Physics Study Sheet for Math

Algebra Skills
1. Solve an equation for any variable. Solve the following for x.
a) v+w=x%yz ¢) Ly
b x
2 1 1 2 1
b) —=—+— dZ=242
x 3 2 x 3 2

2. Be able to reduce fractions containing powers of ten.

10
10°

107

107 -10* b)

a)

3. Be able to take a multiplicative expression to a power.

0 (2] ! (y_j

Science Skills

4. Convert a number into scientific notation in standard form and vice versa. This includes both large numbers (>
1,000) and small numbers (< 0.01).

a) 12,345

b) 15000000
¢) 1/100

d) 2/10,000

5. Memorize the multipliers for the following: nano, micro, milli, centi, kilo, mega, giga.

a.) 2,000 mockingbirds =2
b.) 1x 10° phones =

6. Unit conversion: Be able to use the factor-label method. A conversion factor is a multiplier that is equal to one.

1 foot
For example, 1 foot = 12 inches, so = ﬁ =1. If we want to convert 113.2 inches to feet, we multiply by
inches
1 foot 113.2% 1 foot 113.2 feet
the conversion factor: 113.2inches - Joo = inetes. . Joo = Jee =9.433 feet
12inches 1 12 ineties 12

a) 13.4 inches to feet



b) 4.31 feet to inches

Geometry and Right-Angle Trigonometry

7. Know sin, cos, tan (memorize SOH CAH TOA) and how to apply them to find the side of a right triangle.

b

8. Know sin’!, cos™!, tan! and how to apply them to find the angle in a right triangle Find the value of 0 in the
triangle above if a=57.3 and ¢ = 100.

Know the Pythagorean theorem, be able to use it to find the third side of a right triangle when the other two sides
are given.

Do not apply any of the three laws stated above to triangles that are not right triangles.

465
9. Understanding Ratios. The ratio or fraction BTy signifies the number of times 23 is contained in 465, or the

number of successive subtractions of 23 from 465. The result of the division tells us how much of the numerator is
associated with one of the denominator.

a) How much will one pound cost if we paid $5.00 for 3 pounds?
b) If the ratio of girls to boys is 5 to 3, how many girls are there if there are 9 boys?

c) If the ratio of length to width is 1.33, what will be the width if the length is 77



Math Skills Worksheet

The following are ordinary physics problems. Place the answer in scientific notation when appropriate and
simplify the units (Scientific notation is used when it takes less time to write than the ordinary number does.

As an example 200 is easier to write than 2.00x102, but 2.00x108 is easier to write than 200,000,000). Do your
best to cancel units, and attempt to show the simplified units in the final answer. You do not need to know
what any of the variables stand for; just do the math and come up with a numerical answer with correct units.
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Often problems on the AP exam are done with variables only. Solve for the variable indicated. Don’t let the
different letters confuse you. Manipulate them algebraically as though they were numbers.
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3. Science uses the KMS system (SI: System Internationale). KMS stands for kilogram, meter, second. These
are the units of choice of physics. The equations in physics depend on unit agreement. So you must convert
to KMS in most problems to arrive at the correct answer.

kilometers (km) to meters (m) minutes (min) to seconds (s) gram (g) to kilogram (kg)
centimeters (cm) to meters (m) hours (hr) to seconds (s) Celsius (°C) to Kelvin (K)
millimeters (mm) to meters (m) days (d) to seconds (s) atmospheres (atm) to Pascals (Pa)
nanometers (nm) to meters (m) years (yr) to seconds (s) liters (L) to cubic meters (m?3)

micrometers (um) to meters (m)
Other conversions will be taught as they become necessary.

What if you don’t know the conversion factors? Colleges want students who can find their own information (so do
employers). Hint: Try a good dictionary and look under “measure” or “measurement”. Or the Internet? Enjoy.

a. 4008¢g = kg h. 25.0 um = m
b. 1.2km = m i. 2.65mm = m
c. 823 nm = m j 8.23m = km
d. 298K = °C k. 54L = m?3
e. 0.77m = cm .  40.0cm = m
f. 88x108m = mm m. 6.23x10"m = nm
g 12atm _ Pa n. 1.5x10"m = km

4, Solve the following geometric problems.
a. Line B touches the circle at a single point. Line A extends through the center of the circle.

i What is line B in reference to the circle?

B

ii. How large is the angle between lines A and B?

b. Whatis angle C?

c. Whatis angle 6 ?

%




e. The radius of a circle is 5.5 cm,
i What is the circumference in meters?

ii. What is its area in square meters?

f.  What is the area under the curve at the right?

5. Using the generic triangle to the right, solve the following. Your
calculator must be in degree mode.

g. 6=55°and ¢ =32 m, solve for aand b.

h. ©6=45°and a=15 m/s, solve for b and c.

i b=17.8 mand 6 = 65°, solve for a and c.

j- a=250 mand b =180 m, solve for 8 and c.

k. a=25cm and ¢ =32 cm, solve for b and 0.

l. b =65 cm and ¢ = 104 cm, solve for a and 0.




