Junior Cycle Science - Second Year

Investigating Communicating

Density Experiment

Learning outcomes in focus

Students should be able to:

NS4 Produce and select data(qualitatively/
quantitatively), critically analyse data to
identify patterns and relationships, and
justify conclusions

PW1 Select and use appropriate measuring
instruments

PW2 Identify and measure/calculate
length, mass, time, temperature, area,
volume, density and speed

Learning intentions
We arelearning:

* how mass and volume affect density and
to apply our knowledge of the relationship
between these two factors to determine
how the floatation of objects could be
improved

* todesign,plan and conduct an
investigation to measure mass and volume

* toselect the appropriate equipment for
measuring the volume of different sized
and shaped solids

* tocalculate the density of both liquids and

Ican:

e SCI1: measure accurately the mass of regular &
irregular solids using an electronic balance

e SC2: measure the volume of a regular shape like a
cuboid using length x width x height

* SC3: measure the volume of the regular/irregular
shaped objects using displacement of water

e SC4: give one advantage & disadvantage of

displacement of water / L x W x H for measuring
volume

Knowledge and understanding

solids
* toproduce data on density and analyse it
* toidentify patternsin relation to floatation
* todraw and justify conclusions on why a
solid floats or sinks in a liquid

Teaching and Learning Context

This task was given to second year student.
Prior learning included opportunities
for designing planning and conducting
investigations, explaining how fairness,
safety and selection of suitable equipment
was considered (NS3), analysing data to
identify patterns and relationships, drawing
and justifying conclusions (NS4), calculating
mass and volume (PW2)

Task

Measure the volume (using L x W x H or
displacement of water, where applicable)
and mass of various solids and liquids and
calculate the corresponding densities. Using
observations, on which objects sank in water
and their equivalent densities, conclude why
objects sink or float. Finally hypothesise
whether objects will sink or float in liquids of
different densities.

Success criteria:

SC5: evaluate and explain whether displacement of
water or Lx W x H is more accurate for
measuring volume of objects

calculate the densities of the liquids and solids
using the correct formula

critically analyse data, make a justified
conclusion as to why objects sink and float
recommend methods of increasing or

decreasing the density of a liquid/ solid

SCé:

SC7:

SCs8:
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Density Experiment

Q1. Looking at the 8 solids provided which do you believe will
sink in water and why?
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Q2. O gureso

Fill in the following table using the equipment provided

one decimal
place. All results
correspond to
actual figures.

Solid/Liquid Mass Volume Volume
, Method 1 Method 2 Inaccuracies in
Magnet < < 9 q [%- & Lq item that losted
SoapBlock | 12% - 1 112 Lo
Butter — ]9 S4:.3 305 - 483 1 4o
OxoCube ~— [ £ 2.6 10
Wooden Block — 447 , l4q-3 | 144
Glass Block 2A4q . % (U2 .9 [y
Lemon o 94 .4 log: q
Lime N, " %o.3 2
Water l40- @ Ly o .
7up 6 3_ <9 '7;@_ )
Oil &9 .S Yo - C)
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Q3.

i)What are the advantages and disadvantages of Method 1
for measuring volume?

The advantages of method L Poc
mea SUt ‘m% 15 the. ACLlf ch hut  She
d\}ggvgntggg§ D - Chat 1 &
al W 16 : cfeckiy
skraight  sides  aad Clat  Gices. 1£5S
3\;\5(:\ m\g\n lcnsi’hmt;a“ew dthcw ﬂs A

ii)What are the advantages and disadvantages of Method 2
for measuring volume?

Method 2 Cope Ne: i

actyrate Dut F lhe Qb}ﬂﬁ_ﬂﬂﬂl.i_tbﬂﬂ_ :
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iii)Which méthod for easurlng volunie do'you ben'ev.. i ] L ‘.?q,m
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mo.Unor\ i

iv)Explain the reason for your choice
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SC4:

Detailed
explanation of
disadvantages,
doesn’t explain
why it’s accurate
(RULER) in
advantages.

SC4:

Thorough and
clear explanation
of the advantages
and disadvantages.
Expands on the
difficulty with
floating objects.

SC5:
Misunderstanding
the meaning

of accuracy.
Reasoning below
emphasises the
most useful rather
than the most
accurate.
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Q4 Can you calculate the density of all the liquids and solids?

Liquid/ solid Density (Mass + Volume)
Butter 0.9 g/m?
Soap L ISS g/m?

Magnet L. 332 o /3
Oxo Cube 0.66 o/m3 )
Wooden Block o 44 gim>

Glass Block 1 221 a/m?®
Lemon 0. 94b 9/m3
Lime Q. A%6gq im?
Water [ q/m3
7up O 2( | 2 g fon?

Oil 09l g/ms 7.

QS5 Look at the densities. Can you make any conclusion as to
why an object sinks or floats in water?

Ao cojedt  Flodts  wiwe 5 denuiby is [ess

thao that of upter he cause tu_is
more, _Ghan bt af water the parlicles

ace.  closec hof)ﬂh_gr_c_h_@n fhe

0 waley,
Q6 Based on your conclusion above, can you predict which
objects will float in the 7up?

‘nartides

L Ehiok the ol the  axg  cube

aed . bl woslse  BlEek Ll Float
hecause, ther density s less — Ghan
Hups  density: |

SCé:

Accurate
representation
of figures but
incorrect units.

SC7:

Justified
conclusion
based on results.
Identified the
pattern between
the objects that
float and their
corresponding
densities being
less than 1g/
cm3 but has

not explained
the connection
between an object
that sinks and
waters density.

SC1:

Apart from taking
oil as an object
this prediction is
perfectly in line
with results. Can
make acceptable
hypothesis

from previous
conclusion.
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Q7 If you were to mix the three liquids together, what do you

expect might happen?

_wate r wonld ba 3t the  bottom,
t up would  Flogt  opn  \he  waler

apd 01l yewld flaxk ah tap of { he

Tue

Q8. i) Is there any way that you could change the density of
water?
(Hint: Why is it easier to float in the sea than in a swimming
pool?)

5@ waler 1S donsier  han wakel

eSS no M) QAR helwe ey parkicles in
» e ae. S\ed by syl 0 gen  waler
ii)Give an explanation for yoD} answer to Q8 (Why will it
change density?)
W ol ch'amge;, dens! t\j bocause tha
M3SS _nCreshes Yhevelare the 4 ensd_tj
in eregses 2\so.

SC7:

Understands that
due to different
densities the
liquids will float on
each other similar
to an object.
Doesn't consider
miscibility of
water, & 7up.

SC8:

Has an extensive
understanding
of the principle
behind changing
the density of an
object. Realises
increasing mass
increases density
but omits how
volume is a
constant.
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Q9.Calculate the density of the play dough and describe the
method you used?

Dlace  the  ploydaugh  an  the

eleckranic balance _to gel the mass
4= [5(6 L 3\' } ?1“ 3D OVQPFM_\M_&_
—waker a0d  dvop  the plag&ough in, the

water wit!h  ovecPlow — nlo 8 _gradualed
) n

lume, - 3 by
A\viding ) bg volume ( RA-b o = ¥emi=F
I- 29 3:.45) -
Q10.
i)Will the play dough float or sink in water and give your
reason?
SC7:
. A Emphasi
Sink __ because  its  depsiku (% that the student
Z) understands th
q reta‘-Q(\ [- h a0 - }. princil:?les E)an wilticﬁ
. e flotation works.
ii)Is there a way to make the play dough float by itself?
SC8:
| — W
Yes| (- No indepeixkric:eni
" ) opinign ch?m
iii)Explain you answer T b Ot

personal opinion
K . supported with
sound rational.

m | 10
—You balP the, mase of HLp_!ay_da_%_h (b
will  Floak bk \do pot think _ thig

a8 by dehg\tg wil  remgain the same.
The best Wy Fa make 16 Flost
19 too change the shape  of ihe

Playdough by doing sc  you  inCredse the
volume = % mafing ~ Fhe density decresse,

hecause  the mITS stays the  Some.

Overall judgement: = Above expectation

E Exceptional @ Above expectations @ In line with expectations B Yet to meet expectations



