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‘ ) ! . )
ark for each correct response) 16. n(N2;CO3)=m/M =212x1072/106 = 2.00x 107 Correct answer: B

L. A 2. A 3. D 4. A 5. B 17. lons present are Na', Na* and COs> . 3 ions are present per ‘cluster’. 3x0.5=1.5
6. D 7. C 8. B 9. D 10. B mol of ions. Correct answer: C ; :

11. B 12. A 13. D 14. D 15. .C

16. B 17. C 18. A 19. D 20. C 18. The carboxyl group is — COOH. So the compound must have at least two oxygens:

However III is not a possible formula. Correct answer: A
Brief comments/explanations on answers. . , -
) 19. D does not have any C=C bonds which are needed to from an addition polymer.
1. electron (Thomson); proton (Moseley); neutron (Chadwick); nucleus %mﬁrmmo&x Correct answer: D-

" Correct answer: A. . v . L
20. Nanochemistry is based around 1.0 X 10~ m = 1.0 nanometre = 1.0 X 10™ mm
2.  electronegativity increases across the table from left to right and increases up groups. Correct answer: C

Correct answer: A

3. atomic radius increases across the table from right to left and increases down groups
as the number of occupied shells increases. (F is the smallest and K is the largest)
Correct answer: D

tion 1 (5 marks
@ Question 1 ( )

a) i) The early part of the modern table is based on recurring properties every ninth
element. (1 mark)

4, Using the atomic numbers an the PT, Fe has 32 neutrons, Co 30, Mn 31, Ni 28.

Correct answer: A

5. K'has 18 electrons and only three occupied shells. Correct answer: B ii)  The noble gases had not been discovered when Newlands put his &Enmomoﬂrﬂw

. mar

6.  The molar mass of CjHyO4; = 342 g mol™" of which 144 g is C. This is 42%. i . . .
Correct answer: D b) i) any two of: chemical formulae, valencies, atomic masses, physical properties

, (2 marks). -

7. 1 mole (or 6.0 x 10” molecules) of CHy has a molar mass of 16.0 g mol”!

1 molecule has a mass of 16.0 /(6.0 x 107)=2.7x 107 g. Correct answer: C

il) Mendeleev left gaps for as yet undiscovered elements. On the basis of the
position of these gaps and in relation to these undiscovered elements,
Mendeleev was able to predict the properties of these unknown elements. He

. also suggested there were errors in some masses.

8. n(Cu)=31.8/63.5=0.500mol n(0)=16.0/16.0=1.0
n(Cu) :n(0)=1.0:2.0 Correct answer: B (1 mark)

9.  Element U has 4 valence electron 2s?2p°. Correct answer: D

10. S is a metal with 2 electrons. T is a non-metal with 6 electrons. S2* and T will form

&> Question 2 (11 marks)
the ionic compound with formula ST. Correct answer: B

—

: a) )Y i) D i) E- iv)y G v) A
11.  Nitrogen has 3 single bonds and one lone pair to form its octet. Correct answer: B
vi) T (as TCl3) vii) X (as XQq) (7 x 1 =7 marks)

12.  Ionic compounds have directional forces and are brittle. Correct answer: A

) : ) - b) i) AL (accept LiCl) (1 mark)
13.  Aluminium conducts electricity, oxygen and methane are gases at RT, so Si0; , a

giant covalent network lattice is the answer. Correct answer: D i) ToZ3 (accept AL Os3) (1 mark)
14.  CH;Cl is the only non-symmetrical moleculé. Correct answer: D ¢) 1) 1s2s%2p’ (1 mark)
. iy 129296 i

15, butan-2-ol has the formula CH:CH,CH(OH)CH; and has 10 hydrogen atoms, i) 1s2s2p (I mark)

Correct answer: C
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- 4 Question 8 (9 marks)

Chemistry Unit 1 Solutions

a) (1 mark for each structural formula, 1 mark for each shape, total of 6 marks)
Molecule Stractural Formula -  Shape
N linear
: — N=N——
Cl
CCl, _
tetrahedral -
/ € ~
a’ \a
Cl
SF; ) / S ~ angular or v-shaped
r7 \F
5 N» non-polar; there is no electronegativity difference between the bonded
atoms. - (1 mark)

CCly non-polar; although dipoles exist between the C and Cl atoms, the molecule

is symmetrical and the bond dipoles sum to zero. (1 mark)

SE; highly polar; dipoles exist due to the m»wnimomzm electronegativity difference
. between the S and F atoms and the molecule is not symmetrical.

(1 mark)

© STAV Publishing 2007 7 Chemistry Unit 1 Solutions

& Question 9 (8 marks)
=
a) 2K(s) + Cl(g) — 2KCI(s)
(1 mark for balanced equation & 1 mark for correct states)

b) Each K atom (2,3,8.1) loses one electron to form K*(2,8,8) (1 mark)
Each Cl atom (2,8,7) gains one electrons to form C17(2,8,8) (1 mark)

c) Potassium chloride is ionic (1 mark) whereas Cl, is molecular (1 mark).
The electrostatic attraction (ionic bonding) between cations and anions is very
strong (1 mark) EmE:m_ it a solid with a relatively high melting temperature.
The dispersion forces (1 mark) between Cl, molecules are not strong enough to hold
the Cl, molecules together at room temperature.

@ Question 10 (11 marks)
e —

3 i)  Alkanes: A,D, G, J (2 marks)
iti) Jor I orH (1 mark)

ii) CoHone2 (1 mark)
iv) J(C4Hjo ) has two structural isomers possible.

oo |

c C H m/o\o H
\/\\/\ e
H/ / /

C C
/ O~
a / \ \ / m\m E\O/ SNH
H H TH/ Ny H
H
butane
Methylpropane

(1+1=2marks) (1+1 =2 marks)

OR letter I(C4Hjg) has three structural isomers possible
. - H
m v/ 7
B H
O|I
ﬁ/ \n//

I

ol.A _H
N\

methylpropene

<
AN /m

e

H

m
H H

but-1-ene or 1-butene but-2-ene or 2-butene

b) i) F (1 mark)
mv nCsHg — Iﬁﬂummvsl
iii) polypropene (1 mark)

vﬁ mark)

END OF SUGGESTED SOLUTIONS






