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Which substance is necessary for burning to take place?
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A science class had been assigned to find the density of a can that holds soda.
Four groups were formed to do the task. Each group was given a can of soda.

After each group had completed its work, they presented their results, as shown
in the table below.
Group A Group B Group C Group D
Density (g/mL) 1.04 0.04 2.77 1.05
The class was surprised that the results for the densities of the can were so
different.

They looked at the methods each group had used to find the mass and the
volume of the soda can.

Table 1 shows how each group found the mass of the soda can.

Table 1: Mass
Group Method Mass (g)

We used a balance to find the mass of the can of oo =
A o 389.30
soda.

We opened the can and emptied it. We used a

W
AJ
g

B : 2
balance to fiind the mass of the soda can.
We opened the can and emptied it. We used a T
C = = 13.85
balance to find the mass of the soda can.
: We used a balance to find the mass of the can of s
D 389.30

soda.

A. Explain why groups A and D and groups B and C found different results for

the mass.
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Note:

A ala ) AL sl gl Jala—6

The comparison can be of two types: Specific or general.

i) Specific comparison: Groups A and D measured the mass of the can and soda while Groups
B and C measured the mass of the can.

ii) General comparison: Some groups did not empty the can before measuring the mass (while
other groups did).

Code | Response | Item: S042232A

Correct Response

10 | Makes a specific OR a general comparison as indicated in the note above.
Examples:
A and D mass contained soda mass but B and C mass contained no soda so the mass is different.
Groups A and D found the mass of the whole soda can while Groups B and C found the mass of
the can only.
Groups A and D did not empty the cans first while Groups B and C did.
Groups A and D did not empty the can. Therefore they have results that differ from B and C.
Groups A and D found the mass of the can and soda.
Two groups did not empty the soda out while the other two groups did.
‘ Incorrect Response
79 | Incorrect (including crossed out, erased, stray marks, illegible, or off task)
Examples:
Groups A and D did not open the can.
‘ Nonresponse
99 | Blank

o) Cilaglan =7

See
scoring ) Reasoning | Chemistry
guide (OY i) (s 1e)
(Jalall L)

S042232A
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B. Table 2 shows how each group found the volume of the soda can.

Table 2: Volume

Group Method Volume (mL)

We filled the beaker to the 1400 mL mark. We put
A theunopened can into the beaker. The can sank. 376.00

Then the water level was 1776 mL.

We filled the beaker to the 1400 mL mark. We put

the emptied can straight down into the beaker with
B theopen side down. We kept the can underwater by 376.00
holding it down with a pencil.

Then the water level was 1776 mL.

We filled the beaker to the 1600 mL mark. We put
the emptied can into the beaker open side up. We
held it under the water and saw bubbles come out of
C the can. 5.00

When no more bubbles came out of the can, it sank
to the bottom and the water level was 1605 mL.

We opened the can and used the graduated cylinder

to measure the volume of soda in the can. 371.00

Groups B and C tried to measure the volume of the can without soda.

Explain why their results are different.
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Code ‘ Response ‘ Item: $042232B
l Correct Response
10 | Explains that either
i) the measurement of Group B included the volume of air whereas the measurement of
group C did not include the volume of air OR
ii) Group B measured the volume of the metal and air while Group C measured the volume of
the metal only.
Examples:
Group B measured the volume of the can filled with air. The result included the volume of air.
Group C measured the volume of the can. The result did not include the volume of the air.
Group B placed the emptied can straight into the water so air was trapped inside the can. But
Group C allowed the air bubbles to escape thus getting the volume of the metal the can was made
of but not the volume of air.
| Incorrect Response
79 | Incorrect (including crossed out, erased, stray marks, illegible, or off task)
Examples:
Group C - water entered the can. Group B - water didn’t enter the can, so the volume was bigger.
Nonresponse
99 | Blank

Jonad) cilaglaa —7

LAY i : . 33l o)

See scoring 3 Reasoning | Chemistry | S042232B
Jlm\) guide (Y ) (¢ e
(S

242



Jisad) ciliilas) -8

Jpead) il o (gulas —9

Pl Gild) Jsaall e iy -

Jlsad) Je mmia S5 LY e dAlall e %5.5 (Sa -
:gsiaall A Jlsd) gosasa —10

dadle claldy) —11

G ) B ey iy (S o) Sa Gl Jsadl 2 DA e aledl giie
paed OOl dsas (S S lsedl 43 Taipall g g sal) 258 Ll vie eV 3 sl
tsl Lo clalinpy) @l ey ABiLeall ALY e agibla) ge S Uaal)

e lally 3alall A0S 1 ABlally Aollall s ZAESY o geda pruiagh (o I Llac ZESY (jpa]
sall) A8LS (ot Cgllaall mlia) pe ele 4 ol aladinly lgana Gt 8 Lealazin
el g g suadll

dgaliia A —12

243



$042232C aulil) Jfadl-1
ALY Qs Jlgaad) a -2
A pd) 3L Jisadi-3

e pama 8] d858] ¢ amall g d RSl =T ‘_‘__" sid Jgamll il »

2 a = ] A ganall

TALY. AR gY-] VA TALY. (') Azt
TYY e [T LIk T T, . (Alds) amal)
V08 Y.Y Voo £ | [ ialidalal ) ABSSH

Day Conien ) (e d) TLE G E 8 ) S e pana 4 ddafall GokD ke lalde)

| ie = o) (i)
cissed @

clesed ©

ALY Gl
J) e e sena JS) AESY im0 sl ki ALK ol 205 oy 2000 Al
. &L!\.G}AA.A 4

-

K] d - i AS gaaall
(o) AL

(o
(pa/p2) 48ES)

Cae Usiias) de sane A L A8ESH s de sane S gilentind Al diplal) e falaic)
flal) 4a g simall (aall ZEST Jen

(1) e sanall

(@) deganall-c

() desd-

(2) desanaddl o

244



Asalay) A3l Jfaudi-4

. The table below shows the mass, volume, and density results for each group.

Group A B C D
Mass (g} 389,50 13.85 1385 389,30
Volume (mL) 376.00 376.00 5.00 37100
Diensity (g/mL) 1.04 0,04 277 1.05

Based on the methods used, which group found the density of the metal from

which the can was made?

:Ej Group A
“F!.“ Group B
© GroupC
(o) GroupD

s Jld) Claglaa =5
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Sugar is made L of mai 1y molecules. When sugar is dissolved in water, what
happens to these molecules?

5 © e

f
.

i
g/

They no longer exist.
They exist in solution.

They evaporate.

They combine with water to form new elements.
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