INTERNATIONAL SCIENCE CURRICULUM « K-12 PHYSICAL SCIENCE SERIES STUDENT STUDY WORKSHEET

Student Name: Date: Class / Grade:

CHAPTER |I. MATTER.

LESSON 2: EXPERIMENT 2
DISPLACEMENT OF WATER BY AIR

[l ORIGINAL LESSON TEXT ¢ EXPERIMENT 2 » Video Lab ) u» Click to Read Enabled

Experiment 2. — Substitute a short piece of glass tubing for the lead pencil used
in Experiment 1. To the outer end of this tube, connect a piece of snugly fitting
rubber tubing about 18 inches long. Fill a small wide-mouthed bottle with water
; cover its mouth with a piece of paper ; invert it without allowing any of the
water to run out, and stand it in a shallow pan of water. Remove the paper,
and hold the free end of the rubber fubing under the mouth of the bottle,
taking care not to let any air enter the bottle. Pour water info the funnel of the
other bottle.

¢% INQUIRY QUESTIONS  PART | (FROM ORIGINAL LESSON TEXT)

n What happens in the inverted bottle? Why? 5 pts

@, Observation & Mechanism: Describe what appears inside the inverted bottle and explain where it came from.

a Why does not water stay in the inverted bottle when air goes in? 5 pts

sz Physical Principle: Connect this behavior to the fundamental property of matter.
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Student Name: Date: ______ Total Score: /20

CHAPTER I. MATTER « EXPERIMENT 2 (CONTINUED)
DEDUCTION, COMPARISON & GENERALIZATION

4% INQUIRY QUESTIONS * PART Il (FROM ORIGINAL LESSON TEXT)

n What does this experiment teach about air? 5 pts

1 Scientific Conclusion: What physical properties of gas and fluid pressure are demonstrated?

u Is the same thing true of water? 5 pts

& Comparative Analysis: Does liquid water also occupy space and displace other substances?

s SCIENTIFIC CONCEPT CHECKPOINT « MUTUAL DISPLACEMENT OF MATTER

In Experiment 1, air prevented water from entering a container. In Experiment 2, air forces water out of a container.
Both air and water are genuine states of matter. Both occupy space, possess weight, and exhibit the universal law of
impenetrability: no two bodies of matter can occupy the exact same space at the exact same fime.
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CONFIDENTIAL TEACHER RESOURCE *« SCORING MASTER KEY CHAPTER I: MATTER ¢ EXPERIMENT 2

@ TEACHER ANSWER KEY & DETAILED SCORING RUBRIC TOTAL SCORE: 20 POINTS (4 x 5 PTS)

Tiéu chudn Cham diém & TU khéa Bat budc: Cham diém dua trén su hiéu biét vé su dsi chd ctia chat luu (pneumatic
displacement) va tinh khéng thé xuyén thau cua vat chat. Cdc 1t khda cét 16i bat budc phai cd dugc in d@m mau dé néi bat.

n Q1: What happens in the inverted bottle? Why? 5 pts

[L&i gidi chuan]: As water is poured into the funnel of the first bottle, bubbles of air emerge from the rubber tube into
the inverted bottle and rise to the top. The air collects at the upper closed end and pushes the water level downward,
forcing it out into the shallow pan until the bottle is empty of water and full of air.

[Giai thich Why]: Incoming water occupies the lower part of the first bottle and forces the trapped air out through the
glass tube and rubber hose into the inverted bofttle.

Biéu diém: [2.5 pts: MG ta dung bot khi néi lén va day muc nudc tut xudng | 2.5 pts: Gidi thich ding co ché nudc & binh T dén
dday khéng khi chay qua éng cao su]

n Q2: Why does not water stay in the inverted bottle when air goes in? 5 pts

[L&i gidi chudn]: Water cannot remain inside the inverted bottle because air is genuine matter that occupies space,
and two bodies of matter cannot occupy the very same space simultaneously (the physical law of impenetrability). As
the air enters the upper portion of the bofttle, it exerts downward pressure and physically displaces (drives out) the
water into the pan.

Biéu diém: [2.5 pts: Néu ré quy lugt hai vat thé khéng thé cung chiém mét vi tri khéng gian | 2.5 pts: Gidi thich dp luc khéng khi
chiém ché va dai ché nudc (displacement)]

a Q3: What does this experiment teach about air? 5 pts

[L&i gidi chuan]: This experiment teaches that: 1. Airis genuine matter with definite volume. 2. Air can be transferred
and channeled through tubes to displace liquid water. 3. Air is lighter (less dense) than water, causing it to bubble
upward to the highest point of the inverted vessel.

Biéu diém: [2 pts: Khang dinh Khéng khi la Vat chdt cé thé tich | 2 pts: Chdng minh Khéng khi cé khd ndng ddi ché chdt léng | 1
pt: Néu dugc khéng khi nhe hon nudc nén néi lén trén]

n Q4: Is the same thing true of water? 5 pts

[L&i gidi chuan]: Yes! Exactly the same thing is true of water. Water is also matter that occupies space. Just as air
displaced water in this experiment, incoming water displaced air from the first bottle. Both liquid and gas possess
volumetric integrity and obey the universal principle of mutual displacement and impenetrability.

Biéu diém: [2 pts: Trd I5i khdng dinh YES (BUng hodan todan véi nudc) | 3 pts: Gidi thich tinh déi xding: nudc cing Ia vat chdt, chiém
khéng gian va cOng ddi chd khéng khi nhu & binh 1]

Muc dé Nang luc Thang diém Tiéu chi Pdnh gid Chat lugng Bdi lam Hoc sinh

Nam ving cd ché dsi chd chat luu (displacement): giai thich chuan xdc khi tt binh 1
Xuat sac (Exemplary) 18 - 20 diém chay sang binh 2 chiém ché trén cao, day nudc ra chau, va khang dinh nudc cing la vat
chat cé tinh chat tuong tu.

Mo ta ding hién tugng bot khi néi lén va nudc can dan; tra I8i dugc cdu hoi"ls the same

Datyéu cau (Proficient) 14-17 diem true of water" 1a C6, nhung I8i giai thich ca ché dp suat khi dai chd nudc con sa sai.

Hiéu dugdc cé khdng khi chui vao binh Up, nhung nham 1an hién tugng nudc tut xuéng Ia
10 - 13 diém do nudc tu ngdm hay ro ri ra chau, chua lién két dugc vdi tinh khdng thé xuyén thau cua
vat chat.

Pang phat trién
(Developing)

Tudng bot khi la nudc s6i hodc bot xd phong; tra I6i Khéng hodc bo tréng cdu hoi vé

Can hé trg (Beginni 0-9 dié N e o . JN o
an ho frg (Beginning) fem nudc; can gido vién hudng dan lai thao tac quan sat dong bot khi.
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PEDAGOGICAL ARCHITECTURE ¢ INSTRUCTIONAL DESIGN MASTER GUIDE TEACHER PROFESSIONAL DEVELOPMENT

B; TEACHER LECTURE, EXPERIMENTAL NOTES & SOCRATIC GUIDE GIANG BAI » CHU Y » SOCRATES

it PHAN 1: BAl GIANG SU PHAM & NEN TANG LICH SU KHOA HQC (LECTURE)

<& Phat minh Chau Khi nén (The Pneumatic Trough) 2z Su D&i Ché Tudng Hé (Mutual Fluid Displacement)

Thiét bi trong Thi nghiém 2 chinh I& Chau thu khi nén (Pneumatic Hai bdi hoc tao nén mét cap pham tru khoa hoc hodn hao: Bai 1
Trough) do nhd bdc hoc Stephen Hales phdt minh nam 1727, ching minh Khi can Nuéc (nudc khdng vao duge binh kin), con
sau nay dugc Joseph Priestley va Antoine Lavoisier hoan thién Bdi 2 ching minh Khi dudi Nudc (khi dsi chd nudc ra khadi binh
dé thu thap cdc chat khi v6 hinh (Oxy, Hydro, CO,) bang Up). Ca chat long va chat khi déu binh dang vé mat ban thé: déu
phudng phdp day nudc. Bay 1& méc son dua Héa hoc thodt I& Vat chat chiém ché trong khéng gian.

khoi thuat gia kim.

i, PHAN 2: NHUNG CHU Y K¥ THUAT QUAN TRONG & BAY HIEU LAM PHO BIEN

LN
1. Ky thuat Up ngugc binh khéng lot bot khi: DS nudc day tran mép binh nho, dat miéng gidy phang (hoac tam nhua mong) 1én miéng,
dung long ban tay ép chat réi nhanh tay 1at Up vao khay nudc néng. Chi rit gidy ra khi miéng binh da chim hodn todn dudi mat nudc

frong khay.
2. Chi y Ong cao su 18 inches: Ong ddi khoang 45 cm gilp thao tac udn luén vao ddy binh Up dé dang. Dau 6ng ludn véio miéng binh

Up phai hai chéch Ién trén dé bot khi thodt ra tran tru.
3. Bé gdy Hiéu lam: Hoc sinh tiéu hoc thudng ngd nhan bot khi ndi Ién & "nudc sdi" hodc "khi sui bot tU ddy nudc". Gido vién can cho

hoc sinh truy vét: bot khi sinh ra t dau? (tU éng cao su dan tu binh 1 sang).

@ PHAN 3: BO CAU HOI VAN DAP SOCRATES DAN DAT LGP HOC (SOCRATIC PROMPTS)
1. [Kh&i déng Quan sat]: “Khi co rét nudc vao phéu cua chiéc binh bén trdi, cdc em hdy nhin chdm chd vao chiéc binh Up ngugc
bén phai va ndi xem minh thay gie”
2. [Truy vét Dong di chuyén]: “Nhiing qua bong tron néi lén do 1a giz Ching chui ra tU ddu? Ching cé phai tu nhién sinh ra tU nudc
frong binh khéng?2”
3. [Khdm phd Cd ch& D&i ché]: “Khi khéng khi chiém ché & phan dinh cla binh Up, muc nudc trong binh tut xuéng hay dang Ién?
Lugng nudc bién mat dé da chay di daue”
4. [So sénh B&i xting]: "G Bai 1, nudc cé day dugc khdng khi ra khoi binh déng kin khéng? Tai sao & Bdi 2, khong khi lai day dudc nudc
ra khoi binh Up2”

5. [Ung dung Tau ngam & Lan bién]: “Tau ngdm muén 18n xuéng bién thi phai bam nudc vaio khoang chia khi, codn khi muén néi 1én

mat nudc thi cdc chu thuy tha phailam gi véi khoang nudc do2”

88, TU LIEU THYC HANH « VIDEO THi NGHIEM TRYC QUAN (YOUTUBE)

» Practical Skills: Collection of gases ¢ Displacement of Water Technique
https://www.youtube.com/watch?v=VVimzsCDiYU

{ Huéng dan su pham: Video quay can canh thao tac thu khi ddy nudc thuc té: cdch Up binh day nudc vao khay, luén 8ng dan khi va quan
sat cdce bot khi day dai chd nudc ra ngodi khay.
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