12/8 Exam #4

1. Graph the following function: f(x) =2 cos(gﬂt — )
4

-3t

—4

2. Find the exact value, if possible:

(a) cos(cos™10.6)
cos™!.6 is some angle in the first quadrant because the range of cos™ is [0, ].
Thus cos(cos™!.6) = .6 since the range of cos is [0, 27].

(b) sin™* (sin 37”)

sing = —1;sin" H(~1) = —g since the range of sin™! is [—g, g]
(c) cos(tan™'1)
2
tan~'1 = % since the range of tan™! is (—=, = ). Finally, cos T \/7—
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3. A kite flies at a height of 30 feet when 65 feet of string is out. If the string is in
a straight line, find the angle that it makes with the ground (round to the nearest
degree).

65 feet

30 feet

B 7

30 30
To compute 0, refer to the picture. sinf = 65 — f =sin"! 65 = 27.4864 = 27°.

4. Verify the identities:

1 iné
ﬂ =secH + tan b
1 —CI—OS'H 0 1 sin
sin i
= + =secl + tan
cosf cosf  cosf

cosf 1+siné
=2
(b) 14 sinf + cos sect

cos 6 I+sing (1—sind cos 6 1-+siné
1—1—311[1(9+ cos 6 _(1—sin9)1+sin9+ cos 6
(1 —sinf)cosf 1+sinb
1 —sin?6 cos
(1 —sinf)eestf 1+ sinf
cos? 6 T s 0
1—sinf 1+sinf
cos cos
1 —sinf+1+sinf
cos

2

cos 6
= 2secl
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5. Find the exact value, using either the sum, difference, or half-angle identities:

(a) cos15°
1
cos 15° = cos(45° — 30°) = cos 45 cos 30 + sin 45 sin 30 = \/7_\/7_ + gi
V62
4
(b) cos75°

\F\F fl

cos 75° = cos(45° 4 30°) = cos 45 cos 30 — sin45sin30 = —— — ——

By :
Vi

(c) cos112.5°
First, identify that 112.5° is in the second quadrant. Hence the cosine will be a
negative quantity. Now, apply the half angle formula:

225 1+ cos 225
COS—— = —/ ——F— = —
2 2

2+4/2 2+2

4 2

6. Write an equivalent expression for sin = that does not contain powers of trigonometric
functions greater than 1.

1 —cos?2
sin?x = %; apply this repeatedly.
1 —cos2 1 —cos?2 1

sin*z = sin? zsin?z = ( (;OS x) ( 6205 x) = 1(1—2(:082:5—1-(30822@

9 9 14 cos 2z
Now we must also reduce cos”2x; so apply the formula cos*xr = ——— to get

1 2-2 1 1 54

cos? 2z = + COSZ( x); the solution is thus 1 (1 — 2cos2x + y)
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7. Solve for all z:

(a) 2cos*z + 3sinz =0
Know that cos?z = 1 — sin® z: hence

2(1 — sin®z) + 3sinz =0
2 —2sin’x + 3sinz =0
—2sin*z + 3sinz +2=10
2sin®z — 3sinz — 2 =10
(2sinz + 1)(sinx —2) =0

The solutions to each factor separately:

7
2sinxz + 1 =0 when sinz = =5 xr = —g+27rk,%+27rk for all k € 7Z.
sinz — 2 = 0 can never happen.

(b) cos2x + 3sinz —2 =10
Know that cos 2z = 1 — 2sin? z: hence

1 —2sin*z + 3sinz — 2 =0
—2sin’x + 3sinz — 1 =0
2sin?x — 3sinz+1=0
(2sinz — 1)(sinx — 1) =0

The solutions to each factor separately:

1
2sinx — 1 =0 when sinx:§; x:%+2ﬂk,5§+2wk for all k € Z.

Sinx—leWhensinle;x:g+27rkforallk:€Z.
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8. Solve triangle ABC' if A = 40°, a = 54, and b = 62. Round lengths to the nearest

tenth and angles to the nearest degree.

54 62 62
Apply the law of sines: — = ——;s0sin B = —sin40°
sin40°  sin B 54
Hence sin B = .738015. There are two angles B from 0 to 7 such that sin B = .738015;

the first is 47.5626°, and the second is its supplement 180° — 47.5626° = 132.437°. We
will work separately:

5 ' B . c . a
B = 47.5626° case: so C' = 92.4374°, and thus S 02A3TE — smd0° means that

c= — sin 92.4374° = 83.9331°.
sin 40°
5 . B S c _a B
B ; 132.437° case: so C' = 7.563°, and thus T3 Sindos means that ¢ =
- sin 7.563° = 11.057.
sin 40°

9. Two airplanes leave an airport at the same time on different runways. One flies di-
rectly north at 400 miles per hour. The other flies north-northwest at a 35° to the first
airplane at 350 miles per hour. How far apart are the two planes after two hours?

800

70

35°

Consult the diagram. We will apply the law of cosines: d? = 8002+700%—2(800)(700) cos 35°;
d* = 1130000 — 1120000 cos 35° = 212550
d = +/212550 = 461.031
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Trigonometric Identities

Sum Identities

sin(a + 3) = sina cos 3 + cos asin 8
cos(a + ) = cos acos 5 — sin asin
tan o 4 tan 3
ta +p) =
n(or+ ) 1 —tanatanf

Difference Identities

sin(aw — B) = sinacos § — cos asin
cos(a — ) = cosa cos B + sin asin 3
tan o — tan
tan(a — ) = P
1+ tanatan

Double-Angle Identities

sin(26) = 2sin 6 cos 0
cos(20) = cos? § — sin®

=1—2sin’60
= 2 cos? 92— 1 ;
tan
tan(20) = ———
an(20) 1 —tan?6

Power-Reducing Identities

1— 20
g = Lo
cos2 0 — 1+ (3205 20

Half-Angle Identities

singzj: /1 — cos®
2 2

0 1
cosl -4 4+ cos 6
2 2

0 sin 6 1 —cosb
tan — = = -
2 1+cosf sin 6
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