CHEMISTRY

Methodist Ladies’ College
Semester 1 Examination, 2016

Question/Answer Booklet

ATAR Year 11

Multiple choice answers:

1.d 6.c 11. b 16. c
2.¢ 7.d 12.d 17. d
3.a 8.b 13.d 18. b
4.d 9.c 14. a 19.c
5.¢ 10. a 15.b 20. a

Section One: Multiple-choice

25% (40 Marks)

This section has 20 questions. Answer all questions on the separate Multiple-choice Answer
Sheet Provided. For each question shade the box to indicate your answer. Use only a blue or
black pen to shade the boxes. If you make a mistake, place a cross through that square, do not
erase or use correction fluid, and shade your new answer. Marks will not be deducted for
incorrect answers. No marks will be given if more than one answer is completed for any

question

Suggested working time: 40 minutes

S P Consider the ion below

191

3+

Which one of the following lists the number of protons, neutrons and electrons for this
ion correctly?

(a)
(b)
(c)
(d)

Protons

191
115
I3
76

neutrons

115
76
115
115

electrons

73
79
76
73

I
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SEMESTER ONE EXAMINATION

Section Two: Short answer 45% (70 Marks)

CHEMISTRY STAGE 2

This section has eleven (11) questions. Answer all questions. Write your answers in the spaces

provided.

Spare pages are included at the end of this booklet. They can be used for planning your
responses and/or as additional space if required to continue an answer.
e . Planning: If you use the spare pages for planning, indicate this clearly at the top of the

page.

e Continuing an answer: lf-you need fo use the space to continue an answer, indicate in
the original answer space where the answer is continued, i.e. give the page number. Fill
in the number of the question(s) that you are continuing to answer at the top of the

page.

Suggested working time: 60 minutes

Question 21

(7 marks)
The table below shows the atomic structure of six particles, represented by the letters
A-F. The letters are not the symbols of the elements.
Particle Protons Neutrons Electrons

A 1 1 1

B 8 9 8

C 12 12 10

D 14 14 14

E 1 2 1

F 13 14 10
(a) Which particle has a mass number of 28? D
(b) Which two particles are positive ions? F and C
(c) Which particle is in period 2 in the periodic table? B
(d) Which two particles are isotopes of the same element? A and =
(e) Which particle has an atomic number of 137 -
(f) Which particle is in group 27 C
(9) Which particle has similar chemical properties to Ca? C

IR
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1234567-8

See next page

I



STAGE 2 CHEMISTRY 8 SEMESTER ONE EXAMINATION
Question 22 : - (7 marks)

Complete the table below by naming or writing the chemical formulae of each substance.

Name Formula
Rubidium dichromate Rhb, C 20+
cobalr dihydwqen phosphete ~ CoHPO,
“Dichlorine heptaoxide C\, 04
S\ieon  Fele Pi‘xo?‘)’v-\\é\e SiP4

Ammonium oxalate | (N M), €O "

‘FO{\ ( L—\_\_\ Salgde Fez(S0as)s
Barium ethanoate B a (c Wecoo),
Question 23 ' _ (2 marks)

Explain which isomer, but-1-ene or but-2-ene can exhibit geometric (cis/trans) isomerism.
i+ -/ 4
C :C\ 1'3\-"'\"’ lene Oxl~bik C'(]PQ(,/,%\'\'—\\Q
/ ) &
e C(—S | R0mem i~ , % el Cavben e

%FCAA?E abiechhest Fhat Can heue s Wans

Gecmne i .
M Cun cw bot-lerne has the ch\rxt
% - . .
Rl e — (G = el\enaar (= ) on one 9 i X
\+ /- A Cf;\!’bc/r\\? = l,h,.}_ C\w\g\t b o~
Question 24 M Ckk\/\a b wnceble b Naere o Creread (6 marks)

Qe el
Pure substances can be separated from mixtures by using physical separation methods.
Separation is possible due to substances having different properties. Complete the table below

by naming the technique for each example and the property that allows this method fo work.

‘Substance to be

recovered from mixture Separation technique Property making it possible
Sand from water = Sairel ia In feluble
Filhution , -

I a {/\JG‘-»‘”G .

Water from a salt solution A Frecent bo.li :‘\,j

5’);&‘?:“01;1'@&

- PO s
Chloropri]yrl]zzrc]){n plant , Cdirrering Salu bl hes
pig C}\I’Gﬁ’\ﬂbjrﬁpg\y ,l/\ S(TIUE:’-I\} P%&‘?e-'

See next page
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SEMESTER ONE EXAMINATION 9 CHEMISTRY STAGE 2
Question 25 _ (12 marks)

(a) State the meaning of the term isotope. (2 marks)

F\]"Um@ = Hhe Same Q.\c’:‘mn\IfoH« H\e

Same. Aumber of VYoleay bab dvE{ecent numbeirop
r\ S LA '\’\(“Cr\g ( QC;\-I‘\"*‘J}; Q\?_;ﬂ{\’\L i\\_)/'v-\\\[;l(‘ d\§ﬁF ol =4 I\!‘ "‘r’\c,\:f
Nurabe
(b) xplain why isotopes have different physical properties but identical chemical properties. 7¢ F)
(2 marks)

i t % S
ldenhea) Cheencal poperhey — Same Glecken o OEinge ron b
. \ [}

hente \Jﬁéi\(iu’\Ce Clechtnt . Sinler €6 d’wf h,,g C D ngﬁm ce i b

5‘\:\\{33 \C e preperbhey A\Ff ereny femates .. Aens \V_} ere

Bromine that has been vaporised contains the isotopes Brand ®Brin almost equal
proportions. Part of the mass spectrum of the molecular ions Bry" is shown below.

(c) Complete the diagram to show the full spectrum of the molecular ions Bry". (2 marks)

relative
ahundance

T

T T ) + G 3 1 3 1 ] - T T *

1] & [ 4
158 151 152 1S3 IS4 15§ IS6 157 ISR 150 MR M 1R 1S IE 153 i85 187 KB mfe

(d) Explain the number of peaks present in your diagram. | (2 marks)
= s‘:«.c’:?vh\e COMb.acahens L. 3 .P,emki
T 7 .

TAR, VB Peok ok | 53

18r - '8e Peske ab 16O

81 Re — BB Peak atb b

(e) Explain the ratio 01% the heights of the peaks in your diagram. (1 mark)

zﬁ(){f Cach Br~ polecule _Frece 19 50% Chence H\OJ" 244 gy

" fhe Same solppe dnel 90 1o Chence (18 Fhe oFrer,
]f\e_.n@g, Frere Lo \\ he fFunce as /hc;fwg WWO\—QC@\&)
2=

R T

See next page



STAGE 2 CHEMISTRY 10 SEMESTER ONE EXAMINATION

A sample of iron was analysed in a mass spectrometer. Four peaks with mass/charge (m/z)
values were observed and are shown in the table below:

Relative
abundance (%) 5.8 91.6 2.2 0.33

m/z 54 56 57 58

()  Calculate the relative atomic mass of iron from this data. (2 marks)

RAM - KS“{ xs-i‘:s) % (5%,“\"(\_-{-,) : (S‘h&l-i)* (5 3%0-33 )

\co

- S5.313

(@) What is used to accelerate the ions in the mass spectrometer? (1 mark)
Elfci‘!'\t ?\@\CQ
Question 26 (5 marks)
Superphosphate, Ca(H,POs), is the main source of phosphorus in agriculture.
(@) What is the % by mass of phosphorus in this superphosphate? (2 marks)
M = 13652 |
~ ¢ ' s £ i O
% Q: (cf’\.’ 36"’%’}) s 160 = 2LE-46 s
231,652
(b) What mass of hydrogen is present in 0.650 mol of Ca(HzPO4), ? . (2 marks)

N ) = e ((‘QC\—\lP@q)L): e 8 W

(A M =

o~ ( Wy . 6ok Kb ;ij

(c) Hydrogen reacts with nitrogen to produce ammonia in an industrial process called the
Haber process. The reaction is represented as follows:

" 3Hu(g) + Na(g) — 2NHs(g)

What volume of ammonia is produced from the reaction of 9.00 L of hydrogen with excess
nitrogen if the gases are at the same temperature and pressure? (1 mark)

\/ (N(-lj \:, 29,{ V(!—‘Ol): oZ/Jx'D( -2 é'QC}L@
) J

See next page
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SEMESTER ONE EXAMINATION 11 - CHEMISTRY STAGE 2

" Question 27 (8 marks)

Draw the electron dot diagrams (Lewis struciures) of the compounds below.

All valence shell electron pairs should be represenied as = or —

"N2O(i.e. NNO) ' _ ' Potassium sulfate 24
- ¢ bo,
N = N— 3 B
- . T .0 . (<] g-ﬁ
or [k] |ig-s—ct]
_ | < S
— i Om—— :; ﬁ . &
iN = N =g, %Q‘” -
Magnesium phosphide CO,
. - g .
4% e / \
Do | | O = =0,
D\ d g‘} d i O =C 4
. ’ 3 CH) 2
Question 28 (8 marks)

Explain each of the following:

(&) When most of the air is removed from inside a thin-walled metal can (by a vacuum
pump), the can begins to crush (collapses inwards).

| i i 2 marks
7 ' P‘.&Murt
Cen lolde iFe Shape

When Qir e < pneved Number £ \Dca—l“\c(c.j‘
G\CCFQO(Q—G,S ancl N r‘nc\ Pi’ It ur & C’/\FZL‘?E

ey e mel P;—e’isur-a Pug%\ev [ 0 \»—‘a\\s CP

MR -
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STAGE 2 CHEMISTRY 12 SEMESTER ONE EXAMINATION

(b) The strongest covalent bond of all is the triple bond in nitrogen N hence its stability, yet
liquid nitrogen boils at -196 C N 5 2 Ccoustle.) Mdecu\er
(3 marks)

IN=EN  fokes o lob g

ehe_ir—ﬁ v ‘"O Yeea Fae g’h"aﬂj "\'—(rlﬁ cove:lent
B N N '\fe-“\j Fecalv e

EG«.\\'\j G\O e.& ."‘\G]— "\V(O\.\J‘-e_ \Ofeal{\j H\i

Covalent bonds .
H‘ e\ (SN \— e r Mo\l \ar \creces NAe.col l"a

- o
he overcovme onNicew Velkes = let le

— A 2 N 3
_e-r\?_eﬁ\/ ¢ ,\\_\ \ovo 3(7

(©) Diamond is one of the hardest substances known; yet graphite, another allotrope of
carbon, is soft and a good lubricating agent.

-BGH\ Qe covalent NEluerk (3 marks)
Stvacdhvres .
\h C.D‘\\C':mc.-;\d , Cx ~bene Clre berded @
v Okhes \mj QR“—dr_\j Coua\e at ‘D-ohd <
These extenat ‘(’\’\-Wﬁ el e Nusie 3D

V AR\ oo = e V. ¢ ‘— Ce Qs 3} |

Netu ae | "
hre OL\{ e ree L \" i< ‘@Xhii“\g\}

e A ‘o
-

G"'C?\\\\e v Q (o 2.0 S‘m\/\c\um_ S \:\.exc:ﬁm\o(

; - ; S herdes T2 3
\C'\\?\,Q 3 o Cear boe a3
OW@’S 5 .
Weak o Yermolecular Ferces ex St

A 2 H\Q :-"\/\
Dehween e \ 0\\/&;2. N , P V=SS It rij
o S\ae ove T Cn=e e he ) e ante

3 ‘7\, ) .
Wole oL See nextpage St A S \APeNY
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13 CHEMISTRY STAGE 2

Question 29 (5 marks)
Draw the structural formula or name the following compounds.
Name Structural Formula
At CA
tetramethylbutane CH. - C -~ ¢ —- c\u
3" 3 : '3
W -
Ccy 3 Cvg
CH; CH;CH,
[ - Aumethyl-3 -propy i
) j ? Qj CH,
CL') clo h exone CH,
' C;i-\ 2CWg
5,5-diethyl-3-methyloct-3-ene I ;- Q- 5= CH-C — Ch-Ciy il
B Lol ‘ k oL >
Cl—kj Cw,¢ By

5-bohyl=5 3~ ciebhyL~3-

CH,  CHiCH, CH;CH,
CHL; CH; CH.-CH; G CH; CH; CH CH3 OB

-Me Fh'j‘ decane. CH, CH, CH, CH,
CH,CH, H
J , A
Trans hex-3-ene - =C
f! N
H CH.CH,

I

il

LT
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STAGE 2 CHEMISTRY 14 SEMESTER ONE EXAMINATION

Question 30 - . (8 marks)

One method of determining the concentration of fluoride ions in tap water uses red- coloured
indicator l,. The indicator reacts with the fluoride ions in water to give a colourless product. The
reaction can be represented as:

lh(ag) +  Fi(aq) = Fln(aq)

red colourless colourless

- A calibration curve was prepared using different aqueous solutions of sodium fluoride, each of
known fluoride ion concentration. A fixed concentration of the I, indictor is then added to
25.00mL of each of the five sodium fluoride solutions and the water sample of unknown NaF
concentration. The intensity of the red I, colour of each mixture is the determined using the UV-
visible spectrometer. The results are tabulated below:

Fluoride ion concentration in mg/L Absorbance of I,
1.00 0.0130
2.00 0.0110
3.00 0.0090
4.00 0.0070
5.00 0.0050
Water sample 0.0120
(@) Draw a calibration curve of the results in the grid below. (2 marks)
0.015 —— i
absorbance ¢
N
of 0.010
I N
: ™
"y
\\
0.005 N
SR " 720 R IO R D A N R .
1 2 3 4 5 8 7 8 9

fluoride ion conceniration inmg Lt

(b) Using your graph determine the concentration of the sodium fluoride and hence fluoride
ion in the water sample. (1 mark)

/\;l%@-jl_

(c) What is the mass (in grams) of fluoride ions present in a 250mL glass of tap water?
(2 marks)

[-hO X 10 3 Lt

40 X0 J in 1006m L-

ﬁ’ . b j o~ ‘Zé—d‘?’m L
) CJ See next page
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SEMESTER ONE EXAMINATION 15 CHEMISTRY STAGE 2
There are not sufficient amounts of sodium fluoride present in our tap water, so it is added to
toothpastes as it helps to prevent cavities. Sodium fluoride can be manufactured by the reaction
of sodium carbonate and hydrofluoric acid. The reaction is represented as follows:

2HF(aq) + Na,COs(s) = 2NaF (aqg) + COy(g) + H0(1)

(d) It 4.50kg of sodium carbonate is added to excess hydrofluoric acid, what mass of
sodium fluoride can be recovered, once it is filtered, washed and dried? (3 marks)
N ( f\lC{lCCBS) = o L{,ECJQ
™ = 263, ...
165 -99
¢ i <A
n(hae ) 2a (MG, co, ) AN L L
o Ne D) = n M
4199

Question 31 A (2 marks)

Draw the structural formula of the organic product formed in each reaction described below:

Reaction Organic product formed
Bromine solution is shaken with ' \

cyclohexane in UV light (1:1 ratio) @

J

i Cly

| \ =

! )
I ‘ .
(/C' H%C\ —_ Clc‘uﬁjcl - C %_3

Chlorine gas is bubbled through methyl
propene

s A -
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