1.

Physics 113 - Fall 2006 - workshop module 1
1-d kinematics

Appended to this workshop module, you will find two bread recipes.

a) Which of these recipes would be easier to make? Why do you think so?

b) If you were an inexperienced cook, what might make cooking difficult for you to learn?

c) Suppose you made bread from one of these recipes and it didn’t rise as much as you would like.
d) What might you change in the recipe? What do you need to know in order to modify the recipe?
e) How might making bread be similar to doing physics problems?

2.

(a)
(b)

(c)
(d)
(€)
(f)

The position of your car during a recent road trip on the interstate highway (essentially a straight
line) is described by the position-time graph below, where North is assigned to be positive. You
should begin this problem by redrawing the graph on a whiteboard or blank sheet of paper. Draw
it large!

When is the car’s speed zero?

Determine the car’s approximate average velocity for the intervals

(M from 0 to 6 hrs

(i) from 2 to 4 hrs

(iii) from 4 to 11 hrs

Determine the car's average speed for its entire 11-hour motion.

Sketch the velocity versus time graph corresponding to this motion.

From the graph below, estimate the average acceleration in the interval from 1 to 3 hours.

At what times is the magnitude of the acceleration large. When is it positive? When is it
negative?
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(@)

(b)
(©)
(d)

a)
b)
c)
d)
€)

Smoky the cat is relaxing on the arm of a couch, one meter above the ground, when he is startled
by something and jumps straight up in the air with initial speed 4 m/s. Coming down, he misses
the couch because someone moves it while he is in the air so that Smokey lands on the ground.
You can neglect air resistance in your answers below.

What is Smoky’s acceleration...

M ...just after his paws leave the couch and he is on his way up?
(i) ...at the exact instant when he is at his maximum height?
(iii) ...just before he hits the ground on his way back down?

What is Smoky’s maximum height above the ground during his motion?
What is Smoky’s velocity just before he hits the ground?
How long is Smoky in the air?

You are on the roof of the lecture hall, 50 m above the ground. As your physics professor, who is
1.8 m tall, walks toward the hall at a constant speed of 1.20 m/s. If you wish to drop an egg on
your professor's head (and commit P113 suicide), where should the professor be when you release
the egg? Assume the egg is in free fall (i.e., you can ignore air resistance). (Actual experimentation
is discouraged.)

A cat hears a member of the house staff opening a can of tuna and takes off at a run from its
favorite sleeping spot on the couch. The magnitude of the velocity of the cat is given by Ct*,
where C =2 m/s®. Assuming the cat runs in a straight line, how far does the cat run in two
seconds?

A particle travels in one dimension. The graph below shows the velocity of a particle as a
function of time. In the 12 seconds shown, the particle travels a distance of
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# eup (6 0 02¢180 ml) warer, beiling

W et {3 029 gl 9-grain cereal

1% cups (A 02/230 g) whale-whea
twholemez!) flour

Y cap {2 o280 ) cake (sol-whead!
floor

2 tepspoons baking powrder

1 teaspoon baking soda (bicarbonate
of soda)

1 reaspoon salt

1% cups (12 I o237 el hueeermidl

14 cup (4 02/125 ) bhoney

% cap 13 1L ez/80 ml) vegetshle oil

l1vgp :

Nine-Grain Bread

Minz-grain coreal wsually conlaing crackad rye, barley, rice,
corn, seis, millet, flax, soy ard (nticale. 1) B conrss and
carthy and cften valued for its fiber and nurrients. Lock for it
in health-food stores, and enjoy the crunchy textiere ard dhe
taste of gratw it irmparts to this smple bread.

I 2 emall bowl pour the hoillng water over the cereal
and stit well. Tet stand for 240 mirmtes, then drain oflf
amy remalning waKer,

Meanwhile, preheat an gven to 350°T (1B0%CL CGrease .
end Nour ¢ large (9-mek23-cm) Loaf pan.

I a lsrge bow! stirand toss together the whole-wheat
forar, cake flour, baking pewder, baling soda and zalt.
Ser aside, lr anocher bowl whisk together the buttermill, |
Temey, ail and egg until smuoth, Stirin the cereal. Add
to the combined dry ingredients and stiv just until
blerded .

Spread in the prepared pan. Bake il a thin weaden
skewer inseeted in the center of the loaf comes cut clean,
5560 minuies. Cool in the pan for 10 mitutes. then
1am oul anto a wire ko eool completzly?

Muakes | barge loaf
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HIURD-OUGH RYE RREAD
1 Round or F Long Loaves

The best-favored rye breads call for sourdaughs,
514, W love this recipe which comes [ram Mema
azrier, whio has run. among many orther uccess-
‘ul proiects, a hakery of he cwr She saps: “You
mat chiect to the number of sages In this
proess, but | most say that old-Ume bakars whao
wate praud of their rve bread reaily nuced it
dlong—so there must be » reason® for this
recipe. QN One day vou make 3 sourdaugh, using
% rake of yeast The fallowing day, you make
two sponges, usiag the other ¥i ke of veast
The frit day, prepare the soyurdough. Mix in a2
bowl and wark tagathar Lghily:

1 oup rye flowr

T Cup water

¥ cake comprassad yeant
Corver this somrdough hghty so il will sol dry
out, and keep 1 i1 4 warm place a1 about BS® for
M hays, Then work inka it

% cup waler

1 cup rye Bour
The sourdaugh should ke ready 1o use abter it ha
franted, covered, 4 bours langer,

Sponge |, Mix inlg the above sourdcugh:
1% cugm rpe Raur
3 of 3 twke compecsscd reast
by cup ater
Allew this spange lo rise, coversd with a gamp
coth, a0 85® until & doubles in bulk.

Sponge Il Add to Sponge |
1% oups T fioa r
1% gups all-purpsaye Mour
Hemaining ¥ of % cake conupreased yemmt
1 cup water
Mix unlil smooth. Cover with a damp clath and
ket vise until doubiled in bwlk. Thea add:
1 cup water
1 Rkl espoon sali
1% cups dllpurpose flaur
1 lablespoos carawmay peed
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Mix untl smoodh, Then ler the misayre rest, oow
ed, 2 menotes. Turn the dough sul onte a
Hiowred board and mix and knead inig j1:
175 te 3 cups all- pumose Aour
dependirg on the flour, unlil you hwe 3 rather
iz dough—ane that will not fB:tten or spread.
Divide and shape it into 2 long or 2 reund |Baves,
Mace them on a grested par and allaw to rse,
bst rat dausle in buk. Too much rlsing will re-
it i a flat onad.
Frehear owen o 4257,
Flace a “lat pan eontsining abour enedounh inch
water in the oven. Bake Bae Toaves 50 to 6] min-
UTs. Yol may have 1o replenkn the waler, byt
Femave the pan after 20 minules. As saan as e
bread is done, spread it with:

Matindd bu teer
ar. If vou wish a glazed rg1, spresd with:

lalted water—? teaspoan sk

o 5 cup waler
Cool loaves o0 a sack, awsy fram drafis.



