= vrié!;s % Province of the
;i;’i EASTERN CAPE

/' EDUCATION

T2

NATIONAL
SENIOR CERTIFICATE

GRADE 12

JUNE 2025

TECHNICAL SCIENCES P2

MARKS: 75

TIME: 12 hours

* J T S CE 2 *

This question paper consists of 10 pages, including 1 data sheet.




2

TECHNICAL SCIENCES P2 (EC/JUNE 2025)

INSTRUCTIONS AND INFORMATION

1.

10.
11.

12.
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Write your FULL NAME and SURNAME in the appropriate spaces in the
ANSWER BOOK.

This question paper consists of FIVE questions. Answer ALL the questions.
Start EACH question on a NEW page in the ANSWER BOOK.

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

Leave ONE line between two subquestions, for example between QUESTION
2.1 and QUESTION 2.2.

You may use a non-programmable calculator.
You are advised to use the attached DATA SHEET.

Round off your FINAL numerical answers to a minimum of TWO decimal
places.

You may use appropriate mathematical instruments.
Show ALL formulae and substitutions in ALL calculations.
Give brief motivations, discussions et cetera where required.

Write neatly and legibly.
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(EC/JUNE 2025) TECHNICAL SCIENCES P2

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, for example 1.6 D.

1.1 Which of the following compounds represent a positional isomer of
1-chloropropane?

A 1,2-dichloropropane

B 2-chloropropane
C 1-bromopropane
D propan-2-ol (2)

1.2 Butane is burned in excess oxygen. What is the CORRECT balanced equation
for the combustion of butane?

A CasHio + 20, — 4CO, + 5H,0

B CaHio+ 6,50, — 4CO, + 5H,0

C  2CsH10+ 130, — 8CO2 + 10H,0

D  4CsH10+ 260, — 16CO2 + 20H,0 (2)

1.3  The TYPE of intermolecular forces found in carboxylic acids.

A London forces and hydrogen bonds

B London forces and dipole-dipole forces

C London forces and ion-dipole forces

D Only London forces (2)
Copyright reserved Please turn over
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TECHNICAL SCIENCES P2 (EC/JUNE 2025)

1.4 The TYPE of substitution reaction where a haloalkane is converted to an
alcohol is known as ...

A hydrohalogenation.
B  hydrogenation.

C hydrolysis of haloalkanes.

D  hydration. (2)
1.5 How many electrons does a pentavalent material have in its outermost energy

level?
A 2
B 3
C 4

D 5 (2)

[10]
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(EC/JUNE 2025)

TECHNICAL SCIENCES P2

QUESTION 2 (Start on a new page.)

Consider the organic compounds represented by the letters A to H below and answer

the questions that follow.

A H
1T
H_CL_T_ (|:_ (lz_(l:_H CaHoBr
IL HH=C—HH
H
C
il
; aaas
CH3CH2CH2CCHs3 O\ H H
H
E
I?H |C|) H
|
3,4-dimethylhex-1-yne H_(|:_C|_C_O-(|:_H
H A i
G
sl
o=
T HHHH
2.1 Define the term homologous series. (2)

2.2 Write the name of the HOMOLOGOUS SERIES to which each of the following
compounds belong:

221 B

222 D
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6 TECHNICAL SCIENCES P2 (EC/IJUNE 2025)

2.3 Write down the letter(s) that represents the following compounds:

2.3.1 Analkene (1)
2.3.2 Aketone (1)
2.3.3 Having the general formula CnHzn-2 (1)
2.3.4 A saturated hydrocarbon (1)
2.3.5 That has the same general formula as a carboxylic acid (1)

24 Compounds C and H are structural isomers.
2.4.1 Define the term structural isomer. (2)
2.4.2 What TYPE of structural isomers are compounds C and H? (1)
2.5 Is compound D a PRIMARY, SECONDARY or TERTIARY alcohol?
Give a reason for the answer. (3)

2.6 Consider compound C, E, F and H.

2.6.1  Write down the IUPAC name of compound F (2)
2.6.2 Draw the structural formula of compound E (3)
2.6.3 Write down the name of the functional group of compound C (1)
2.6.4 Draw the structural formula for the functional group of compound H (1)

2.7 Compound G is a monomer.

2.7.1 Define the term polymerisation. (2)
2.7.2 Write down the name of a polymer that can be formed from
monomer G. (2)
[26]
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(EC/JUNE 2025) TECHNICAL SCIENCES P2

QUESTION 3 (Start on a new page.)

A group of grade 12 learners were observing the boiling points of five organic
compounds from three different homologous series. The number of carbon atoms of
these organic compounds ranges between 3 carbon atoms and 4 carbon atoms. Their
results were tabulated as follows.

- . Molecular
Compound Name Boiling point Formula
A Propane -42 °C CsHs
B Butane -1°C CaH1o
C 1-Bromopropane 64,7 °C CsH7Br
D 1-Bromobutane 101,4 °C C4HoBr
E Butan-1-ol 117,7 °C C4H9OH

3.1
3.2

3.3

3.4

3.5

3.6
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Define the term boiling point.

Which type of intermolecular forces occur in each of the following
compounds?

3.2.1 D
322 E

Explain how the boiling points of compounds A and B compare to each other
by referring to the INTERMOLECULAR FORCES, STRUCTURE,
STRENGTH and THE ENERGY NEEDED.

Define the term vapour pressure.

Which compound from the table above, will have the highest vapour
pressure?

Give a reason for the answer.

Which compound from the table above, will have the highest viscosity?

(2)

(1)
[13]
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8 TECHNICAL SCIENCES P2 (ECIJUNE 2025)

QUESTION 4 (Start on a new page.)

But-1-ene undergoes various reactions, and different products are formed from
each reaction. Study the diagram below and answer the questions that follow.

H H H .
| | | Reaction 2
H—C—C—C=C—H > Compound X
| | | + H20
H H H
Reaction 1 + NaOH | Reaction 4
Butane Compound Y
4.1 Write down the type of reaction represented by the following reactions:
411 Reaction1 (1)
4.1.2 Reaction 3 (1)
4.1.3 Reaction 4 (1)
4.2 For Reaction 1, write down:
421 The MOLECULAR formula of the inorganic reagent used (1)
4.2.2 ONE catalyst needed for this reaction to take place (1)

4.3 Compound Y is formed as a product in reaction 3. Write down the:
4.3.1 STRUCTURAL formula of compound Y (2)
4.3.2 IUPAC name of compound Y (2)

4.4 Compound X is formed when but-1-ene reacts with H20 in reaction 2.

4.4.1 Name the TYPE of addition reaction that takes place. (2)
4.4.2 Write down the IUPAC name of compound X. (2)
4.4.3 Write down TWO reaction conditions needed for reaction 2 to take
place. (2)
[15]
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(EC/JUNE 2025) TECHNICAL SCIENCES P2 9

QUESTION 5 (Start on a new page.)

Semiconductors are used in the manufacture of electronic devices such as diodes,
transistors, and integrated circuits. Consider the diagram below and answer the
questions that follow.

p-type | n-type

5.1 Define the term intrinsic semiconductor. (2)

5.2  Give ONE example of intrinsic semiconductors. (1)

5.3 Is the diagram of the diode above FORWARD BIAS or REVERSE BIAS?

Give a reason for the answer. (3)
5.4  Define the term doping. (2)
5.5 Explain why doping is done in a semiconductor. (2)
5.6  Which type of semiconductor forms when boron is added to silicon? (1)
[11]
TOTAL: 75
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