Experimental Chemistry MCQS

1.1 Experimental design
1.2 Methods of purification and analysis
1.3 Identification of ions and gases

1 A gas is less dense than air and dissolves in water.
Which diagram shows the cormrect method of collecting this gas?

A B

gas —= ——

X7
gae —m 0& \ —

2 Which mixture can be separated imto i 4 pponents by adding water, stiming and filtening?
A calcium carbonate and sodie nde
B magnesium and iron
C sodium chlorde sulfate
D  suluric acid a loric acid

*
3  Tests WE‘ Imi
are record th

n aqueous solution of an unknown compound, P. The observations

test obesrvation
agueous green precipitate, solublke in
sodium hydroxide added excess giving a green solution
dilute nitric acid added white precipitate

then aqueous barum nitrate

dilute nitric acid added no precipitate
then agueous silver nitrate:

Which icngs are pregent in P?
A CrrandCr

B Cr"and 50,

C Fe*™andCl

D Fe™ and S04
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4 A student wants to show that the rate of the reaction between calcium carbonate and dilute
hydrochloric acid doubles for every 10°C rise in temperature.

The method the student uses is to measure the volume of carbon dioxide released.
The student has a Bunsen bumer and a gas synnge.

What other essential apparatus must the student use?

A  balance, burette, pipette, measuring cylinder

B balance, measunng cylinder, dock, thermometer

C  burette, pipette, clock, thermometer

D pipette, measunng cylinder, clock, thermometer

testto
identify ammonia

damp blue litmus paper
damp blue Iitmus paper
damp red litmus paper

o O @3 @&

damp red litmus paper
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6 A student fitrates aqueous sodium hydroxide from a burette with dilute hydrochloric acid in a
conical flask.

After the fitration is complete, the conical flask iz emptied.
What is the correct procedure before the next titration?

Rinze out the conical flask with agqueous sodium hydroxide.
Rinze out the conical flask with dilute hydrochloric acid.

Rinze out the conical flask with distilled water.

L= I o T = s

Use the conical fiask again without rinsing.

T  The results of a paper chromatography expenment are shown.
X iz an aqueous solution of a salt of a Group | element.

Y iz an agueous solution of a salt of a transition element.

<

i ; ¥ ﬁg@
Which row is comect? ( 0
larger R, value hmgeﬂﬁgznt
A X
B =
C b
D Y
22 g \
8 A suﬁﬁﬁ@dﬁ&ol hwater to form a colourless solution. This solution reacts with agueous
silver nitrate in the nce of dilute nitric acid to give a yellow precipitate.

What is the possible ideniity of the substance?
A calcium iodide

B copper(Il) chioride

C iron(Il) indide

D sodium chioride
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9 ‘When heated, magnesium reacts with ccoygen in the air o fomm magnesium ceade, a white
powder.

& student investigates the change in mass that occurs during this reaction. He is given a balance
and the three sets of apparatus shown.

1 2 3
i gne sium /g'j
meetal tongs. I*hﬂ:,r
o 1 i crucible
buming air—-# .g:?‘i_ I
mEgnEsium A i l[ trod
t | heat

o [

Which sets of apparatus are suitable for this investigation?

A 1.2and3 B fand3only € 2and3only D 2only Qo
\ and finish melting are

10 Four substances are heated gently. The temperatures at which
recorded.

substance | start melting

ark

=

=i
=]

11  The results of two tests on solution X are shown.

observation on adding observation on adding

s sl a few drops of reagent an excess of reagent

aqueous sodium hydroxide white precipitate precipitate dissolves

aqueous ammonia white precipitate precipitate remains

Which ion is present in solution X?

A AP B Ca* c cu™ B Zi*




Experimental Chemistry MCQS

12 A student follows the rate of the reaction between marble chips, CaC0O;, and dilute
hydrochloric acid.

CaC0z; + 2HC! — CaClz + COz + H0O

Which diagrams show apparatus that is suitable for this expenment?

1 2
[ - 5t loose
- __measuring _ plug
1 cylinder hydrochloric
7] acid !
hydrochloric ] marble chips—{&<Pa )
acid il | I E—
b balance
; e Y I:Ik
marble chips 0
3 b
hydrochloric hydrochloric
acid burette acid urette

. S
o.

marble chips Q marble chips
A 1andZonly B C 1l1anddonly D 1,2and4

13 A mixture of sand a

gas syringe

hloride can be separated in three steps.

R 4 :
Step 10t@1d mixture.
*
The diagram 2 and step 3.

Where is pure sodium chlonde collected?

A

filter paper
and funnel B

evaporating
\e{/ dish
t D
cC
= i

step 2 step 3
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14 A chemist wishes to separate and identify a mixture of substances using paper chromatography.
The diagram shows the apparatus used. The solvent is water.

solvent — = j

The solvent front is allowed to reach the top of the paper before the chemist removes the paper
from the solvent.

Which problem does this cause?

This causes the spot nearest the bottom of the paper to catch up with the ve it.
B This makes it impossible to calculate R values.
C  This makes it impossible to use a locating agent. @
D

This results in a safety hazard caused by solvent fumes. *\

1  colourless

no effect on either red or bl pers

no effect on limewater u@
flammable 0

What is gas X7 Q

A ammenia Q0

B chlorine

C

D

hydm@

16 Agas is evolved dunng a reaction.

15 Gas X has the following properties. &o

L S

Which two pieces of apparatus would enable the rate of this reaction to be measured?
A balance and pipette

B gas syringe and themometer

C stopclock and gas syringe

D stopclock and pipette
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17 An aqueous solution of zinc chlonde is tested by adding reagents.

Which observation is comect?

reagent added to zinc chlonde (aq) observations
A acidified aqueous banum nitrate forms a white precipitate
B agueous ammonia forms a white precipitate, soluble in
excess of the reagent

& aqueous sodium hydroxide forms a white precipitate, insoluble
in excess of the reagent

D powdered copper forms a grey precipitate

18 The diagram shows four pieces of apparatus that are used to measure the a gas or

liquid
Which piece of apparatus should always be filled to the same level? o b
A B

burette gas S measuring cylinder pipette

19  Four samples are s
pure compound Q.

chromatography paper. It is known that one of these samples is
ple of pure compound O is also spotted onto the paper. The

paper is placed i
¢
The diadranigh atogram produced.
- -=— solvent front
L
L L v
L
L
¥ o £ 34 w— -+—— shart
sample 1 2 3 4 Q

Which statement is comrect?

Sample 2 has travelled the furthest and sample 3 is pure compound Q.
Sample 3 has travelled the furthest and sample 2 is pure compound .
Sample 4 has travelled the furthest and sample 1 is pure compound .

e T o T = u R

Sample 4 has travelled the furthest and sample 2 is pure compound .
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20 The diagrams show four pieces of laboratory equipment.

balance pipette stop-clock thermometer

™

Which equipment is essential to find out if dissclving a salt in water is an emmmn&c{:ess?

balance pipette stop-clock thermometer q
X
L/

X
X
v

o O m =

LIRS
o4 M

Ltiorn.

% of the water both decrease.

21 Saltis added to pure water to form an
Which staterment is correct?

A The melting point and the boilj

B The melting point and the int of the water both increase.
C  The melting point o reases but its boiling point increases.
D The melting water increases but its boiling point decreases.

+$
“le

*
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22 A student uses the apparatus shown in the diagram below to measure the volume of carbon
dioxide gas made when different masses of marble chips are added to 25cm® of dilute
hydrochloric acid.

gas syringe

25cm? dilute

. hydrochloric acid
marble chips

Which other items of apparatus are needed? q
A funnel and balance Y 3 é

funnel and stopwatch \

B
C measuring cylinder and balance 0
D measuring cylinder and stopwatch
@I‘ﬂmtﬂgfﬁ]h"ﬁ
paper

23 Astudent is investigating a coloured mix

| _— pencil line
Q ____‘d::_,_,..--‘“"

L o solvent

Ma’aﬂ%:l ce the coloured mixture?
A inthe Soivent

B justabowe the penci line
C  just below the pencil line
D onthe pencil line
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24 The diagrams show liguids in a burette and a measuring cylinder.

—] 27 ﬁn—f

= 0—3

— 28 m—i
burette measuring cylinder

Which row shows the correct readings for the burette and the measuring cylinder?

burette ﬁ;ﬁil’:g
A 278 42 0
B 278 44
c 28.2 42 bq
D 28.2 44 K

25  Which piece of apparatus is used to measure exactly 26.3¢ ;quid?

A B D

Q"’Q

26 ﬂﬁﬁ?ﬂl iling points of pure substances W, X and ¥ are shown.
A o
A W X Y
melting point/°C —114 115 -1
boiling point/=C 78 445 —34

The substances are chlonne, ethancl and sulfur.
Which row identifies W, X and ¥?

W X &
A chlornne ethanol sulfur
B ethanol sulfur chlorine
C sulfur chlorine ethanol
D sulfur ethanol chlorine
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27 Diagram 1 shows the paper chromatogram of substance X.

o
R

o
Y

®x @

diagram 1

Diagram 2 shows the cooling cunve for substance . q
' &
temperature /*C \ \
147 *

05 . -

diagrm 2
Which statement about X and Y is comect?

A X isa mixture and Y is a pure subs

B X isa pure substance and Y is a
C X andY are mixtures.

D X andY are pure s

8y 1
g
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28 A solid mixture contains an ionic salt, X, and a covalent organic compound, .

Two students suggest methods of separating the mixture as shown.

— Y

shake with
water
X+Y

\/

method 2 _—
shake with

ethanal
xX+Y
L/
Which methods of separation are likely to work? *\

1 2
A o o
B o+ X
| & | e C"b
D X X 0
29 Which method can be used a mixture of salt and water to obtain both parts of the
mixture?
A crystallisation Q
B dstillation
C
D

30 A student put 25.0cm” of dilute hydrochloric acid into a conical flask.

The student added 2.5g of sclid sodium carbonate and measured the change in temperature of
the mixture.

Which apparatus does the student need to use to obtain the most accurate results?

A balance, measunng cylinder, thermometer

B balance, pipette, stopwatch
C balance, pipette, thermometer
D burette, pipette, thermometer




31

32

Experimental Chemistry MCQS

A mixture is separated using the apparatus shown.

mic<ture

funnel
filter paper

What is thie mixtume?

A

B
c
D

Ethamnol is made by fementation.

agueous copper chlornde and copper
aqgueocus copper chlorde and sodium chloride
ethane and methane

ethanol and water

L/

How is ethancl obtained from the fermentation miox

A

B
c
D

chromatograp hy @
crystallisation &
electrolysis 0
fractional distillaticn o

N

L
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33 Two experiments were carried out.
In experiment 1, ammonium carbonate was reacted with dilute hydrochloric acid.
In experiment 2, ammonium carbonate was heated with agueous sodium hydroxide.

In each experiment, the gas evolved was tested with damp blue litmus paper and damp red
litrus paper.

damp blue damp red damp blue damp red
litmus

litmus litmus litmus
paper \N f paper paper h\e}:) f paper

dilute aqueous
hydrochloric acid~__| sodium hydroxide —___ |

|
|
™
]

S
rbonate

- — | ammonium
o — carbonate
L/
experiment 1 riment 2
Which row correctly shows the colour of both the pi itmus paper at the end of each
experiment?
experiment 1 experiment 2 (: 0
A blue blue
B blue red
c red blu
D red

Iy
A
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34 A paper chromalography experiment is carried out to find an R; value for Fe™(ag). The result is
shown.

solvent front

Fe™ §

starting line

To make the spot containing Fe™'(aq) more visible, the paper is sprayed with aqueous sodium
hydroxide so that a precipitate of iron(I11) hydroxide forms.

Under the conditions of the experiment, the Ry of Fe:“[aq} is given by ....1.. colour of
the precipitate is ... 2...... .
Which row correctly completes gaps 1 and 27 Q\é
gap 1 gap 2 ‘
A X red-brown 0
y
X
B = green
v o
c + red-brown
, (3
D & green Q
“ >

Q

{;
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35  When calcium carbonate is added to dilute hydrochlonc acid, carbon dioxide gas is released.

Three sets of apparatus are shown.

cotton wool

CaCOy(s)
+ HClI(aq)

CaCO,(s)
+ HCI{aqg)

CaCO,(s)
+ HClI(aqg)

A 1,2and3 B 1and2onl only D 2and3 only
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36 The diagram shows the result of dropping a purple crystal into water.

water purple
after five hours - sohticn

purple

crystal

Which processes take place in this experiment?

chemical . ] ] .
resction diffusing dissolving
A o o o
B o X o
[ x x o+ 0
D X o o
37  Alcohol and water are completely miscible. This means when mi they form only one
liquid layer.
Which method is used to separate alcohol from water? ‘

A crystallisation

B filtration

C fractional distillation
D

precipitation oa

38 The four pieces of apparatus show 2 used in chemical experimeants.

measuring pipatte thermometer

¥Which statement about the apparatus is comrect?

A The burette measures the vwolume of liguid added in a titration.

B The measurng cylinder measumns the mass of a substance used in an experiment.
C The pipette measures the wolume of gas given off in a reaction.

D The thermometer measures the density of a solution.
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2% Four gas jars each contain one of the gases ammonia, chlorine, hydmogen chloride and oxygen. A
strip of damp blue litmus paper and a strip of damp red litmus paper are placed in each jar.

In which gas jar will both the damp blee litmus paper and the damp red limus paper change

colour?
A B
_l—ammonia _l-chioring
rﬂd-""ﬂ D-"“'“HLIB redf“[lﬂ"*tﬂua
litmus litmus litmius litrmius

C
__}—hydrogen
chiorde
red —2 ﬂ D‘“‘“‘* blue
litrmus litrmus

40 How can a pure sample of barum sulfate & ob from barium carbonate?

Dissolve it in diute hydrochloric acig ilute sulfuric acid, filter and crystallise.

B Dissolve it in diute hyn:lmc:l‘tlnrQ, ; dilute sulfuric acid, fiter and wash.
C Dissolve it in water, addgdi Mric acid, filter and crystallise.
D Dissolve it inw suffuric acid, fiker and wash.

Iy
A

*
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41 ‘Which row comadly identifies the gas?

gas test obsarvation
A Cly damp litmus papsar the litmus papear tums blus
B MH, damp litmus papar the litmus paper tums red
ic 1Oy limewatar no change is obsarved
u] 50 addified aqueous the colour of the solution changes
potEssium manganateVID) from purpls to colournsss

42 A student plans two experiments.

expenment 1 find the concentraion of a solufion of sodium hydroxide by tiration with dilute

hydrochloric acid
expanment2 find the rate of the reaction betwesn pieces of calcium and dilute
hydrochbornic acid by messuring the volume of gas gi inute
A flash is provided. ‘\
Which other apparatus is neadad? O‘
expanment 1 expanment 2

A balance, measuring gas syrings, C
cyfindar, thermometar

B burette, pipette

burette, pipstte

D , pipstte
43 O is a pure sample oe that has a single Ry value of 0.9
In tha o which letier represants 07
. solvent front
- - - = basaline
A B [ ]
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44 Which piece of apparatus is used to measure variable guantities of liquid in a fitration?

A B c D

AN

45 Which method separates a mixture of sugar and glass? 0
A dissolve, filter and evaporate q
B distil and filter ® b
C fractionally distil \
D

use chromatography O

46 The diagram shows the fractional distillation o% ous solution of ethanol.

and water

heat

Which statement explains why ethanol is collected as the distillate?
A Ethanol has a higher boiling point than water.
B Ethanol has a higher melting point than water.
C Ethanol has a lower boiling point than water.
D

Ethanol has a lower melting point than water.
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47 In a titration between an acid (in the burette) and an alkali, you may need to re-use the same
titration flask.

Which is the best procedure for rinsing the flask?

A Rinse with distilled water and then with the alkali.
B Rinse with tap water and then with distilled water.
C Rinse with tap water and then with the acid.

D Rinse with the alkali.

48 A colourless solution is known to contain a sodium salt. 0

Tests were carried out to determine the identity of the anion in the soluf

test
dilute hydrochloric acid no reaction
dilute nitric acid followed by aqueous silvar@ no precipitate
dilute nitric acid followed by aqueous ate no precipitate
Which anion could the solution contain? 0
A carbonate o
B chloride 0
C nitrate Q
D sulfate Q@
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Marking Key
1B 25.A
2.A 26.B
3.B 27.A
4B 28.A
5.C 29.B
6.C 30.C
7.C 31.A
8.A 32.D
9.C 33.C
10.B 34.A
11.C 35.B
12.D 36.D
13.D 37.C
14.B 38.A
15.C 39.B
16.C 40.B
17.B 41D
4
18.D m
19.D 43.C
20.A 44C
21.C 45.A
22C 46.C
23.D 47.B

24.B 48.C




