Math 5 — Trigonometry — Chapter 6 Test Problems —

1. A light bulb is to be placed at the focus of a

parabolic dish as shown in the figure at right. L= =L |
How high above the bottom should the light be ,-’/f \
placed? -!\——-——- 16 i / I
2. Find an equation for the ellipse with foci Ry, i BERE o
b
(£10,0) and vertices (£11,0). \ = 11in

3. Find the vertices, foci, and asymptotes of the hyperbola 144y —36x*> =3600 and sketch a
graph illustrating these features.

: . : 2 :
4. Find an equation for the hyperbola with asymptotes y = igx and vertices at

a. (0, i3)
b. (£3,0)

5. Complete the square to determine whether the equation represents an ellipse, a parabola, or a
hyperbola. If the graph is an ellipse, find the center, foci, eccentricity and endpoints of the
major and minor axes. Ifit is a parabola, find the vertex, focus and directrix. Ifitis a
hyperbola, find the center, foci, vertices and asymptotes.

a. 16x*—96x+9y° =0
b. 36)°—x"-8x-52=0
c. x —8x-32y-240=0

6. If the coordinate axes are rotated through an angle of 60°. Find the new coordinates of the
point (3,5).

7. Use the discriminant to determine whether 2)* + 5xy + 2x” = 4x describes a parabola, ellipse or
hyperbola.

8. Find the angle of rotation of axes to eliminate the xy — term in the following equations. Write
the angle in radians and approximate with 4 significant digits.

a. 11x*=24xy+4y>+15=0
b. 2V3x* —6xp+12y+43x=0
9. Find parametric equations to describe the hyperbola 4(x - 1)2 - 25( y— 4)2 =100
y =1+8sin(2¢)

10. Write the equation for the conic section described by in rectangular form.
x=9+72cos(2t)



Math 5 — Trigonometry — Chapter 6 Test Solutions.

. A light bulb is to be placed at the focus of a parabolic _
dish as shown in the figure at right. How high above P 4

the bottom should the light be placed? A ; \L s
SOLN: If the parabola is opening upwards from a L = /
vertex at (0,0), then it has the form 4py = x°, whence SNt S
44p = 64 and the distance from the focus to the vertex is \ i / T
p=16/11. N B

. Find an equation for the ellipse with foci (£10,0) and vertices (£11,0).
2 2

SOLN: b*=a”—¢* =117 - 10 =21 so the equation is X X

100 21
. Find the vertices, foci, and asymptotes of the Av
hyperbola 144)° —36x”> = 3600 and sketch a

graph illustrating these features.

2 2

SOLN: 1443” —36x> =3600 < 2—— > —1has
25 100

vertices at foci at (0,+5) (0, iS\/g) The

.
-
— L) [= N e ]

&

-20-18-16-14-12-10 -8 & -4 ;&‘D*\“'Z\ 4 6 8101214 1618 20

asymptotes are y = iEx

. Find an equation for the hyperbola with

dodo g dh & daro

2 .
asymptotes y = J_rgx and vertices at

ry
=1

a. (0,+3) So we know the ratio of b/a = 2/3 and 1
that b = 3. Thus a = 9/2 and the equation is
yoo&
9 8l
x* X
b. (%3,0) Here a =3 so b =2 and the equation is simply 5T =1

. Complete the square to determine whether the equation represents an ellipse, a parabola, or a
hyperbola. If the graph is an ellipse, find the center, foci, eccentricity and endpoints of the
major and minor axes. Ifitis a parabola, find the vertex, focus and directrix. Ifitis a
hyperbola, find the center, foci, vertices and asymptotes.

—3) 2
a. 16x° —96x+9y" =0 16(x* —6x+9)+9y’ =144@¥+“1V—6:1 is an ellipse with

center (3,0), endpoints of minor axes at (0,0) and (6,0) and major axes at (3, —4) and (3, 4)
with foci at (3, +7 ) and eccentricity J7/4



_4Y
b. 36y2—x2—8x—52=0©36y2—(x—4)2 :36<:>y2_(x3—6):1 is an ellipse with center

(-4,0), vetices (-4,—1) and (-4,1), foci at (— 4,437 ) and asymptotes y = ié(x -4).

c. x -8x—32y-240=032(y+8)=(x- 4)2 is a parabola with vertex (4, -8), focus at
(4,0), directrix along y =—16.

6. If the coordinate axes are rotated through an angle of 60°. Find the new coordinates of the

point (3,5).
SOLN: u =(cos60" )x+(sin60") y =§+i, v=—(sin60")x+(cos60")y =#+%

7. Use the discriminant to determine whether 2)* + 5xy + 2x” = 4x describes a parabola, ellipse or
hyperbola.
SOLN: B*—4AC =25-16>0 so it’s a hyperbola.

8. Find the angle of rotation of axes to eliminate the xy — term in the following equations. Write
the angle in radians and approximate with 4 significant digits.

a. 11x*=24xy+4y>+15=0

SOLN: ¢ = larctan 24 = —larctan 24 ~ —0.6435
2 11-4 2 7

b, 23x° —6xy+12y+4fx=0

SOLN: ¢ = larc:‘[an( 0.3063

IlJ

9. Find parametric equations to describe the hyperbola 4(x— 1)2 -25(y- 4)2 =100
SOLN: x=1+5sect and y =4+ 4tant

y =1+8sin(2¢)

in rectangular form.
x=9+72cos(2¢t)

10. Write the equation for the conic section described by

2 2
(G-oF (-1
5184 64




