Matter Review

Science vs. Technology:

1. Read the following passage. Identify whether you think it is more science or
technology. Defend your opinion with what we learned about the 2 in class.

Listen, Humpty Dumpty, I hate to break it to you, but while there are certain medical situations where
a bandage is good enough to stick you back together again, this is not one of them. Sometimes, even the
best intentions (and combined efforts of the reigning monarch’s horses and men) aren’t enough. Please,
go consult with the slug mucus experts immediately.

That's right: slug mucus. When the Dusky Arion slug is threatened, it secretes a mucus that makes it next
to impossible for anything to peel the gastropod from its perch. That's bad news for hungry predators,
but for biomedical researchers it presented an irresistible opportunity.

In a study published Thursday in Science, researchers showed how a new tough adhesive inspired by
slug slime could work even in the most slippery, blood-soaked situations.

The slug mucus works because it has positively charged particles that help bind it to whatever surface
the slug happens to be crawling on. So researchers created a gel made primarily of water—a
hydrogel—with similar properties. The resulting adhesive sticks to a surface in three ways. First,
through the positively charged particles that stick to a surface like a sock sticks to your shirt fresh out of
the dryer. It also forms weak bonds with the atoms on the desired surface, and slimes its way into every
nook and cranny, becoming physically entwined with the stuff it's stuck to.

Combined with a super stretchy matrix, the result is a flexible, strong adhesive that sticks even to wet
surfaces—like a heart undergoing surgery. The authors tested the gel on a pig’s heart and on rats. Not
only did the adhesive hold as well or better than anything already on the market, but it also turned out
to be non-toxic, an advantage that some alternatives couldn’t match.

“It’s a long standing challenge in the materials and biomedical fields,” says Jianyu Li, a co-author of the
paper. "How we can form a strong and effective adhesion on biological surfaces? Especially considering
that in the human body you have blood and other bodily fluids, and forming adhesions on those surfaces
turns out to be very challenging.” '

They're not the first researchers to turn to animals for sticky inspiration. Mussels have helped make
similar glues, including some that work underwater. Another team combined the abilities of geckos and

mussels to make a better bandage. There's even a bone-setting glue inspired by an underwater worm in
the works.

In its current stretchy form, Li says that the adhesive is well suited for working on dynamic organs like
the heart and lungs, which are constantly in motion throughout the day. Because the adhesive can
stretch without losing strength, it could be used to patch holes in the organs, keeping blood or air safely
in its place. Or it could be used to attach a device like a pacemaker while still accommodating the
movement of the heart. '

This has only been demonstrated on animals so far, and it’s not likely to be used in humans for quite
some time. But Li and colleagues are already working on developing other uses for the incredibly sticky
adhesion. With more research, Li believes the adhesive could be used as a drug delivery method,
releasing drugs at a controlled rate in a particular place within the body.

It’s a sticky situation, but an exciting one. And we have only the slugs to thank.
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2. Read the following passage. Identify whether you think it is more science or
technology. Defend your opinion with what we learned about the 2 in class.

Yes, the bird that calls loudly at your window an hour before your alarm goes off is annoying, but how
does it learn to sing like that? More specifically, how does it learn to sing that particular song when.
surrounded by a chorus of other birdy voices? For years, scientists have wondered if birds are born
knowing their distinctive calls or if they learn the behavior over time (practicing, practicing, practicing,
until they get to an avian Carnegie Hall).

It looks like it may be the former. In a study published Monday in Nature Ecology and Evolution,
ecologists found that even if other species of birds raised young nestlings, the nestlings would still
respond more strongly to the songs of their own species. Each songbird’s vocal taste was determined—
at least in part—Dby genetics.

Some animal behaviors can be learned, as the internet will gladly remind us, with cats acting like
bunnies ducklings acting like kittens and ducks acting like dogs. But in some cases, nature beats nurture.

For this study, the researchers examined the pied flycatcher and collared flycatcher, two birds that live
on the same island in the Baltic sea. They knew that nestlings in each species would start to visibly
respond to their species' songs as early as 10 days after they hatched. The ecologists wanted to see if
swapping out eggs in the nest (and having the other flycatcher species raise them) would affect the
birds’ responses to song. In other words, could the baby birds be tricked into learning a totally new
birdsong if that's all they heard after hatching?

But the birds weren't fooled by the old switcheroo. Collared flycatcher nestlings responded more
strongly to recordings of collared flycatcher adults, opening their little beaks and looking around



intently for the source of the noise—and basically ignoring the pied flycatcher songs. The pied flycatcher
nestlings raised by collared flycatchers behaved in a similar way.

Then, the ecologists took the study a step further. They created hybrids of the two species. and found that
the resulting hybrid nestlings responded much better to pied flycatcher songs. That suggests to them
that there was a genetic component to the song preference.

“Song differences across species are vital for birds to choose appropriate mates and negotiate complex
social interactions. A genetic basis for song discrimination in early life may help explain how song

differences are maintained in a noisy, diverse world," study co-author David Wheatcroft said in a
statement.

And the world is getting noisier. In addition to rival birdsongs, birds also have to contend with—and
adapt their songs to—human noises like traffic.
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Properties of Matter:

1. ldentify each of the properties below as physical intensive (PI), physical
extensive (PE), or chemical (C).

Colour: ¥ X

Colour Intensity: PE

Odor: PX

Taste:_C [ PXI

Volume: PE

Elasticity: PT

Reaction with Acid: _(C
Phase or State (solid, liquid, or gas) : PT
Luster (shinyness) : L
Flammability: _C

Melting Point: _P T
Explosive: _C

Toxic: __C

Mass:_€ €

Temperature: _? T
Hardness: _PX

Tarnishes in air: __C
Flexibility: ¥ T

Electrical Conductivity: PE
Solubility (ability to dissolve in water): ? X
Shape: P XL

Viscosity: _ P ¥

Ductility: _P ¥

Malleability: _© F

Changes of Matter:

1. Identify each of the changes below as physical (P) or chemical (C).

Aluminum foil is cut in half: P

Rust forms onacar: _C

Food scraps turn into compost: _ &
Hydrogen peroxide bubbles ina cut: _C
Amatch is lit: _C~

The production of yoghurt from milk: _ &
Grinding chalk into dust: __

Dissolving sugar in coffee: f

A puddle of water evaporates: f

Burning your toast:




Fruit Ripening: _C
Chopping a log in half:
Tearing Paper:
Bleaching a stain: _C P
Sanding a piece of wood: _\
Breaking glass:

Classification of Matter:

Identify each example of matter as Pure Substance Element (E), Pure Substance

Compound/Molecule (C), Mixture Homogenous (Ho), or Mixture Heterogeneous
(He).

Sand: _He
Pure Air: _He
Salad Dressing:
Kool Aid: He
Raison Bran: _He _

Carbon Dioxide: _C

Gold: _&

Chocolate Milk: _H_o___

Sushi: _He

Titanium: __ &

Carbon: __E

Glucose: _C

Concrete: e

Limestone (CaC0s): _C

Brass (copper mixed with zinc) : Ho
Taco Chips: _‘He

Orange Juice with Pulp l—\e

Benzene (CsHe) :
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Identify whether each is a solid (s), liquid (!), or gas (g) AND whether it represents an element
(e), compound/molecule (c), homogenous mixture (Ho), or heterogenous mixture (He).
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Heating and Cooling Curves:

Cooling curve
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1/ Refer to the curve above
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2/ Label the diagram above with KE and PE to show where Kinetic Energy and
Potential Energy are changing.



What is the melting point of the substance? O "C-

What is the vaporization point of the substance? _ L0 O OC,

What is the solidification point of the substance? ;_O_f_C/

What is the condensation point of the substance? __ {00 C

What regions of the curve show where Kinetic Energy is changing? _ 3 £ g
What regions of the curve show where Potential Energy is changing? LAE_L'}

What region shows where the gas is being warmed? 5

What region shows where the solid is being heated? __!
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Cooli ng Curve
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A container of gas has béeﬁarl‘;ged in a freezer, and a scientist measures the
temperature every 10 minutes.

1. Label the graph with the correct scientific processes.

2. Describe what is happening at each stage.
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5/ Explain why temperature does not change during a phase change.
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Terms: Define each word/phrase and give an example where appropriate
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Element: & /PU(:",SUDS':\'&/\CQ comg GS@A 0‘¢ oNe- ‘t‘j’?‘gc}éc}om
Ex: /Pa_naciu,um X .

Compound/Molecule: o pure su\pS‘\'ance wl’H’l A or mare '\_'TF‘:S' <s7C.v

homs bade bonded Yegether.  Ex: CH3GH (methanel)

Mixture: . .
& c¢ vmace pure  substonces phjsuca\)j /mec\rmmcguj
Compined Ex: solt weter

Homogenous Mixture:
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Condensation:
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Vaporlzatlon
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‘Boiling Point:
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Freezing Point:
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