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Math 103: College Algebra and Trigonometry
Quiz 6, 14 November 2008

The following three questions are worth a total of 10 points. The majority of the credit you receive
will be based on the completeness and the clarity of your responses. Show your work, and avoid
saying things that are untrue, ambiguous, or nonsensical.

See the reverse side of this page for a list of possibly useful identities.

1+ s
1. (5 points) Establish the identity Y4 remy 2secw.

1+ sinv COos v

2. (3 points) Find the exact value of tan 15°.

3. (2 points) Solve the equation 2sinf + 3 = 2 on the interval 0 < 6 < 27.

4. Bonus (40 points). Can a little boy in kindergarten compute the reciprocal of the sine of an angle?



Sum and difference formulas

sin(a + ) = sin acos B + cos asin 8
sin(o — ) = sinacos 8 — cos asin 8
cos(a+ ) = cosacos B — sin asin

(@ +5)
cos(aw — ) = cosawcos B + sinasin 5

tan « + tan 3
t = —
an(a + 6) 1 —tanatan

t —t
tan(a — ) = ana — tan (3

" 14 tanatan

Double-angle formulas

sin(26) = 2sin 6 cos 6

cos(26) = cos? § — sin® §
cos(20) =1 — 2sin? @
cos(26) = 2cos® 0 — 1
2tan6
tan(20) = ———
an(26) 1—tan?6

Corollaries of double-angle formulas

sin?d — 1 — cos(26)
2
cos? 0 — 1+ cos(26)
2
1— cos(2
tan? 0 — cos(20)

1+ cos(20)

Half-angle formulas
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cos2 5
a 1 —cosa
tan — = £4/ ———
an2 1+ cosa
o 1 —cosa sin «v
tan — = - =
2 sin o 1+ cosa

Product-to-sum formulas

sinasin 3 = %[cos(a — ) — cos(a+ ﬂ)]
cosacos 3 = % [cos(a — 3) + cos(a + B)]
sinacos 3 = % [sin(a + 0) +sin(a — ﬂ)}

Sum-to-product formulas

sina+sinﬂ:2sina+ﬁcosa_ﬁ
2 2
sina—sinﬂ:2sina_ COSa+B
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cosa+cosﬂ:2cosa;600sa;6
cosa — cos 3 = —ZSinOH_ﬁsina_ﬁ



