test
Monday 27 May (6:00
pm)
Examination 3 hours 10/6/12 - 377112 50% 1,2,4,5

COURSE OUTLINE

Inorganic and General Chemistry (lectures 1 - 12)

Atoms and Molecules: Atomic and theory and molecular bonding. Introduction to the
classical and quantum mechanical models of the hydrogen atom and
their significance in understanding the properties and chemistry of
hydrogen and other elements. Chemical bonding including valence
bonding and hybridisation, molecular orbital theory, ionic structure
and bonding.

Transition elements:  First transition series metals, d-orbitals, valence orbitals, oxidation
states, ligands and complexes, nomenclature, co-ordination number
and geometry, isomerism, ligand field theory, spectrochemical series,
colour and magnetism, S and p block elements The chemistry of
selected s and p block elements.

Physical Chemistry (lectures 13 — 24)

Thermodynamics: Concepts, first and second law (enthalpy, entropy, Gibbs energy).

Electrochemical cells:Electrode potentials, reference electrodes, concentration dependence of
EMF.

Equilibria: Solutions for moderately strong acids and bases. Polyprotic acid

systems, amphoteric electrolytes. Liquid-vapour equilibria.
Kinetics: General description of the rate law. Tests for order. Details of first
order kinetics. Molecularity. Reaction coordinate and activation

energy. Effect of temperature.
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Organic Chemistry (lectures 25 — 35) Dr Robert Keyzers

Introduction: Basic concepts of organic chemistry: Bond breaking and making
processes,concepts of mechanisms and electron movement, chirality.

Compounds with ~ Halides, alcohols and amines - substitution and elimination reactions,

one functional group: reaction orders, transition states vs intermediates, SN1/E1 and SN2/E2
processes, and functional group transformations.

n-Bonded systems I: ~ Alkenes and alkynes - additions, hydrogenation, and oxidation.

n-Bonded systems II: Aldehydes, ketones - nucleophilic and electrophilic additions, reactions
with Grignard reagents.

n-Bonded systems III: Acids, esters, amides and acid halides - reactions via
addition-elimination, ester formation and hydrolysis, uses of acid

halides and amides, oxidation and reduction.
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CHEM 115
STRUCTURE AND SPECTROSCOPY

COURSE DESCRIPTION

This is a unifying Chemistry course in which we utilise a skills-based approach to chemical
structural elucidation using electromagnetic radiation (i.e. light). In particular electronic,
vibrational and rotational excitations, electron spin alignment and complete ejection of an electron,
i.e. UV-Vis, IR, Raman, Microwave, NMR spectroscopies and X-ray diffraction will be explored

from fundamentals to practical. Additionally mass spectrometry will be introduced.
PREREQUISITES

CHEM 114 (or CHEM 104) or A— or better in CHEM 113 and concurrent enrolment in

CHEM 114
COURSE OBJECTIVES
At the end of the course, students will be able to:

® understand and be able to justify the use of the electromagnetic spectrum to determine
chemical structure for each of UV-Vis, IR, Raman, Microwave, nuclear magnetic
resonance spectroscopies and X-ray diffraction

® understand and be able to explain how each of UV-Vis, IR, Raman, Microwave, nuclear

magnetic resonance spectroscopies and X-ray diffraction is applied to obtain data
® understand and be able to explain how mass spectrometry is applied to obtain data
® use spectral data to determine chemical structure

® apply the concepts in the laboratory (where appropriate).

MANDATORY COURSE REQUIREMENTS
To gain a pass in this course, you must:

® gain a mark of 50% or more by the following formula:
final three hour exam 40%
in-course test 10%
workshop reports 25%
laboratory reports 25%

® gain a minimum mark of 40% on the final examination.

COURSE CONTENT
TOPIC 1: Introduction and infrared spectroscopy Lectures 1-8

® What is spectroscopy?
® Energy considerations
® Electromagnetic radiation
([ ]

Quantisation of vibrational energy
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Infrared spectroscopy: collecting data
Moving beyond diatomics

Selection rules

Quantisation of IR spectral data

The different components of the IR spectrum

Interpreting IR spectra of organic and inorganic molecules

TOPIC 2: Electronic spectroscopy Lectures 9-14

The UV and Visible region of the spectrum

The nature of electronic transitions. Selection rules

Beers Law

Instruments and equipment for measuring spectra

Electronic transitions in organic compounds

Conjugation and its effect on electronic transitions

Determination of the structure of organic compounds using UV spectroscopy
The colours of transition metal complexes, d-d transitions, crystal field theory
The spectrochemical series

What is wrong with crystal field theory?

Determination of the structure of inorganic transition metal complexes using visible

spectroscopy
TOPIC 3: Mass spectrometry Lectures 15 - 19

What is mass spectrometry?
Review of composition of matter
Design of instruments
Molecular ions

Determining molecular formulae

Fragmentation

TOPIC 4: Nuclear magnetic resonance Lectures 20-27

Introduction to electron spin alignment and nuclear magnetic resonance spectroscopy
BC NMR

'"H NMR

Coupling in '"H NMR

'H second order

Fundamental aspects of NMR

Interpreting NMR spectra
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TOPIC 5: X-ray diffraction Lectures 28 - 32
® Principles of solid state - metallic and ionic solids
® Structures based on the packing of spheres
® Unit cells and crystal structures
® Bragg's Law

® [ntroduction to X-ray diffraction
TOPIC 6: Microwave and Raman spectroscopies Lectures 33-36

® Introduction to rotational spectroscopy
Determination of bond lengths
Vibrational spectroscopy revisited
Polarisability

Raman spectroscopy

Stokes and anti-Stokes shifts
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BIOL 111-1
INTRODUCTION TO CELL BIOLOGY

Course Description

Structure and function of pro- and eukaryotic cells, an introduction to biological
chemistry, cell ultrastructure and metabolism, cell division and development. An extensive
introduction to cell biology. Cellular structure and function are examined, using examples
from bacteria, plants and animals. A knowledge of introductory chemistry is an advantage
but not essential.

Laboratory classes

There are no laboratory classes for this course.
Prerequisites

CHEM 113 OR 14 credits in NCEA Level 3 Chemistry
Course Objectives

To get a grounding in the concepts of cell biology and proprieties of cells. The methods used to
investigate them will also be covered. The basics of Biology will be introduced (Cell Structure,
Metabolism, Genetics, Molecular Biology). We will use current examples whenever possible to
illuminate key concepts. Theory presented in lectures will be supplemented by practical experience
in the laboratory. Your understanding of the subject will be tested during the course by theory
examinations, and by a finals examination at the end.
BIOL111 is a required course in all BBmedSc specialisations and the BSc majors in Biology,
Biotechnology, Cell & Molecular Bioscience, Ecology & Biodiversity and Marine Biology. It relates to
the graduate attributes of these specialisations and majors through provision of relevant curriculum
in cell biology and introduction of skills in experimental biology, analysis and presentation of
data. Students are encouraged to critically evaluate concepts, work and learn independently.
Materials and equipment
Calculators may be required, and are permitted in examinations. Laboratory coats, which
students are responsible for obtaining, MUST BE WORN IN THE LABORATORY AT ALL TIMES.
Workload

There will be three lectures and one two-hour laboratory class each week. You will need to devote
extra time to reading around subjects covered in lectures (the official policy is 10 hours for every
hour of lecture, and to understanding the principles behind your laboratory work.

Assessment

To pass the course you must meet the following mandatory requirements:

1. Attend all laboratories, unless absence has been approved by the course coordinator (or other

member of the course team);
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2. Obtain an average mark of at least 40% from the laboratories and an average mark of at least
40% from the tests.

3. Obtain a mark of at least 40% from the final exam.

To pass BIOL 111, you must complete ALL of the mandatory course requirements AND gain

an overall mark of 50% or more. The marks — grades conversion chart is shown below:

Grade Equivalent Marks (%)
A+ 90-100
A 85-89
A- 80-84
B+ 75-79
B 70-74
B- 65-69
C+ 60— 64
C 55-59
C- 50-54
D 40-49
<40

In-term assessment

You will sit two examinations during the course:

The tests are closed book, and will be multiple choice questions, computer marked. You must bring a
pencil (and eraser also), a calculator is allowed but no other material is permitted.

Make sure that you don’t miss these exams. If you do miss them, then you must have a documented
excuse, such as a doctor’s certificate. We can make no allowance.

The Final Exam is worth 40% of your total marks and you must get at least 40% of the total marks on
the final to pass the course, no matter what your other scores are. The Final will be during the
University final examination period between October 28—November 14, 2014, the date and time will
be announce during the semester.

The remainder of the marks are gained in the laboratory and will be marked at the ends of the labs.

This will be a total of 20% (2 marks for most labs) of your total grade for the 9 labs.

Assessment Mark (of total)

Theory Test 1 20% (50 multi-choice questions)
Theory Test 2 20% (50 multi-choice questions)
Final 40% (100 multi-choice questions)
Lab Assessments (9 labs) 20% (due at end of lab)
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COURSE CONTENT

# | Lecturer Topic Textbook sections
T (9t edition)
1 Dr Zuccarello/ Dr Introduction
" | Teesdale-Spittle
2 Dr Teesdale-Spittle The Chemistry of UNIT 1- The
Life: Overview of Chemistry of Life
energy and forces (Chap. 2, 3, 4)
3
4 Dr Teesdale-Spittle The Chemistry of UNIT 1- The
Life: Overview of Chemistry of Life
energy and forces (Chap. 2, 3, 4)
5
6 The Chemistry of UNIT 1- The
Life: Structure and | Chemistry of Life
function of large (Chap 5)
biological molecules
7 Dr Teesdale-Spittle
8 The Chemistry of UNIT 2- The Cell
Life: Metabolism, | (Chap 8 and9)
respiration and
fermentation
9
10 | Dr Teesdale-Spittle
11 UNIT 2- The Cell
(Chap 8 and 9)
12
13 TEST (covering
weeks 1-4)- August
11
14 | Dr Zuccarello A Tour of cell Unit 2- The Cell
structures (Chap 6)
15
16 | Dr Zuccarello The Cytoskeleton Unit 2- The Cell
(Chap 6)
17 Membrane Chap 7
Structure and
function
18
19 | Dr Zuccarello The Cell cycle Unit 2- The Cell
(Chap 12)
20
21 DNA Replication Chap 16 (in part)
22 | Dr Zuccarello Meiosis Unit 3- Genetics
(Chap 13-15)
23 Life cycles
24 Chromosomal Basis
25 TEST (covering week
5-8)- Sept 22
26 | Dr McConnell DNA repair Unit 3- Genetics
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(Chap 16)
27 Chromatin structure
28 | Dr McConnell Transcription Unit 3- Genetics
(Chap 17)
29 RNA splicing
30 Translation
31 | Dr McConnell Regulating Unit 3- Genetics
gene expression (Chap 18)
32
33 Viruses Unit 3- Genetics
(Chap 19)
34 | Dr McConnell Biotechnology
35 Unit 3- Genetics
(Chap 20)
36 Review session
LABORATORY PRACTICALS
Practical Topic Dates Techniques
i Making Solutions,
Solutions, .
) i Week 2 (July | calculations
1. pipetting and . .
buffers 21-25) Accurate pipetting
Understanding buffers
Wk 3 (July 28-Au Identification and properties
2. Macromolecules Uuly 8 prop
1) of macromolecules
Enzymes involved
3. . y - Wk 4 (Aug 4-8)
in respiration
Correct use of a microscope.
4, What is a cell? Wk 5 (Aug 11-15) | Size is important!
Cell observations
Osmosis and Experiments in measurin
5. | Membrane Wk 6 (Aug 18-22) | Pe™ . 8
) osmotic potential of cells
Function
Growth and the Measurements, microsco
6. Wk 7 (Sept 8-12) | oo Py
Cell cycle Mitosis and cell growth
7. DNA Extraction Wk 8 (Sept 15-19) | DNA isolation
Homology searching, use of
8. Bioinformatics Wk 9 (Sept 22-26) ) &Y 8
public databases
Manipulation of DNA -
9 DNA methylation | Wk 10  (Sept di es'I:ion and ol
' analysis 29-Oct 3) B B

electrophoresis
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CHEM202

INORGANIC AND MATERIALS CHEMISTRY

The principles and application of the chemistry of the elements, including molecular and
solid state chemistry, structure determination and applied chemistry; computational chemistry;

the chemistry of materials including those associated with advanced technologies.
Course content

The course is taught in six modules: Structure and Bonding, Organometallic Chemistry,
Main Group Chemistry, Solid State Chemistry, Transition Metal Chemistry and Scientific
Literature and Publishing. The course follows on from CHEM 100 level courses and presents
the chemistry of the elements, emphasizing the principles of chemical bonding, structure and
reactivity, periodic relationships, structure determination and the relevance of inorganic
chemistry to industry, society and the environment. The course will cover discrete molecular
and ionic compounds and extended lattice materials. CHEM 202 will encourage students to
think critically and creatively about chemistry and will also develop their skills in problem

solving, information retrieval and presentation.
Course learning objectives

Students who pass this course should be able to:

® Demonstrate a knowledge of the principles and applications of selected areas of inorganic
and materials chemistry.

® Demonstrate the ability to apply the principles to specific problems in chemistry.

® Research and prepare a report on a scientific or technological topic through library or

database search.
Class representative

The class representative provides a useful way to communicate feedback to the teaching
staff during the course. They also work with the VUWSA Education Office on any academic
issues that arise in their course. Reps are elected by students by the third week of classes

every trimester. Being a rep requires a weekly commitment.
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QUAN 111
MATHEMATICS FOR ECONOMICS AND FINANCE

COURSE DESCRIPTION

This course is designed to continue and advance the students’ development in their
mathematics. It contains function, differential coefficient, integral and ordinary differential
equation, function of many variables, multiple integral, surface integral, financial mathematics
and linear algebra which tells us the relationship among many different elements and what will
them influent the outcome we want. One of its basic applications is to solve the problem of linear
equation.

COURSE OBJECTIVES

By the end of the course, students should be able to:

1. Carry out mathematical operations on numbers, sets and functions

2. Calculate rates of change using derivatives of functions

3. Find derivatives of functions of a single variable

4. Apply one-variable differentiation (derivatives, product and quotient rules, chain rule,
second-order derivatives) to obtain local and global maxima and minima

5. Integrate a rate of change function to recover the function in levels

6. Employ partial differentiation to maximize or minimize functions of two or more
variables

7. Represent variables as vectors and assess their linear dependence

8. Implement data operations using matrices

9. Solve linear equation systems using matrices, their determinants and inverses.
MANDATORY COURSE REQUIREMENTS

Your performance will be evaluated on the basis of:

® 40% two 50-minute tests (CLO 1-5) and 60% 2-hour final exam (CLO 1-9), OR

® 100% 2-hour final exam (CLO 1-9),

whichever is the higher.

Test 1 is usually held in week 5, test2 in week 10 and the final exam in the examination
period at the end of the trimester; exact times and rooms are to be announced later. If you are
not able to sit the tests for any reason, the weight for the missed items will be added to that for the
final exam, e.g. test 20% and exam 80%, if only one test is missed. We reserve the right to scale

results if necessary to preserve comparability with other years.
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A total of four assignments will also be due according to the appended schedule. The
assignments do not contribute to the final grade, but you should use them as an indicator of your
progress and performance leading up to the tests and exam.

Assignments will be graded either 0, 1 or 2. A zero grade is given for unsatisfactory work,
a one is given for satisfactory work and a two is given for exceptional work. It is expected that
most students will score a 1 for each assignment. Since the marks are indicative rather than
quantitative, there is no need for a provision for remarking.

COURSE CONTENT
TOPIC 1: Introductory algebra

® Numbers, Number Operations
Simplifying Expressions
Inequalities
Absolute Values
Powers

Solving Equalities and Inequalities

Simultaneous Equations
® Sum and Product notations

TOPIC 2: Set theory

® Venn diagrams
® Operations on sets
® Convex sets
TOPIC 3: Functions
® Functions
® Graphing Functions
® [nverse Functions
® [ogarithmic and Exponential Functions
® Composite Functions

TOPIC 4: Introductory calculus

® Derivatives
Differentiation using Rules

Application of derivatives: Elasticities

o
o
® Higher Derivatives
® Concave functions, Graphs using derivatives
(]

Maxima and Minima, Applications
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® Integration
TOPIC 5: Multivariate calculus
® Partial Differentiation
® Total Derivatives
® Optimizing Functions of Two Variables
® Constrained Optimization

TOPIC 6: Financial mathematics

® Geometric Progressions
® Compound Interest

® Effective Interest Rate

® Continuous Compounding
® Discounting

® Present Values

TOPIC 7: Linear algebra

® Vectors

Inner Products
Orthogonal Vectors
Linear Dependence
Matrices

Determinants

Inverting Matrices

® Solving Linear Equation Systems
READINGS

All students should have a copy of the textbook:

® Penclope de Boer and Mohammed Khaled, Mathematics for Business and Economics, Pearson
Prentice Hall, 2007, 2nd edition.

This book contains detailed notes on all of the topics covered in the course; no other textbook is
necessary. The Lecture Schedule gives references to the textbook.

Here are some optional alternative texts that you could consult. The books are ordered in increasing
levels of advancement.

® Jan Jacques, Mathematics for Economics and Business, 5th ed., FT-Prentice-Hall, 2006.

® Michael Hoy et al., Mathematics for Economics, 2nd ed., The MIT Press, 2001.

® Knut Sydsaeter and Peter Hammond, Essential Mathematics for Economic Analysis, 2nd ed.,

FT-Prentice-Hall, 2006.
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