
Useful Formulae for PHYS-2010-004 Math Quiz

sin θ = y/r = 1/(csc θ) cos θ = x/r = 1/(sec θ)

tan θ = y/x = 1/(cot θ) = (sin θ)/(cos θ) a2 = b2 + c2 − 2bc cos A
1 = cos2 θ + sin2 θ r2 = x2 + y2

(sinA)/(a) = (sin B)/(b) = (sinC)/(c) mx = ny ⇐⇒ x

y
=

n

m
y = mx + b, m = ∆y/∆x a1/m = m

√
a

sin(α + β) = sin α cos β + cos α sin β sin(α − β) = sin α cos β − cos α sin β

(ab)m = ambm,

(
a

b

)m

=
am

bm
= amb−m a−m =

1

am

cos(α + β) = cos α cos β − sin α sinβ cos(α − β) = cos α cos β + sin α sin β

aman = am+n,
am

an
= am−n (am)n = amn, n

√
am = am/n

y = ax ⇐⇒ x = log a y log a(xy) = log a x + log a y

log a

(
x

y

)
= log a x − log a y log a (yn) = n log a y

log a = log10 ≡ log log a = log e ≡ ln
x = log y ⇐⇒ y = 10x x = ln y ⇐⇒ y = ex

tan(α + β) =
tanα + tan β

1 − tan α tan β
tan(α − β) =

tanα − tanβ

1 + tan α

sin 2α = 2 sin α cos α =
2 tan α

1 + tan2 α
cos 2α = cos2 α − sin2 α

cos 2α = 2 cos2 α − 1 cos 2α = 1 − 2 sin2 α

cos 2α =
1 − tan2 α

1 + tan2 α
tan 2α =

2 tan α

1 − tan2 α

In the trigonometric equations above, y ≡ opposite side, x ≡ adjacent side, and
r ≡ hypotenuse of a right-angle triangle and the angle θ is the angle between x

and r. Capital letters A, B, and C are the angles opposite the sides a, b, and c,

respectively, in obtuse triangles.
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Physics 2010-004 Name:

Quiz – 4 September 2009 Student E-number:

You are to do any three of these five questions. If you do more than three, indicate the three you
wish to count towards your quiz score by circling the question number. There is no extra credit,
you will only be graded out of three questions for a total of 15 points.

1. (5 pts) Determine the numeric values of s and t from the following equations,

t = 4s − 5

4t = 2s + 8

show all work!

2. (5 pts) Show that sec2 θ−tan2 θ reduces to unity (i.e., one) by making use of the trigonometric
identity 1 = sin2 θ + cos2 θ .
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3. (5 pts) What is the slope of a straight line that connects the two points (-1, 7) and (6, 14)?
Show all steps!

4. (5 pts) In astronomy, the distance modulus formula is m −M = 5 log d − 5, where m is the
apparent magnitude of a star, M its absolute magnitude, and d its distance in parsecs. The
brightest star in the night sky is Sirius with m = −1.46 and M = 1.41. How far away is it
in parsecs? Show all steps in your solution!

5. (5 pts) A right triangle has a hypotenuse of length 6.2 cm and one side of length 3.2 cm.
How long is the other side? Show all steps in your solution and don’t forget your
units!


