Chapter 4

Questioh .54. The correct answer is J. Ot_ie way to find tan 9',_.given_that sin B = -2 and

‘<0< 3; is to ﬁrst flnd cos 9 then find Smg (which is equivalent td tan 8). To find cos 8, use

the facts that cos 8 < 0 in Quadrant III and that sin’® + cos®® = 1 Substituting, you get

3 + cos26 =1,0r & + c0529 =1. After subtractmg , you get cos26 16 After taking ‘the
25 350 YOU & ? 250 4 :

square root of both sides, you get c0328 =t f;— Because cos 8 < 0, cos 0 = —.g. Substituting into %‘;_

gives, you __i, which simplifies to 3.
5

Another way you could do this problem is to construct an angle in Quadrant 1T with sin 9
(Recall that sine is the ratio of oppomte to hypotenuse.) Such an angle is shown below.
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~ By ‘the Pythagorean theorem, the missing side of the right triangle is 4 coordinate units long, and

the directed distance along the side is —4. The figure below shows this.
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From thlS right triangle, knowing that tangent is gg;-;o—iiz, you can get tan 6 = :? S %.
G comes from using % 1 for cos 6 instead of -1, If you chose H you mlght have mlxed up the

deﬁmtxon of sine or tangent in the rlght tr1angle
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Practice ACT Tests

Questlon 55. The correct answer 1s A. To find the system of mequalmes represented by the
shaded reglon of the graph below, .

you could first find the equations of the line through (0,0) and (3,-6) and the line through (3,0)
and (3,-6). Those are y = —2x and x = 3. It is clear from the graph that the inequality that repre-
sents the shaded side of x = 3 is x > 3. For the other line, if you test (3,0), you find it satisfies
y > —2x. Because (3,0) is on the wrong side (the unshaded s;de) of y = —2x, the correct inequality
is y £ -2x. :

The graphs of the incorrect answer choices are shown below.

‘Choice C is the most popular incorrect answer (about as many people choose this as choose the
correct answer). The inequality 51gn is backwards for the line y = -2x.

Choice B differs from the correct answer only in the “or” connector. The graph of B includes
points that satisfy one of the inequalities but not necessarily the other inequality, while the “and”
connector means the graph can only include pomts that satlsfy both inequalities.

Graphof B ° Graphof C : Graphof D Graph of E

o
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Chapter 4 |

Question 56. The correct answer is K. To find f{x + b) when f(x) -2, you would sub-
stltute {x -+ h) for x 1n flx) 2 2. The result is (x + b)* - 2. Multiplymg out (x + h) yields
x* + xh + xb + B2, or x* + th + bl Then add -2 to the resuit

If you chose G, you interpreted f (x + b) as fix) + b. If you chose H, you replaced (x + lo) W1th
x? + b2 If you chose J, you found (x + h)%.

Question 57. The correct answer is A. It might be surprising to see that the gréph of this
complicated function looks almost like a line. The equation y = 2x2+x can be written as
y = ’“(2++1 This is equivalent to y = 2% + 1 except when x = 0. When x = 0 the original equation

is undefined. So the correct graph is y'= 2x + 1 with a _point removed where x = 0.

If you noticed that the fanction was utidefined when = 0, you may have thought the open dot

~ belonged at (0,0). That leaves B as the only answer choice that also goes through (1,3).

Choice C is the ohly one that involves (0,2), and you may h‘ave‘gotten this by substitutingvx =0

togety = 2f)+o0 )+0 and decided all the zeros could be dropped to yleld y=2.

2(x )+3&
T X

If you chose D, you may have “cancelled” %’ as y = to get y =.2x* + 1. You could have

eliminated this answer by testing ( 1,3) in the original equation, but testing (1,3) would not have.
beenenough e SR : :

i

Choice E can come from * ‘cancelling” x’s as y = zx\; 5 to get y = 2x2. You could have eliminated

this answer by testing (1,2} in the original equation.
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Questlon 58. The correct answer is F. To find the coordinates of vertex A after it is reflect-

ed across the x-axis, notice that a reflection dcross the x-axis does not change the x-coordinate but
~ does change the sign of the y-coordinate. You might sketch or 1mag1ne a f1gure hke the one below.
" Thus, the reflection of A{c,d) across the x-axis is Al(e~d). :

YA
dt y
C
K a3
C/
AI

G gives A reflected across the y-axis. H gives A reflected across {0, 0) ] gives A reflected over the
line y = x and is the most popular answer.

Question 59. The correct answer is A. To obtain an expression for y in terms of x when
x=2t-9andy=15-1¢ youcan flrst solve X = Zt — 9 for ¢t by adding 9 to both sides to get x +

9 = 2t. Then, divide both sides by 2 to get 5 = t. Substitute that expression for ¢t into y = 5 —

x+9

ttogety=35- . To mmphfy:,the right slde,v rewrite 5 as % and then combine the 2 fractions

together to get y = %ﬂl. You can then distribute and combine like terms to get y = I—Tx

If ybu chose B, you probably got y = l‘-—(’ﬂl and simplified it to y = 1=x If you chose C, you

may have substituted 2x ~ 9 for tiny =5 - ¢, whlch results iny=>5-(2x-29). After distributing,
this would be y = 5 - 2x + 9, or y 14 - 2x.
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Chapter 4

@ueshen 60. The cenrect answex is K. To fmd sin I using sin(c B)

(sin a)(cos B) — (cos ot)(sin- B) given that 1—2=%-%, you can first substitu{e for o and z for

B and get sing =sin (4 - %)= (sin %)(cos %) - (cos %)(sin%). Using the table of Vaiues to substltute

in that equation, you get s sin 5 (%}[{)7(5)(_42):%%_ _\/5;\@_ »

H comes from caleulating {i)(%)-(%)(%) which is (sin‘%)(cos%) - (sfn #)(cos%). If you chose J,

you probably just used sin 7 ~sinf.

60. What is sin & 1,) g1ven that 1—“2 = % ~ % and that S .D@ Y@UE HGURE&G HERE
sin(et ~ B) = (sin a){cos B) — (cos c)(sin P) ?

(Note: You may use the following table of values.)

Q | sin® | cos®@ o
3 2 732 3 - : _
o V2| V2
4 T2 2
|- N3 1
3 2 2
1
F. 7.
) ,
G 5
V3-2
H —7 .
J V3i-V2
2
x M6-V2

=11

END OF TEST 2
STOP! DO NOT TURN THE PAGE UNTEL TOLD TO DO s0.
DO NOT RETURN T0 THE PREVEOUS TEST.




NANANDNNDNNNNA

0. What i sm"l'z given that % = T - & and thar 'Do YOUR FIGURING HERE.
sin(et — B) = (sin o)(cos B) — (cos a))(sin B) ?

(Note: You may use the following table of values.)

3} sin 6 ¢cos 6
x| 1 | V3 |
6 2 2

n V2o V2

4 | 72 2

n |-V3 1

3 2 2

@

ﬁh ol
w

i

N

T :
. V3-Va

e

K Y6-V2 ’

END OF TEST 2
STOP! DO NOT TURN THE PAGE UNTIL TOLD TO DO SO.

DO NOT RETURN TO THE PREVIOUS TEST.
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Chapter 4

Question - 60. The correct answer is K. To fmd sin 1%’uéi;rig sinfa — PB) =

(sin o)(cos B) — (cos a)(sin-B) given that 1—2=§—%, you can first substltute for o and z for

B and get sin& = s’in (2 —_%) = (sin ’;)(cos )= (cos%)(sin%). Using the table of Vaiues to substltute
in that equation, you get s sin. &= (%)(lg) *{j)(”‘j‘J =~ T; MRoNE, |
H comes from caiculatlng (i)(%)-({%){%) which is (sinl%)(cos%) — (s{n 2)(cosZ). If you chose J,
you probably just used sm; -sinf o
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