Haberman

MTH 112

Extra Practice for Section II: Chapter 5

These problems involve some identities that you don't need to memorize since they are
listed on the “ldentities and Formulas Reference Sheet” that I'll include with your Final
Exam. You are encouraged to consult the “Identities and Formulas Reference Sheet
(provided here, at the end of this document) while you work on these problems so that you
get familiar with using it.

/85 and 7<a<3Z. Use a double-angle or half-angle

9 2
identity to calculate the exact value of each of the following:

Suppose that sin(a) = -

a. sin(2«a). [Hint: first find cos(«)] Click here to see the solution to 1.a.
b. cos(2a). Click here to see the solution to 1.b.
c. sin (%) Click here to see the solution to 1.c.
d. COS(%). Click here to see the solution to 1.d.

Suppose that cos(¢) = % and 37” < ¢ < 2. Use a double-angle or half-angle identity

to calculate the exact value of each of the following:

a. sin(2¢). [Hint: first find sin(¢)] Click here to see the solution to 2.a.

b. cos(2¢). Click here to see the solution to 2.b.

c. sin (%) . Click here to see the solution to 2.c.

d. cos(%) : Click here to see the solution to 2.d.
1 — cos(2t)

Prove this identity: = tan(t) .

sin(2t)

Click here to see the solution to 3.
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Solution to 1.a.

l.a. sin(2«). [Hint: first find cos(«)]

Since the double-angle identity for sine involves cos(a) let's first find this using the
Pythagorean identity:

sin?(a) + cos?(a) =1

2
— (=85)" 1 cos2(a) =1 (since sin(a) = — Y85
9 9
= cos’(a) =1- 8
= cos’(a) = 52
= cos(a) = — 4 (note that we take the negative square root
9 since cosine is negative in the 3rd quadrant)

Thus,
sin(2a) = 2sin(a) cos(«)
= 2(—@)(—%) (since sin(a) = —@ and cos(a) = -5)
_ 8Y65
81

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS

Solution to 1.b.

1.b. cos(2a).

We could use any one of the three double-angle identities for cosine but we’ll choose
the identity that only involves sine since we are given the sine value in the question. (If
we use given info rather than info that we’ve discovered in 1.a., we avoid the possibility
of using incorrect info if we made mistakes in 1.a.)

cos(2a) =1 - 2sin’(a)

—1- 2.(_@)2 (since sin(a) = —@)

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 1.c.

inla
1.c. sm(z).

The half-angle identity for sine is sin(%) = i,/w, and the “t” in the identity

suggests that we need to determine which sign is correct in this case. Since
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we see that % is in the 2" quadrant so sin (%) > 0, so we need the positive value:

sm % _Cgs(“)
1-(-4
(2 %) since cos(a) = - 44)
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CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS

Solution to 1.d.

1.d. cos(%).

The half-angle identity for cosine is COS(%) = i,/w , and the “+” in the identity

suggests that we need to determine which sign is correct in this case. In l.c., we
determined that % is in quadrant 2; thus, cos(%) < 0 and we need the negative value:

oS % [1 + cos(a)
1 _4
= ——52 " (since cos(a) = - 44)

i
9

= ﬁ

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 2.a.
2.a. sin(2¢). [Hint: first find cos(¢)]

Since the double-angle identity for sine involves cos(g) let's first find this using the
Pythagorean identity:

sin®(¢) + cos?(p) =1

2
= sin’(¢) + (%) =1 (since cos(¢) = £5)
= sin?(g) =1 - 105
N sin(g) = — 51 (note that we take the negative square root
10 since sine is negative in the 4th quadrant)

Thus,
sin(2¢) = 2sin(¢) cos(¢)
- 2( Jﬁ)( 7 ) (since sin(¢@) = —% and cos(¢) = %)

~ 10 J\10

_ 14451
~ 77100

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS

Solution to 2.b.

2.b. cos(2¢).

We could use any one of the three double-angle identities for cosine but we’ll choose
the identity that only involves cosine since we are given the cosine value in the
guestion. (If we use given info rather than info that we’ve discovered in 2.a., we avoid
the possibility of using incorrect info if we made mistakes in 2.a.)

cos(2¢) = 2cos?(¢) — 1

- 2.(%)2 -1 (since cos(¢) = %)

_ .49 _
=2 100 1
_ 98 _ 100
100 100
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100
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CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 2.c.

2.C. sin(%).

The half-angle identity for sine is sin(%) = idﬂ, and the “+” in the identity

suggests that we need to determine which sign is correct in this case. Since

37”<¢<27z
3r _¢_2n
= 225257
n_¢
= Z L,

we see that % is in the 2™ quadrant so sin (%) > 0; thus, we’ll use the positive value:

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS

Solution to 2.d.

2.d. cos(%) .

The half-angle identity for cosine is cos(%) = iw/w? as discussed above we

need to determine which sign is correct for the value that we are computing. In 2.c., we

determined that % is in quadrant 2, so cos(%) < 0, so we'll use the negative value:

i

COS(%) _ _ |1+ cos(g)

1+7
__ 10 - _7
= 5 (since cos(¢) = 74,)
—_ 7 1
102
__fuz_ i1 5 __ 85 _ _J8s
20 25 /5 25 10

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 3.

1 — cos(2t)

3. Prove this identity: -
sin(2t)

= tan(t) .

1-cos(2t) _ 1- (1 B ZSinz(t)) (since cos(2t) =1 — 2sin?(t)
sin(2t) 2sin(t) cos(t) and sin(2t) = 2sin(t) cos(t))
_ 2sin®(t)
~ 2sin(t) cos(t)
_ Zsin® ()
- Z sin(t) cos(t)
_sin(t)
- cos(t)
= tan(t)

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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MTH 112: Identities and Formulas Reference Sheet

This sheet will be provided to students during the Final Exam.

Law of Sines Law of Cosines
sin(A) _ sin(B) _ sin(C) ¢ = a? + b? — 2abcos(C)
a b C
Double Angle Identities Sum and Difference Identities
sin(2A) = 2sin(A)cos(A) sin(A + B) =sin(A)cos(B) + cos(A)sin(B)

sin(A — B) = sin(A) cos(B) — cos(A)sin(B)

2A) =1 - 2sin?(A
cos(2A) sin“(A) cos(A + B) = cos(A)cos(B) — sin(A)sin(B)

zzzig z i;:sc;s::\;q)__s;z(p\) cos(A - B) = ctz:((AA))i:(:zﬁ?B); sin(A)sin(B)
2tan(A) tan(A + B) = - tan(A) an(B)
tan(2A) = m tan(A — B) = tan(A) — tan(B)
1+ tan(A)tan(B)
Half Angle Identities Product-to-Sum Identities

sin(%) = i\/@ sin(A)sin(B) = %[cos(A - B) — cos(A + B)]

cos(A) cos(B) = 1[cos(A - B) + cos(A + B)]

A\ _ 1+ cos(A) 2
cos(§) = £ =5 Sin(A) cos(B) = L[sin(A — B) + sin(A + B)]

tan (A) _ 1 - cos(A)

2 sin(A)
Conic Sections: Ellipses Sum of Sine and Cosine Identity
mpLIcT g _ (X h)? L= k)? A sin(wt) + A, cos(wt) = Asin(wt + ¢)
EQUATION: Y b2 A,
where A= ,/A + A, and tan(¢) = —=, and
paRAMETRIC | X = @COS(t) + h AlA
SYSTEM: y = bsin(t) + k ¢ satisfies cos(¢) = ﬁ and sin(¢) = -
Dot Product Sum-to-Product Identities
V.-W=a,a, +bb, sin(A) + sin(B) = 2sin(A+ B)cos(A; B)
TN . . +B A-
V-W = |V w|cos(6) sin(A) —sin(B) = 2cos( sm( )

w
/—\
\/

Euler's Formula

cos(A) + cos(B) = 2cos(A+ B)co
re" =rcos(0) +rsin(0)-i cos(A) — cos(B) = —23|n( B

)5'”(AzB)

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS




