Math 5 — Trigonometry — Chapter 4 Test — Fair Game

1. The angle of elevation to the top of the Diesel Mechanics building from a point 82 feet from the base
is 0.5 radians. Approximate the height the Diesel Mechanics building to the nearest foot.

11.13

2. Find x correct to four significant digits:

60° ] 30°

3. Find the area of the triangle at right:

5=

4. If 0= 2?” find the following. Approximate to four significant digits

if necessary.
a. tan’ (6’)
b. tan (492 )

5. Find the area of the shaded region in the figure if
r=13 and 6=110°.

6. Use the law of sines to find the value of x in the diagram below. Assume that £4BC =13" and
ZACB=1T"

/I//,\
e L

B 13

7. Sketch the triangle with £4 =32, ZC =68 and b = 13.11, then solve the triangle.



10.

1.

12.

13.

14.

15.

To calculate the height of a mountain,
anglesa=11°, f=13°and d =311 ft
are measured. Use the formula

h=d w to calculate the
sin( 8- a)

height.

To find the distance across a lake, a
surveyor has taken the measurements a
=11 mi.,, b= 13 mi. and LC =40".
Find the distance across the lake using
this information. Round to 2 significant
digits.

A toy bicycle with one wheel of diameter 11cm and a bigger wheel with diameter 13cm is rolling
along so that the big wheel is rolling at 10 rotations per minute.

a. What is the angular speed of the little wheel?

b. What is the linear speed of the bicycle?

Suppose we have vectors and v =11i —13

a. Draw and label these vectors together in the x-y plane, assuming each has its initial point at (0,0).
b. Find the angle between these two vectors.

c. Find the length of # and the length of v .

d. Find the lengths of # +v and u —v

Suppose ¥ =11/ =13 . Find a value of b so that the vector i =10i + b/ is orthogonal to v.

What is the central angle subtended by an arc length of 3z in a circle of radius 15? Write the radian
measure of the angle.

Find the arc length in a circle of radius 4 that is subtended by an angle with radian measure 3.

What is the radius of a circle where a sector with central angle of 72° has area = n?
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17.
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Three circles with radii 2cm, 3cm and 10cm are externally C
tangent to one another, as shown in the figure at right.
a. Show that triangle ABC is a right triangle. o 10
b. Approximate to the nearest hundredth of a degree
measures for /B and ZC , interior to triangle ABC. ‘
2
c. Approximate the area of the shaded region between the 2 =
three circles to the nearest hundredth of a square cm.

A bicycle with wheels of radius 0.3 meters is rolling at a linear speed of 114 meters per minute.
a. What is the angular speed of the wheel is rad/min?
b. How many times do the wheels rotate in 10 minutes?

IMercury

The elongation a for Mercury is the
angle formed by the planet, Earth
and Sun, as shown in the diagram at
right. Assume the distance from
Mercury to the sun is 0.387 AU
(38.7% of the distance from Earth to
Sun) and that o = 18°. Since this is
an ASS situation, there are two
triangles which satisfy these
conditions, as shown at right.

Eart!
Find both possible distances from o

Earth to Mercury.

Find the area of the shaded region in the figure at right.

Approximate to the nearest hundredth of a degree, the
interior angles of a triangle with sides 4, 5 and 6.

Suppose an interior angle of a triangle measures 1 rad.
and is nested between sides of lengths 11 and 14.
What is the length of the side opposite that angle?

Suppose we have vectors u = <1,4> and v=2i{ -3

a. Draw and label these vectors together in the x-y
plane, assuming each has its initial point at (0,0).

b. Find the length of u and the length of v .

c. Find the lengths of # +v and u —v

d. Find the angle between these two vectors.

Use the formula u-v = MM cos@



Math 5 — Trigonometry — Chapter 4 Test Fair Game Solutions

1. The angle of elevation to the top of the Diesel Mechanics building from a point 82 feet from the base
is 0.5 radians. Approximate the height the Diesel Mechanics building to the nearest foot.
SOLN: tan(O.S) = 8% =>h~ 0.5463(82) ~ 451t

2. Find x correct to four significant digits.

11.13
L3 11343 ~ 25.70

V3 60°

SOLN: x= !

3. Find the area of the triangle at right:

SOLN: A = 11(13)sin(120°)/2 =

133 6 i

4. If 0= ZTE find the following.

e. tan’(6)=tan’ (2?”] = (\/5)2 =3

2

£ tan(6*)= tan[4g J ~ tan 4.3865 ~ 2.959 o

5. Find the area of the shaded region in the figure if
r=13and 6=110°.

SOLN:

Area of sector — area of triangle =
2 2 2

70 1 g 317 —isin(””j _18597 169 sin(lmj ~162.2-79.4~82.8
2 2 2(18) 2 18 36 2 18

6. Find the value of x in the diagram below. Assume that ZABC =13 and ZACB =11

A
/\
i — L
B 13
in13°  13(0.22495
SOLN: —> 3 oo 3sinl3 13( ) 7,190

= =
sinl3® sinl56° sinl156° (0.40674)



7. Sketch the triangle with /4 =32, Z/C =68 and b =13.11, C

then solve the triangle.
13.11sin32°

SOLN: g=——"=7.054 , Z/b=80" and 131
sin 80°
13.11sin 68°
c=—""""""" ~1234
sin 80° A g B

8. To calculate the height of a mountain,
anglesa=11°, f=13°and d =311 ftare
measured. Use the formula

h=d M to calculate the height. P i
sm(ﬂ—a) - f"f.ﬂ
Ay B
i i in11°sin13°  311(0.19081)(0.22495
SOLN: h—d s‘masmﬂ :3llsm.ll sinl3 N ( )( )z382.5 f
sin (ﬂ — a) sin2° 0.03490

(Not much of a mountain.)

. To find the distance across a lake, a surveyor
has taken the measurements ¢ = 11 mi., b=
13 mi. and ZC =40". Find the distance
across the lake using this information.
Round to 2 significant digits.

c

SOLN: By the law of cosines, the square of the distance is
117 +13” = 2(11)(13) cos (40" ) ~ 290 - 286(0.76604) ~ 70.91 So AB ~8.421

10. A toy bicycle with one wheel of diameter 11cm and a bigger wheel with diameter 13cm is rolling

along so that the big wheel is rolling at 10 rotations per minute. What is the angular speed of the
little wheel?

SOLN: First find the linear speed of the bike: v=wr = -
min

10rotations y

x 6.5cm = 1307 L

rotation min
_ 130zcm/min 2607

Then find the angular velocity of the little wheel: o = Y-
r 5.5cm

11. Suppose we have vectors i =5i +6; and v =117 =13

a. Draw and label these vectors together in the x-y plane, assuming
each has its initial point at (0,0). (SOLN: See diagram at right.)
b. Find the angle between these two vectors.
SOLN: First find the lengths of the vectors:

[(11,-13)| =117 +13* = /290 and |(5,6)| =+/61 so that

oo t[{1L213)-(5.6) ) 1(—_23j~1 o
0 = cos ( \/am ~ COS 133 ~100

c. Find the length of # and the length of v. (SOLN: See above.)
d. |i+v]|=[(16,-7)| =256 +49 =~/305 and

-3~ 557

rad/min ~ 74rad/min




12.

13.

14.

15.

16.

17.

Suppose ¥ =11/ =13/ . Find a value of b so that the vector i =10i +bj is orthogonal to v.

SOLN: v-ﬁ:<11,—13>-<10,b>:110—13b:0<:>b:%

What is the central angle subtended by an arc length of 3z in a
circle of radius 15? Write the radian measure of the angle.

SOLN: Using the formula s = 6, we have 37 =150 = |0 =%

Z_36
5
Find the arc length in a circle of radius 4 that is subtended by an
angle with radian measure 3.
SOLN: Same formula as in #1, but with different givens:

s=rf=4%3=12.

What is the radius of a circle where a sector with central angle of 72° has area = z?
SOLN: Use the formula 4 = ?6/2 with 6 = 722/180 = 2z/5. That is 7 = r*z/5 so |r =~/5].

Three circles with radii 2cm, 3cm and 10cm are externally c
tangent to one another, as shown in the figure at right.
Show that triangle ABC is a right triangle.

SOLN: 5%+ 12° =25+ 144 =169 = 13°.

Approximate to the nearest hundredth of a degree measures
for ZB and ZC, interior to triangle ABC.

SOLN: ZB= arcsin(lZ / 13) ~67.38",
ZC=90°—67.38 =22.62°

Approximate the area of the shaded region between the three
circles to the nearest hundredth of a square cm.

SOLN: The portion in circle A is simply Y its area: 7. The area in circle B is approximately
67.38/360 of 97 =~1.68457x and the part in circle C is approximately 22.62/360 of 100 =
~6.2837 . So the total area is approximately 30 — 8.9687 ~ 1.83 cm”.

A bicycle with wheels of radius 0.3 meters is rolling at a linear speed of 114 meters per minute.

What is the angular speed of the wheel is rad/min?

SOLN: 114m.eters y 27 radians _ 1330 ra.d
min 27 (0.3) meters min




b. How many times do the wheels rotate in 10 minutes?

SOLN: 380 ra‘d y 1revolution 10min — 1900

min 2 radians T

~ 604.8 revolutions in 10 minutes.

18. The elongation a for Mercury is the angle
formed by the planet, Earth and Sun, as shown
in the diagram at right. Assume the distance
from Mercury to the sun is 0.387 AU (38.7%
of the distance from Earth to Sun) and that a
= 18°. Since this is an ASS situation, there
are two triangles which satisfy these

Earth

Mercu

conditions, as shown at right. ey

Find both possible distances from Earth to

Mercury.
SOLN: Law of sines tells us that sin18 =5 M = /M =sin™ sinl8 ~ 53" so the longer

0.387 1 0.387
distance is d ~ 0_'387 sin(180° -53° —18°) = 0_'387 sin(109°) ~1.184 AU and the shorter distance is
sin18° sinl§’
d~ 9'3870 sin(357) ~ 0.718 AU.
sinl8

19. Find the area of the shaded region in the figure at right.
SOLN: Area = sector area — triangle area =
108 s Lusessintog =197 _Bgin7 ~11.67
360 2 2 2

20. Approximate to the nearest hundredth of a degree, the
interior angles of a triangle with sides 4, 5 and 6.
SOLN: By the law of cosines, the angle opposite the

62 _ 52 _ 42

_2 * 4 k 5

longest side is 8 = cos ™ ( ] ~82.82°

By law of sines, the angle opp. 5 = sin™ (%j ~55.77° leaving 41.41° for the small

angle.

21. Suppose an interior angle of a triangle measures 1 rad. and is nested between sides of lengths 11
and 14. What is the length of the side opposite that angle?
SOLN: By the law of cosines this length is

JIP+142 -2(11)(14)cos] = \/121+196—30800s& ~1227
T



22. Suppose we have vectors u= <1,4> and v =2{ -3

a. Draw and label these vectors together in the x-y plane, assuming each
has its initial point at (0,0). SOLN: see diagram at right.
b. Find the length of # and the length of v .

SOLN: [i|=1*+4% =17 and [#]=/2* +(-3)’ =13
c. Find the lengths of # +v and u —v

SOLN: ii + 7] = |(3.1)| =v3” +1* =+/10 and
@ —¥]=|(-17)| = J(=1)° +7* =50 =542

d. Find the angle between these two vectors. Use the formula

- -

6 =cos™ ﬁ =cos”' [ 21;1123 J ~132.27°
ullv :

utv




