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1 Unit Conversions and Significant Figures

1. The most powerful engine available for the classic 1963 Chevrolet Corvette Sting Ray developed 360 horsepower

and had a displacement of 327 cubic inches. Express this displacement in liters (L) by using only the conversions

1 L = 1000 cm3 and 1 in = 2.54 cm.

2. In the year 2000, the Concorde was the fastest airliner used for commercial service. It cruises at 1450 mi/hr

(about twice the speed of sound). What is the cruise speed of the Concorde in km/hr? What is it in m/s?

3. On October 14, 2012, Felix Baumgartner set a world record for the highest sky-dive and became the first human

to break the sound barrier while in free-fall. He jumped from a distance of 38969.3 m and reached 1357.64

km/hr. What are these values in terms of miles?

4. While driving in an exotic foreign land you see a speed limit sign on a highway that reads 180000 furlongs per

fortnight. How many miles per hour is this? (One furlong is 1
8 mile, and a fortnight is 14 days. A furlong

originally referred to the length of a plowed furrow.)

5. The gasoline consumption of a small car is advertised as 15.0 km/L. How many miles per gallon is this? (1

gallon is roughly 3.78541 liters.)

6. A useful and easy-to-remember approximate value for the number of seconds in a year is π × 107. Determine

the percent error in this approximate value. (There are 365.24 days in one year.)
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2 Vector Operations

1. A spelunker is surveying a cave. She follows a passage 180 m straight west, then 210 m in a direction 45◦ east

of south then 90 m at 30◦ west of north. After a fourth unmeasured displacement, she finds herself back where

she started. Determine the magnitude and direction of the fourth displacement.

2. In this problem, you will be required to find the x and y components of a vector. For each vector listed below,

the given numbers are i) the magnitude of the vector, and ii) the angle, measured in the sense from the +x-axis

toward the +y-axis, that is, the angle it makes with the +x-axis.

(a) magnitude 9.30 m, angle 60◦

(b) magnitude 22.0 km, angle 135◦

(c) magnitude 6.35 cm, angle 307◦

3. A disoriented physics professor drives 3.25 km north, then 4.75 km west, then 1.50 km south. Find the

magnitude and direction of the resultant displacement.

4. Vector ~A has components Ax = 1.30 cm, Ay = 2.25 cm; vector ~B has components Bx = 4.10 cm and By = −3.75

cm. Find

(a) the components of the vecotr sum ~A+ ~B.

(b) the magnitude and direction of ~A+ ~B.

(c) the components of the vector difference ~B − ~A.

(d) the magnitude and direction of ~B − ~A.
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