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Vocabulary 今日單字

1. reaction   /rɪɪækɪɪn/   n. 

反作用力 (fan3 zuo4 yong4 li4)

2. physics   /ɪfɪzɪks/   n.

物理學 (wu4 li3 xiao2)

3. equal   /ɪikwɪl/   adj.

相等的 (xiang1 deng3 de5)

4. illustrate   /ɪɪlɪstret/   v.i./v.t.

圖解說明(tu2 jie3 shuo1 ming2)

5. airtight   /ɪɪr,taɪt/   adj.

密封的 (mi4 feng1 de5)

6. propel   /prɪɪpɪl/   v.t.

推進 (tui1 jin4)

7. maximize   /ɪmæksɪ,maɪz/   v.t.

最大化 (zui4 da4 hua4)

8. recoil   /rɪɪkɪɪl/   v.i.

彈回 (tan2 hui2)

Newton’s
balloon-powered car
牛頓的氣球動力車

Welcome to Weekend Science! Every Friday we’re going to guide you through 
some cool experiments that you can do at home. It’s a good idea 

for you to keep a record of what you do in a Science Journal. That way you can record what 
you learn, compare results and maybe use them to design new experiments! Remember to 
always ask a grown-up’s permission before trying out an experiment.

歡迎閱讀《週末科學版》！我們每週五都要為你介紹可以在家中進行的有趣科學實驗。你可以在《科學日誌》中記

錄自己做了哪些活動，這樣就可以將所學的記錄下來，比較這些結果，也許還可以利用它們來設計新的實驗！先看

一下《科學日誌》的點子再開始吧。展開實驗之前，記得要獲得大人許可喔！

Did you have fun with today’s experiment? Why don’t you e-mail us and let us know. We’re always happy to hear from our readers! 
喜歡今天的實驗嗎？歡迎來函指教！電子信箱︰bilingual@taipeitimes.com

bilingual@taipeitimes.com

Step 1: Draw a 15cm by 8cm rectan-
gle on the cardboard. Cut it out. Us-
ing the bottom of a cup, draw four 
circles on the other piece of card-
board. Cut them out. 
Step 2: Inflate the balloon a few times 
and stretch it. This will make it easier 
to inflate later in the experiment. 
Step 3: Tape the straw lengthways to 
the rectangular piece of cardboard. 
Attach the balloon to the angled end 
of the straw. Tape the connection 
airtight. 
Step 4: Put a pin through the circles 
and stick them into the base of the 
rectangular piece of cardboard. 
These are the wheels. Make sure they 
are loose so they can roll smoothly. 
Step 5: Take a deep breath and in-
flate the balloon. Squeeze the end of 
the straw shut to prevent air escap-
ing. 
Step 6: Set the car down on a flat 
surface and let the air out of the bal-
loon.

步驟一：在紙板上畫一個長十五公分、

寬八公分的長方形，把它剪下來。用杯

底在另一張紙板上畫四個圓，再把它們

剪下來。

步驟二：把氣球吹放幾次，再拉一拉。

這個步驟可以讓氣球在後面的實驗中更

容易充氣。

步驟三：用膠帶把吸管縱向黏在長方形

硬紙板上，然後再用膠帶把氣球緊密封

黏在吸管彎曲那端。

步驟四：把大頭針穿過圓形紙板，然後

把它們固定在長方形硬紙板底部，這就

是車子的輪子。確認它們沒固定得太

緊，這樣輪子才能平順滾動。

步驟五：大力吸一口氣，然後把氣球吹

脹；捏緊吸管末端，以免氣球裡的空氣

逸出。

步驟六：把車子放在平坦的地方，再放

手讓氣球放氣。

As Newton said, there is an equal 
and opposite reaction. The escap-
ing air is the action; the car moving 
across the floor is the opposite reac-
tion. The car moves because the es-
caping air pushes against air outside 
the balloon, which propels the car 
forward. 

正如同牛頓所言，每個作用力都有一個

大小相等、方向相反的反作用力。逸出

的氣是作用力，而車子在地面上移動是

反作用力。車子之所以會移動，是因為

逸出的空氣推擠掉氣球外的空氣，而這

作用的反作用力驅使車子前進。

If you’ve ever seen a rifle being 
fired, you’ll know that they have a 
tendency to recoil. Recoil is a clas-
sic example of Newton’s third law 
of motion. The explosion of gun-
powder inside the bullet causes the 
bullet to shoot out. The opposite 
reaction is the bullet pushing back-
wards on the rifle. 

如果你曾看人拿來福槍射擊，你就會知

道它們有後座力。後座力是牛頓第三運

動定律的最佳範例，子彈內的火藥爆炸

讓子彈發射出去，子彈的反作用力則把

來福槍向後推動。

Experiment with the design of the 
car to maximize the distance of 
travel. Using last week’s principle of 
the scientific method, you should 
change only one variable at a time. 

What effect do you think the follow-
ing variables will have on the travel-
ing distance? 
The weight of the car.
The size of the wheels.
The size or number of balloons.
The shape of the car.

Add your own variables and study 
their effect on the result. 

實驗哪種車子的設計可以讓車子移動的

距離最遠。利用上週科學方法的原則，

你每次只能改變一個操縱變因。

你覺得下列操縱變因中，何者會影響移

動距離？

車子的重量；

輪子的尺寸；

氣球的尺寸或數量；

車子的形狀。

加入你自己的操縱變因，然後再看看它

們對結果的影響。
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現實生活中的應用

延伸知識

According to Isaac Newton, the 17th century physicist, “every 
action has an equal and opposite reaction.” This statement 
is known as Newton’s third law of motion, and is one of the 
foundations of modern physics. But what exactly does it 
mean?

Consider an everyday event liking sitting down on a chair. 
What forces do you think are at work? Of course there is the 
downward force of your bodyweight on the chair. You might 
even notice the chair creaking under your weight. But there is 
also an equal and opposite force at work — the force of the 
chair pushing you up. These kinds of action-reaction pairs ex-
ist all around you, and today we will conduct an experiment 
to illustrate how they work.  (John PhilliPs, staff writer)

十七世紀物理學家艾薩克．牛頓說過：「每個作用力都有一個大小相

等、方向相反的反作用力」；這句話就是所謂的牛頓第三運動定律，也

是現代物理學的基礎之一。但這句話到底是什麼意思？

就拿日常生活中「坐椅子」這件事來說，你覺得有哪些力量在作用？當

然，你的體重會加諸椅子一個向下的作用力，你可能還會注意到承載你

重量的椅子發出軋軋的聲響，但其實還有另外一股大小相等、方向相反

的力在作用，那就是椅子把你往上推的作用力。這種類型的作用力和反

作用力就存在於生活週遭，今天我們就要來進行一個實驗，讓你了解它

們是如何運作。                       （翻譯：袁星塵）
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scissors
adhesive tape

four pins 
 a drinking straw 

a balloon
two pieces of

cardboard

 What you Will Need
實驗所需

剪刀

膠帶

四根大頭針

一支吸管

一個氣球

兩張硬紙板


