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tape_experlments

Sectlon Editor: R. D. Edgc

University of South.Carolina

S . { Columbla, South Caroiina 29208
. A soda-straw thermometer ___~  _  >——-
N . ' : i Y po g ¢ e e e - - e
B e + U et e
& It is difficult for students to understand the concept —— ,
of température without a thermometer. Here is 2 simple ~ TAPE,. AROUND
experiment requiring only sticky tape, a soda straw, and 2 :} TWO OR THREE -
little water, which®demonstrates Charles’ law as. well as - FOLD—//‘E: TIMES
i ngmg the temperature. @
. . Fold the. end of a straw over two' or three times as - A1. . ﬁ} . -
) ‘shown, and fasten it with sticky tape (Fig. 1). ~ _ ,
' Fill the.open end of the straw with about 5 cm of STRAW " _
water (it .may be easier to put the water in first, before : LT .
scaling the.other. end) If -you.place-the. closed end in your---- [SRCI | FU B B P
mouth you can See that the expanding hot air.forces the - T e - .
water out. Remove, the straw, from the mouth, and notice | WATER-
how the air moves the water back up the tube (to its original J7IN LAST.
position) as it .cools. Now squirt cold water from the® - 3;5~CM“W : . :
v drinking fountain over the straw, or place 1t in a cold gy U -
' - drink. The water will move way back. . Fig & ~
The thermometer may "be. used quantxtatwely by I ,
marking the position of the water meniscus (with a pen) on - -
NI - the side away from the open, end, first_at room'tempera-___ [ -« e 168.5CM
. " ture, then for_ the ice cold water,, for your mouth, and for . 5 41 33 OSCM
very .hot (pmferably boiling) water. You can calibrate your- . | - (z
thermometer on the: basis of Charles’ law, which states oA = 273Al ] 373A
“that the volume of air, or length of the air column, is pro- - _
pomonal to. 1ts absolute temperﬂturc (temperaturc in°Cc+ -CLEOSED — I'C‘E"‘WATER' s s
F273): R o ROOM TEMP/ )’ _
Vy T..+273 L, - BODY TEMP -
. Vs T, + 273 L ) BO.IL‘ING WATER
e e T gl g a

where 'V, is the volume and L, the length of the air

o —--—- column- of tempcrature‘Tl C“and—V—nnd-I:‘“the’corre-
" sponding values at T, °C. Figure 2 shows typical measure-
ments. The length of air at room temperature in this

example 71, 18 12.4¢cm, for boumg wateritis 16 cm, and for

joe—water :1 5 o arrd—for uuuy wmymmuw 1 P u IS — -

13.2 cm. ‘ - T .
Temp®A 373 273 0T, _Ta. R —
Lcngth of air’ 16 115 12 41320 SO A

o ——-——This-gives. room“temperature as 291 °A-or-18°% C-*and body—

:1aM by 0° K or. 37 oC—Ysu can mark 2 linear

scale_(from_0_to_100).on.the side.of. the- thermometer. it

you can obtain the fixed points at 0°C and 100 C as
described.

< "1t is difficult ‘to place the wholc length o[ the straw
in the mouth or cup. Unfold a paper clip, and drop it in
the straw'as shown_in_Fig. 3. The paper clip; within ‘the -

Fig 3.

. straw, may then e’ bent to reduce the overall length

. 3

-

......

THE PHYSICS TEACHER

kSt e g IR i L

" JANUARV 1979

e




