Math 1330 ONLINE

Sample Free Response Questions
Test 2

Solutions

1. There are no holes.

VA: To find the vertical asymptote, set the denoator equal to zero and solve for
X. There’s a vertical asymptote wherr —4.

HA: The degree of the numerator and the degreélkeoflenominator are the same.
The leading coefficient of the numerator is 1; lgwading coefficient of the
denominator is 1. To find the horizontal asymptoteke a fraction of the leading
coefficients. The horizontal asymptote occurs wiyerl.

Xint: To find the x intercept, set the numeratqual to zero and solve for x.
There’s an x intercept whex=1.

Y int: To find the y intercept, comput&(0), which is_Il.

Graph:
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2. Factor completely:f(x)=w. Reduce:f(x)=(x ),x¢—4
2X(x+4) 2X
There’s a hole in the graph wher=-4. To find the y value of the hole, sub -4 into

what's left after you reduce:_—4 =

Continue with f (x) =

(x-4)

4—
2(-4

, XE

)

-4,

_—:=1. The hole occurs at (-4, 1).

VA: There’s a vertical asymptote wh&x = 0,or x=0



HA: There’s a horizontal asymptote m:%

Xint: There’s an x intercept whex—4=0, or x=4
Y int: Try to sub in O for x, but you'll get a zem the denominator. Thereisnoy
intercept.

Graph:

3. Write in standard form:

X°+y?—2x+6y-6=0

X —2X+y’+6y="6

X =2X+1+y*+ 6y + 9= 6+ 1 ¢
(x-2)*+(y+3)° =16

Center is (1, -3); radius is 4.
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Center (0, 0).
Oriented vertically.

Vertices(0,+4) .

a=4,b=3andc=,/big—small ,soc=~16-9=47

Length of major axis is 8. Length of minor axi6is

Foci (O,J_rﬁ) .
Eccentricity :g
Graph:
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Center (3, -2)
Oriented horizontally.
Vertices (8, -2) and (-2, -2).
a=5b=2 andc=./big-small , soc=+/25-4=4/21

Length of major axis is 10. Length of minor axssh

Foci (3i J21 - 2) .

Eccentricity =%1

Graph:



(.4)

5(a) (x-2)* =8y

Parabola opens up.

Vertex is (2, 0).

P=2

Directrix is y =-2.

Focus is (2, 2).

Focal width is 8

Endpoints of focal chord are (6, 2) and (-2, 2)

5(b) y*=-12x

Parabola opens left.

Vertex is (0, 0)

P=-3

Directrix is x=3

Focus is (-3, 0)

Focal width is 12

Endpoints of focal chord are (-3, 6) and (-3, -6)



Graph:
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Oriented horizontally.
Center (1, -1)

a=3,b=2,c=./big+small =/9+ 4=/12
Vertices: (4, -1) and (-2, -1)

Foci: (1J_r «/1_3,— ])

Length of the transverse axis = 6
Length of the conjugate axis = 4

Slopes of asymptotes atq/ yden =%+ \/: =+ _2
xden 3

Equations of asymptotes ager1= 3(x 1)
Graph:
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Oriented vertically.

Center (0, 0)
a=4,b=2c=,/big+small =16+ 4=/ 20= 2!
Vertices: (0,£4)

Foci: (0,22/5)
Length of the transverse axis = 8
Length of the conjugate axis = 4

Slopes of asymptotes aﬁq/yd_en =+ \/: 1_4:
xden 4 2

Equations of asymptotes age= +2x
Graph:
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7. £(X) = x(x=2)*(x+3)?

Xintercepts are 0 (multiplicity 1), 2 (multipligit2) and -3(multiplicity 2)

Y intercept is f (0) = 0(0- 2 ( 0+ 3" = (

Leading term isx x* [x* = x> which has odd degree and a positive leading aieffi.

End behavior is” .
Graph:
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8@ f(x)=+vx-5+2

Basic square root function shifted 5 units righd ap 2. Key point (0, 0) translates to
(5, 2).

Graph:
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Range of the function i[s’z,oo). The function is one-to-one.

8 (b) f(x) =|x+]j—3

Basic absolute value function shifted one unit&&ftl down 3. Key point (0, 0) translates
to (-1, -3).

Graph:

Range of the function iE—S,oo). The function is not one-to-one.



9. The first equation is a vertically oriented hypdebo Center at (0,0) Vertices (O,
4) and (0, -4). Points on the conjugate axis@3nd (3, 0). Draw the box and
sketch.

The second equations is a circle with center at2nd radius 6. Graph it.

Count the number of intersection points. Theredare

X2 + y2 = 9
Cox?-y?=1
Add the two equations together (note: in othebfms, you may need to

multiply one equation or both by constants to petdpposite coefficients that
you need).

10

X2+y2:9
ax*-y*=1

10x* =10
Xt =1
X=%1

Now find the y values.



There are four solutions(l, 2\/_2) ( 1- 2/_3 (— 1,27/_)2 (,— k= é_)
243

11. Draw and label a right triangle. t&nB =?, then the side opposite angle B is

2/3and the side adjacent to angle B is 5.

2/3

—

C
5

Find the length of AB using Pythagorean Theorem.

(Zx/é)z +5 =¢?
12+ 25=¢?
37=¢c?

J37=c



2/3
—

C
5

Now read off the six trig functions of angle A.

sinA:—5 =— 37
J37 37
COSA= 23 2/3B7_ 2/11:
J37 37 37
tanA:i :ig
2J3 6
cscA:@
5
SecA= J37 _J1i1
2J3 6
cotA=2—\/é
5
Read off the six trig functions of angle B.
SinB = 23 _2/3m7_ 2/11:
J37 37 37
cosB :i :_“37
J37 37
tanB:Z—\/é
5
cscB :@ :_‘111
2J3 6
secB = \/3_7

5
cotB=——=
2J3 6



12.(a) sin(300)

Angle is in quadrant 4. Sine is negative in quatida Reference angle is

360°- 300 = 60. Sosin(300)=~- sir( 60):'—f.

-7
(b) tan(TJ

Coterminal angle is_4iT+ 27727777. Angle is in quadrant 4. Tangent is negative in

guadrant 4. Reference angIeZ'H—%T =7—:. So tan(%?j =- tar(l—ﬁ =-1

(c) cos( 120)

Angle is in quadrant 2. Cosine is negative in gaat2. Reference angle is

180°-120 = 60. Socos(120)=~ cos(60 9:_71.

(d) sed 225)
Find cos( 228)first, then find its reciprocal. Angle is in quadt 3. Cosine is
negative in quadrant 3. Reference angl2d5’-180 = 48. So

cos( 228) =- cos(45 ;"—ﬁ. To find seq 228), take the reciprocal V2.
2 2

. (5
(e) sm(?j

Angle is in quadrant 2. Sine is positive in quadia Reference angle is

5m . (5 [T 1
nmT-—=—. Sosin| — |=sin — | ==
6 6 (6) (6) 2



4
)] csc(?j

Find sin(%j first, then find its reciprocal. Angle is in quadt 3. Sine is negative

in quadrant 3. Reference anglef'gsT— nzl—;. sin(%j =- sin(ﬂj =_—\f’. To

3
find csc{4—nj , take the reciprocal csc(d'—ﬂj = _2 = i\/é :
3 3 3 3

(@) cot(-45)
To find cot(-45), start by findingtan(-45). Find a positive coterminal angle.
-45°+ 360 = 315. So findtan(318). Angle is in quadrant 4. Tangent is negative

in quadrant 4. Reference angle8B0° - 318 = 48. tan(318)=- taf 4%5=- .

To find cot(-45%), take the reciprocalcot(-45) = il =-1



