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TECHNICAL SCIENCES 2
(PAPER 2)

INSTRUCTIONS AND INFORMATION

1. This question paper consists of FIVE questions. Answer ALL the questions in the
ANSWER BOOK.

2.  Start EACH question on a NEW page in the ANSWER BOOK.

3. Number the answers correctly according to the numbering system used in this question
paper.

4. Leave ONE line open between two subquestions, e.g. between QUESTION 2.1 and
QUESTION 2.2.

5. You may use a non-programmable calculator.

6. You are advised to use the attached DATA SHEETS.

7.  Round-off your FINAL numerical answer to a minimum of TWO decimal places.
8.  Give brief motivations, discussions, etc., where required.

9.  Write neatly and legibly.
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Various options are provided as possible answers to the following questions. Choose the
answer and write only the letter (A — D) next to the question numbers (1.1 to 1.5) in the
ANSWER BOOK, e.g. 1.6 D.

1.1 Which of the following represents the third member of an aldehyde?

A CH3sCH2COOH

B CH3CH20CHz3

C CH3OCHs3

D CH3CH2CHO (2)

1.2 Consider the compound with a molecular formula of CsHs. The compound's
functional group is:

A Y 4
C=C
/ L
B ]

1.3  The vapour pressure of a substance refers to the ...

A temperature where the solid and gas phase are at equilibrium.

B change of a liquid to a gas phase.

C temperature where the liquid and solid phase are at equilibrium.

D change of a solid to a liquid phase. (2)

1.4  The number of valence electrons in the outer shell of a germanium atom.

A Three

B Four

C Five

D Two (2)
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1.5 Consider the following diagram of a p-n junction diode.
1 2
| |
I I
If the diode is FORWARD BIAS, which option below shows the correct labelling of
parts 1 and 27
PART 1 PART 2
A p-type p-type
B n-type n-type
C p-type n-type
D n-type p-type (2)
[10]
QUESTION 2 (Start on a new page.)
Letters A to F in the table below represent SIX organic molecules.
HH O H H H O H
L e
A H—(|3—(|3—C—0\ B H—? —-(I}—-C-—C—-C—H
H H H H H H H
H H H
H—t—C—C—H
Cc | | D Butane
H H
H—C—H
H
H H
\ £
E Methy! butanoate F .
/ \
H H
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2.1

2.2

2.3

2.4

2.5

26

2.7

2.8

29

210

2.1
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Define a functional group. (2)

Identify the homologous series of the following organic molecules:

221 A (1)
222 B (1)
223 D (1)

Consider compound E for the following questions.
2.3.1  Draw the structural formula for compound E. (3)

2.3.2 Write down the name of the carboxyl acid that is used to prepare
compound E. (1)

Give the IUPAC name for the following compounds.

241 B (2)
242 C (2)
Define the term structural isomer. (2)
Compounds C and D are isomers. Name the type of isomers. (1)
Distinguish between saturated and unsaturated hydrocarbons. (4)

Identify an unsaturated hydrocarbon from the table above. Write down ONLY

the letter of the correct answer. (1
Write down a balanced chemical equation for the combustion of compound D. (3)
Draw the functional group for compound B. (2)

Compound F is a monomer than can be used to form a polymer.
2.11.1 Define the term monomer. (2)
2.11.2 Draw the structural formula of the polymer that can be formed from

monomer F. (2)
[30]
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QUESTION 3 (Start on a new page.)
The boiling points of THREE organic compounds represented by A, B and C, are
shown in the table below.
COMPOUND BOILING POINT (°C)
A 141,2
B 97
c —-42
3.1 Define the term boiling point. (2)
3.2 Which compound (A or C) has the weaker intermolecular force? Explain your
answer. (2)
3.3  The compounds have been identified as propan-1-ol, propane and propanoic
acid.
Identify compound:
331 A (1)
332 B (1)
333 C (1)
3.4 Identify the type of intermolecular force of compound B. (2)
3.5  Which compound (A or B) has the higher vapour pressure? Explain your answer
in full. 4)
[13]
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QUESTION 4 (Start on a new page.)

Compound B |

4.1 Write down the TYPE of addition reaction for:

411 Reaction1

412 Reaction3

reaction.

4.3  Write down the NAME of compound:

431 A

432 B

4.4  Write down a balanced equation, using structural formulae, to illustrate the
formation of compound C for reaction 5.

45 Give the formula of substance X.

TECHNICAL SCIENCES 7
(PAPER 2) GR12 0624
The flow diagram below shows how but-2-ene can be converted into various other
organic compounds. Study the reactions below and answer the questions that follow.
But-2-ene
H:
Reaction 3
HBr
| Compound A
Reaction 5
r
X + H;0 Br
Reaction 4 ‘
Compound C |

(1)
(1)

4.2  Study reaction 4. Write down TWO reaction conditions which are needed for this
(2)
(2)
(2)
(3)
(1)

[12]
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QUESTION 5 (Start on a new page.)

The picture below illustrates the evolution of semiconductor application since 1950.

Personal  Mobile gmart
Video computer ~ Phone phone

games
Clock
Transistor radio

- m ‘ 1 Gbit DRAM
— % 64Kbit DRAM

1Kbit DRAM

Silicon transistor

1950 1960 1970 1980 1990 2000 2010

[Source: hitachi-hitech.com]
5.1 What is a semiconductor? (2)

5.2  The following diagram shows a lattice of silicon atoms to which an atom of
phosphorus is added. A phosphorus atom has five valence electrons and a
silicon atom has four valence electrons.

0.0.0.0.0
0.0.0.0 06
000 0
0.0.0.0.0

©.0.0
OB ONO,
©.60.60
ONONO,

5.2.1 Define the process that is depicted above. (2)

5.2.2 How many free electrons are added to the lattice when the phosphorus
atom is added to it? (1)

5.2.3 Name the different types of charge carriers in the P-N junction diode
when it is forward biased. (2)

5.2.4 When phosphorus is added to silicon, what type of semiconductors does

it form? (1)

5.3  Explain the effect of adding phosphorus to silicon. (2)
[10]

TOTAL: 75
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TECHNICAL SCIENCES

DATA FOR TECHNICAL SCIENCES GRADE 12/ GEGEWENS VIR TEGNIESE

WETENSKAPPE GRAAD 12

TABLE 1: PHYSICAL CONSTANTS / TABEL 1: FISIESE KONSTANTE

NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE
Standard pressure/ pe 1,01 x 10% Pa
Standaarddruk
Standard temperature/ T® 0°C/273 K
Standaardtemperatuur

TABLE 2: FORMULAE /| TABEL 2: FORMULES

ELECTROCHEMISTRY/ELEKTROCHEMIE

Emf/Emk E gell =E gathode - E gnode / E?e[ = E? - E irmde
or/of
E Sell =E reeduction -E gxidation / Ele =E '/]‘eduk.vw - E E:kvidavfe
or/of
Ec?ell = ngidising agent — Er%ducing agent
Esgel = Egksideermiddel - Efeduseermiddel
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