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University of California, Berkeley
Physics 8A Spring 2007 (Yury Kolomensky)

PRACTICE PROBLEMS FOR MIDTERM I

Maximum score: 100 points

You are given 120 minutes for this exam. You are allowed one8 − 1/4′′ × 11′′ sheet containing any information
you wish on both sides. Show all work, and take particular care to explain what you are doing. Write directly on the
exam, and if you need extra pages, make sure to put a note on thecorresponding sheet. Cross out rather than erase
parts of the problem you wish the grader to ignore. Box or circle final answers.

There are four problems with points assigned as shown. Partial credit will be given for incomplete solutions, so
attempt to do all problems. Some problems will take significantly longer than others, so judge time appropriately. At
the beginning of the exam, please look through all problems and plan how you’ll spend your time.

1. (20 points) Welcome to SFO
The North Terminal of the San Francisco International Airport has two “people-movers” (horizontal transporters
similar to escalators). A man, walking on one of them, reaches the end in 1 minute. If he walks twice as fast, he
could reach the end in 45 seconds. How long would it take him toreach the end of the mover if he were standing
still ?
Answer: 90 sec

2. (35 points) Stuck
A car is stranded in a ditch, but the driver has a length of rope. The driver knows that he is not strong enough to pull
the car out directly. Instead, he ties the rope tightly between the car and a tree that happens to be 50 ft away; he then
pushes transversely on the rope at its midpoint. If the midpoint of the rope is displaced transversely by 3 ft when
he pushes with a force of 500 N (≈1000 lb), what force does this exert on the car? If this were sufficient to begin
to move the car, and the man pushed the rope another 2 ft, how far would the car be shifted, assuming that the rope
does not stretch any further? Does this seem like a practicalmethod of dealing with the situation?
Answer: F ≈ 2kN ; ∆xcar = 0.6 ft.

3. (25 points) Legolas’ bow
The bow Legolas uses inThe Lord of the Rings is an example of a longbow, a common weapon during the period of
the Hundred Year War. A typical Welsh longbow had the length of l = 6 ft (180 cm), was made of yew, and required
an up to 100 lb (450 N) force to draw (those Welsh archers, likeElves, were strong men). The maximum draw
distanced (see picture) was probably about 30 inches (76 cm). Assumingthat the bow obeys Hooke’s law (which is
a reasonable approximation), estimate (to 1 significant digit) the maximum range of Legolas’ 0.1 kg arrows.
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Answer: R ≈ 300 m.

4. (20 points) Climbs of the Tour de France
Mountain l’Alpe d’Huez is the site of one of the most famous mountain climbs on the Tour de France, the annual
professional cycling race. The climb isL = 14 km long at an average gradient of 8% (incline angle of4.6◦). In
2004, Lance Armstrong won the race up l’Alpe d’Huez int = 37 min 36 sec (missing a record set by Italian Marco
Pantani by 1 sec). At race time, Lance and his bike had the massof m = 75 kg.

(a) (15 points) What is the minimum amount of energy Lance spent on the climb? It is instructive to compute it
in Calories (1 Cal = 4.2 kJ).

(b) (5 points) What average power did Lance deliver to the wheels during the climb ? It is instructive to compute
it in Horsepower (1 hp = 746 W).

Answers: (a) 0.8 MJ≈ 200 Cal; (b) 360 W ≈ 0.5 hp.


