SLU PreCalculus TEST 3 Sections6.2—-6.5,7.1,7.2 Spring 2007

NAME: Score /100

Please print

SHOW ALL YOURWORK IN A NEAT AND ORGANIZED FASHION
You may use a calculator, but anytime you use the calculator your work must makeit very clear

to mewhat you did to arriveat your answer .
Each questionsisworth 10 points.

1. Find the exact value of sin(105°). A calculator should not be used.
Consider 105° = 60° + 45° and use formula for the sin of asum.
sin(105°) =sin(60° + 45°) = sin(60°)cos(45°) + sin(45°)cos(60°)

(Fa) 7

)= Ssin X — cos X

2

Proof: sin(x - 45°) = sin(x)cos(45°) — sin(45°)cos(x)

L 1) (1 _ [ sin(x) —cos(x)
‘S'”(X)(ﬁj (ﬁ)“s(x)( ) J

3. Find all exact solutions in [0, 2r] for the equation 2cos?(x) — cos(x) = 0. A calculator should not be
used. (Example 1 on page 511)

2c0s*(X) — cos(x) = 0

cos(x)[2cos(x) —1] =0

2. Prove/Verify sin(x — 45° (Example 14 on page 491)

cos(x) =0 OR 2c0s(x) — 1 = O which is equivalent to cos(x) = ;
The solutions of cos(x) =0 in [0, 2x] The solutions of cos(x) = 1 in [0, 27]
are gand 32“ 2
ae Tand 2%
3 3

4. Find ALL solutions of the equation V2'sin(x) -1 =0. A caculator should not be used. (Exer. 12
on page 519)

The equation \/isin(x) —1 =0 isequivaentto sin(x) = \15
The solution of this equation in Quadrant | is % and in Quadrant Il is ?Zt

Because the period of sinis 2, the set of al solutionsis % + 2kn and 3; + 2kr for all integers k

5. Useacdculator to find a solution of 5.0118sin(x) — 3.1105 = 0 in Quadrant 11 (Exer. 18 on page 519)

The equation 5.0118sin(x) — 3.1105 = O is equivaent to sin(x) = géi(l)g

) = 38.36° (0.6696 radians) is a solution in Quadrant |

3.1105
5.0118

The solution in Quadrant 11 is 180° - 38.36° = 141.64° («t - 0.6696 = 2.4720 radians) is the second
Quadrant solution.

Then x = sin"to sin(x) = sin‘l(




6. Solve Triangle 1. (Like Example 1 on page 532)
y=180° - 28° - 46° = 106°

sin(106°) _ sin(28°)

sin(106°) _ sin(46°) an

Then the Law of Sinesyields d

120 b 120

sin(46°)
sin(106°)
sin(28°)
sin(106°)

So that b :(120)( J:89.79

anda:(120)( j=58.6

7. Solve Triangle 2. (Like Matched Problem 1 on page 533)
y=180° - 63 - 15° = 102°

sin(106°) _ sin(46°) an

Then the Law of Sinesyields d
120 b
sin(106°) _ sin(28°)
120 a
Sothat b = (120 SN(#6°) | _ g9 79
sin(106°)
and a = (120) SN(28%) ) _ 556
sin(106°)

8. Solve Triangle 3. (Exercise 28 on page 539)
sin(B)  sin(137.3°)

From the Law of Sineswe obtain = S0 that
19.1 13.9
B =sinlosin(p) = (mjsin(137.3°) =68.7°
13.9

However, 137.3° + 68.7° = 206° > 180°
Therefore thereis no solution.

a

420 in.

Triangle 1

c

Triangle 2

Triangle 3



9. Solve Triangle 4. (Exercise 26 on page 539)
Usethe Law of Sinesto determine a.

sin(a) _ sin(B)

d b Triangle 4
sin(a) _ a sin(B) ) _ (244) sin(27.3°) ) _ 0.8290
a b 135
a = sin"1(0.829) = 56.0° in QI or 124° in Q II
Trianglel: o =56° Trianglell: a=124°
y=180° - 56° - 27.3° = 96.7° y =180°-124° - 27.3° = 28.7°
c = (135)SNG87) _ 55 c= (13532879 _ 144
sin(27.3°) sin(27.3°)

10. Solve Triangle 5 (Example 1 on page 543)
Usethe Law of Cosinesintheform b? = a* + ¢ — 2accos(B) to solve for b.

b = \a% + c? — 2accos(p)

_ J(10.3)2 +(6.45)? — (2)(10.3)(6.45) cos(32.4°)
- 5.96

Usethe Law of Sinesto solvefor the angle opposite the shorter
sin(y) _ sin(p)
Y

side Sowe solvefor y using 5

sin(y) = (c)(smb(f’)j - (6.45)(%} - 0.5799

Then y = sinto sin(y) = sin ' (0.5799) = 35.4°

And finally o = 180° - (B + y) = 180° - (32.4° - 35.4°) = 112.2°
Note

siny _ sin(35.4°)

Triangle 5

sinaa  sin(112.2°)

sinB _ sin(32.4°)

=0.089 = = 0.089 =0.089
C 6.45 a 10.3 b 5.96
validating the Law of Sines.
Noticethat if the Law of Sinesisused to find o before finding y, then we obtain
. sin(B)j (sin(32.4°)j
sin(a) =(@)| —= | =(10.3)| —————* | =0.9260
(a) =( )( b (10.3) T
o = sin 1(0.9260) = 67.8°
From which it follows that y= 79.8°
Now note thefollowing:
siny _ sin(78.8°) _0.153 sina. _ sin(67.8°) _0.089 sinf _ sin(32.4°) _0.089
C 6.45 a 10.3 b 5.96

violating the Law of Sines! Therefore those values for o and y are branded as incorrect.
However, notethat 180° - o = 180° - 67.8° = 112.2° which isthe value of o found in the correct
solution and then of coursey = 35.4°.



