{58  Part VI

REFERENCE DATA

SoLip VOLUME OTHER
Right circular cone V= %ﬂrzh L=cl V = volume L =lateral area
r =radius ¢ = circumference of base
h =height [ = slant height
Sphere V= ;m3 S=4n’ V= volume
r = radius
S = surface area
Pyramid v=Lgn V= volume
3 B = area of base
h = height
PRACTICETEST 1

MATH LEVEL IIC

50 Questions * Time—60 Minutes

1. The number of roots of the equation 9+~/x-3 =x, is
@ o
®B) 1
©) 2
) 3
() o o
2. The operation 1 is defined as a [ b = a® — b*. What is the approximate value of (%J 0(3)22
(A) 236
(B) 1.93
©) 47
(D) -75
(E) -1.04
3. If fix) = 3x*> — 5x — 4 then f(-2x) is equal to
@A) 2f-x)
B) )
©) 4

D) —4fx)
(E) none of these
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Mathematics Tests 259

4. If P=Ke™, then x equals
log K
tlogelog P
P
Ke'
Pe'
K

log K —log P
(D) tloge

(E) none of these

(A)

(B)
©)

5. The vertices of a triangle are the intersections of the lines whose equations are y = 0, x = 3y, and
3x +y=7. This triangle is
(A) isosceles
(B) equilateral
(C) right
(D) acute
(E) obtuse
6. The area bounded by the closed curve whose equation is x> — 6x +* + 8y =0 is
A) 121
(B) 251
(C) 36m
(D) 48n
(E) cannot be determined

7. The ratio of the diagonal of a cube to the diagonal of a face of the cube is
A) 2:43
B) 3:46
(©) 3:42
D) J3:1
(E) \/E 3

8. A regular octagon is inscribed in a circle of radius 1. Find a side of the octagon.

A) 2
(B) g

© hih
® 7

(E) none of these

9. Two circles of radii 3 inches and 6 inches have their centers 15 inches apart. Find the length in inches
of the common internal tangent.
A 8"
(B) 10"
©) 12"
(D) 14"

(E) 15"
GO ON TO THE NEXT PAGE
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10.

11.

12.

13.

14.

15.

Part Vi

The graph of the equation y = 5 cos 3x has a period, in radians, of
2r

A -

@ 3
2z

(B) <

(©) 3n

D) 5

(E) 4

If 2 =8 *!and 9" = 3"’ then y equals

(A) 3

B) 6

©) 9

D) 12

(E) 21

Express in terms of an inverse function the angle formed at the intesection of the diagonals of a cube.

(A) sin'2/3

(B) cos'2/3

(C) tan'1/3

(D) sin'1/3

(E) cos'1/3

log ¥

Ify= 02 , for x > 0, then

X

(A) y varies directly with x
(B) yisindependent of x

(C) y varies as the square of x
D) (xyy=3

(E) y varies inversely with x

”

If log, 6 = m and log 3 = n, then logr(z] is equal to

(A) %logzr
B) l-m—n
(€) 1-log2
r
D) 7
(E) 1-m+n
The inequality —x* +x — 10 <—2x? — 4 is satisfied if
(A) x<-3
B) |x|<3
(C) 3<x<2
D) 2<x<3
(E) x<-3orx>2

Www.petersons.com/arco ARCO W SATII Math
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16. The contrapositive of the sentence ~p — ¢ is equivalent to
A) p—>~q
B) g—=~p
©) g—-p
D) ~p—>~q
(E) ~g—=p
17. A point moves so that its distance from the origin is always twice its distance from the point (3, 0). Its
locus is
(A) acircle
(B) anellipse
(C) ahyperbola
(D) a straight line
(E) aparabola

2x+1
18. The function f'is defined as /' = {(x,y)| y = %wherex #3}.
T

Find the value of K so that the inverse of f'will be
F={en )y =ﬂwherex =K}
x—K

A) 1
B) 2
©) 3
D) 4
(E) 5

19. Find the sum of the reciprocals of the roots of the equation x*> + px + ¢ = 0.

@A

B

(B)
©)

D)
(E) ptgq
20. A cube 4 inches on each side is painted red and cut into 64 1-inch cubes. How many 1-inch cubes are
painted red on two faces only?
A 8
B) 12
(©) 16
(D) 24
(E) 32

SRS

CS)

S

GO ON TO THE NEXT PAGE
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21. The set {x/| x — L|< K} is the same for all K> 0 and for all L, as

(A) W0<x<L+K}

(B) {x/L-K<x<L+K}
(©) {x/IL-K|<x<|L+K]}
(D) I -x>K}

(E) {x/—K<x<L}

22. Write [\/E(cos 30°+i sin 30")}2 in the form a + bi.
(A) 2+i3
® >+L
© 1-i3
®) 2-1i

(E) 1+i3
23. What is the approximate magnitude of 8 + 4:?
(A) 4.15
(B) 8.94
(©) 12.00
(D) 18.64
(E) 32.00

A A . .
24. tan 5+ cot B is equivalent to

(A) 2sin4
(B) 2sec4d
(C) 2cos4
D) 2csc4
(E) 2tan4

25. Find the coordinates of the center of a circle whose equation is x* +)? — 4x — 2y = 75.

@A @0
B) (1.4)
© @0
™ (1,2)
E) G. 1)
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26. From two ships due east of a lighthouse and in line with its foot, the angles of elevation of the top of
the lighthouse are x and y, with x > y. The distance between the ships is m. The distance from the
lighthouse to the nearer ship is

m sin x cos y

sin (x—y)
m cos x siny
sin(x—y)
cos x sin y

© sin(x+y)

(D) mcotxsiny

(E) msecxcosy

(A)

(B)

27. What is the probability of getting 80% or more of the questions correct on a 10-question true-false
exam merely by guessing?

@A) -

16

® -

© =
‘
o 3

®

3-4i

28. The expression is equivalent to

S5+3i

27-29i

34
27-29i

16
3-29i

34

1

® ¢
(E) 15-8i

(A)

(B)
©)

lim 3n’
29. Evaluate % 10,0000 10,000n"

A) 0
B) 1
©) 2
D) 3
(E) oo

GO ON TO THE NEXT PAGE
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30. If w=w, e, find the approximate value of t when w =7, w = 50, and k = 3.4.
(A) .52
(B) .54
(©) .56
(D) .58
(E) .60
31. Find the cube root of 27 (cos 30° + i sin 30°) that, when represented graphically, lies in the second
quadrant.
(A) 3 (cos 10°+isin 10°)
(B) 3 (cos 170° + i sin 170°)
(C) 3 (cos 100° + i sin 100°)
(D) 3 (cos 130°+ i sin 130°)
(E) 3 (cos 150° +isin 150°)

3
32. Ifv= %, find the value of 2 cos 7 sin (7 — y) sin (Eﬂwj.
(A) cos%zr
(B) —cos%zz
©) sin%ﬁ
D) —sin%ﬁ
(E) tan%;r

33. Figure 33 is a graph of which of the following?
(A) ¥*+)*=9
(B) |x|=3and|y|=3
©) p+y=3
D) K+pl=3
(E) x—-y=3

Fig. 33
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34. What is the degree measure of the second quadrant angle 6 for which 8 sin? 6+ 6 sin 6=9?
(A) 48.6°
(B) 101.6°
(C) 121.4°
(D) 131.4°
(E) 172.8°

10—x
3

35. Find the set of values satisfying the inequality‘ <2,
(A) 4<x<16
B) -4>x>-16
(C) 4>x>-16
(D) x<16
(E) x>4
36. If the circle (x — 1)> + (y — 3)>= 72 is tangent to the line 5x + 12y = 60, the value of r is
@) Jio
19
®)
E
12
60
®
(E) 243
37. In a coordinate system in which the y-axis is inclined 60° to the positive x-axis, find the distance PQ
between the points P(—3, 7) and Q(6, -5).
(A) V117
®B) 15
©) Vig9
D) 333
(E) fios
38. What is the remainder when 3x*— 2x3+ 3x2 — 2x + 1 is divided by x — 3?
(A) 70
(B) 102
(C) 200
D) 211
(E) 241

©)

39. For what positive value(s) of K will the graph of the equation 2x + y = K be tangent to the graph of the
equation x? + )% = 45?
A) 5
(B) 10
©) 15
(©) 20
(E) 25

GO ON TO THE NEXT PAGE
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40. What positive value(s) of x, less than 360°, will give a minimum value for 4 — 2 sin x cos x?

41.

42.

43.

(A) %only
(B) 57”on1y
© Zana®
D)
(E)

. . . . 1 .
Express in radians the period of the graph of the equation y = 3 (cos® x —sin” x),

(A)
(B)
©

(D) 21
(E) 3n

N‘gf awvly

For what value of m is 4x? + 8xy + my? = 9 the equation of a pair of straight lines?
@ o
®B) 1

©

Two roots of the equation 4x* — px* + gx — 2p = 0 are 4 and 7. What is the third root?

11
a5 -
11
(B) 3

© 11
11

D) 5

_22

() 27
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44. In figure 44, what is the approximate area of parallelogram DAWN?

(A) 11.57
(B) 13.64
(C) 14.63
D) 17.25
(E) 20.00

A W

47
o 3 N

Fig. 44

45. If log, , x = e, what is the approximate value of x?
(A) 14254
(B) 173.82
(C) 22731
(D) 386.42
(E) 492.75

46. Ifx=1—-¢andy =1+ ¢, find y in terms of x.

A) y=x
B) y=1-x

© y="—

—_

<]

®) r=—

N =
= —

E) »=

—_

=

47. Find the value of logs(i/f ).

(A)

WM =

(B)
<€ -

N=RE S

(D)

ol

(E) -3
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48.

49.

50.

Part Vi

If two sides of a parallelogram are 6 and 8 and one diagonal is 7, what is the length of the other diagonal?

A) V123
B) i1
© 131
M) is1
E) 9
When 5x'* + 3x!° — K is divided by x + 1, the remainder is 20. The value of X is
(A) -22
(B) 12
© 8
D) 28
(E) 14

What is the smallest possible value of x (in degrees) for which cos x — sin x = %?

(A) 3°
(B) 12°
(C) 15°
(D) 18°
(E) 30°

STOP

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WORK ON THIS
TEST ONLY. DO NOT WORK ON ANY OTHER TEST IN THIS BOOK.
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PRACTICETEST I
Answer Key
Math Level IIC
1. B 11. B
2. E 12. E
3. E 13. E
4. D 14. E
5. C 15. C
6. B 16. E
7. B 17. A
8. D 18. B
9. C 19. A
10. A 20. D
SOLUTIONS

1. The correct answer is (B).

Check: +/12-3=12-9
Vo =3

So there is only 1 root.

2. The correct answer is (E).

ARCO W SATII Math

21. B 31.
22. E 32.
23. B 33.
24. D 34.
25. C 35.
26. B 36.
27. E 37.
28. C 38.
29. D 39.
30. D 40.
X' —19x+84=0
(x=12)(x=7)=0
Ji=-2
does not check
rejectx =7
1 1
— D 3 2
(2 3)
1
=—{1J3
L3

v x—3 = x-9 Square both sides
x—3=x"—18x+81

x=12andx=7
Check: V7-3=7-9

~.027277-1.07107
~—1.044

cNeoRwir il SvivEelw)

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

ApTOQOm>QOTOE

Mathematics Tests 269
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{70 Part Vi

3. The correct answer is (E). f(-2x)= 3(-2x)*5(-2x) -4
=12x" +10x—4

This is not a multiple of the original function

4. The correct answer is (D).

=e™ or —tx=lo £
8 L. X

|~

log K —log P
v =L log,P— log, k)= 108K ~log. P
t t

. log K —log P
tloge

5. The correct answer is (C). Slope of x =3y is 1/3.

Slope of y=—3x+ 7 is 3. Hence, since slopes are negative reciprocals, the lines are L, and the A is right.

6. The correct answer is (B). x’—6x+9+)” +8y+16=25
(x=3) +(y+4) =25
Curve is circle of radius 5.
Hence, area is 257.

7. The correct answer is (B).

Let each side of cube =1
then diagonal of cube: D = m
=3
diagonal of face: D' = \/m =2

So the ratio is 3 : V6

Sls

Sl&
ks

9|
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8. The correct answer is (D). Using the law of cosines:

* =a’ +b* —abcosC

c* =1+1-2cos45

> =2-2cos45
c :2—«/5
c=+2-42

9. The correct answer is (C).

PANS
\

Extend OT 3” to T” and draw O'T".
Then in right AOT'O’, OO" = 15"
and OT' = 9”so that O'T" = 12”.

10. The correct answer is (A). The cosine function y = cos x has a period of 2w radians.

. 2 .
Hence y = 5 cos 3x has a period of Tﬂ radians.

11. The correct answer is (B). 2x = 20D 3P =37
x=3y+3 2y=x-9
2y=3y+3-9
y=06
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12. The correct answer is (E).

Let each edge =1
PQORS is a rectangle

PR=S0=4/3
NG

PO=50=—
2

2 2
then 1° = ﬁ + ﬁ —2££ cos 6
2 2 2 2
é(:050:1/2
2
cos =1/3

6 =cos”' (lJ
3

13. The correct answer is (E).

Xy =100
logx’y = logx
Xy=x
xy=1

1

y=—

X

y varies inversely with x.

14. The correct answer is (E). log, ['5] = log,r—log,2=1-log,2
6
log, 2 =log, 3 =log, 6-log 3=m—n

log, (%]=1—(m—n)=l—m+n
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15.

16.

17.

18.

19.

20.

21.

ARCO W SATII Math

Mathematics Tests

The correct answer is (C).

X +x-6<0

(x+3)(x=2)<0

Either (x+3)>0and (x—2)<0

or (x+3)<0and (x-2)>0
Eitherx>-3andx<2 = -3<x<2
orx<-3andx>2 = Impossible
Therefore, —3 < x < 2.

The correct answer is (E). The contrapositive is the converse of the inverse. Thus, form the converse
and negate the hypothesis and conclusion. Hence ~ ¢ — p.

The correct answer is (A).

\/x2+y2 =2J(X—3)2+y2

X +y =47 —6x+9+17)
3x> — 24x + 36 + 337 =0
x? — 8x 4+ = —12

Hence, a circle.

The correct answer is (B). Solve for x in terms of y:

xy—=3y=2x+1
xy—2x=3y+1
X:3y+1
x-2

Now interchange x and y.
_3x+l
Cox-2

Hence K =2.

The correct answer is (A). Let the roots be 7 and s.

Thenr+s=-—pandrs=gq.
L' 1 _r+s_ p

ros s q

The correct answer is (D). A 1-inch cube will be painted on two sides only if it lies on one edge of
the 4-inch cube but does not touch a vertex of the original cube. On each edge there are two such
cubes. Since a cube has 12 edges, there are 24 such cubes.

The correct answer is (B). [f x> L, then [x —L| <K meansx — L <Korx <L+ K
Ifx <L, then|x—L| <Kmeans L —x <K

or x<K—-Lorx>L-K

sothat L—K<x<L+K

{73
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22. The correct answer is (E). By De Moivre’s Theorem,

|:\/5(cos30" +isin 30")]2 =2(cos60” +isin60°)

=2 1 +i ﬁ
2 2
=1+i/3
23. The correct answer is (B). The magnitude = |8+ 4i| = 8’ +4°
_ &
~8.94

24. The correct answer is (D).

A A A 1
tan—+cot— = tan—+ 7
2 2 2 tan;

tan’ §+1 sec’ —

tan— tan

COSé
__ 17"

LA 4
COS™ — smm—
2

=2csc A4

25. The correct answer is (C).
X —dx+4+y' =2y+1=75+4+1
(x=2) +(y-1)" =80
Center is at (2, 1).
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26. The correct answer is (B). In APOR, by law of sines,

m _cosx
sin (x—y) siny

. Lsin(x—
msin y = LS =)
cosx
mcosxsiny
sin(x—y)

27. The correct answer is (E). May get 8 or 9 or 10 correct

1 10
Probability of getting 10 right = (E)

Probability of getting 9 right =
(1
<(3)(3)-
10
10(1]
2
Probability of getting 8 right =
V(1Y 10 9(1)°
C — — = — =
N [J (2) I 2(2)
10
45[1)
2
Probability of getting 8 or 9 or 10 right =
10 10 10
[lj +10(1j +45[1J =
2 2 2

10
.
2 20 128

ARCO W SATII Math WWW.petersons.com/arco



{76  Part Vi

28.

29.

30.

31.

32.

The correct answer is (C).

3-4i 5-3i 15-29i-12 3-29i

5431 5-3i 2549 34

2

The correct answer is (D). Divide numerator and denominator by n?.

lim 3° =lim 3 _3
P 10,000m w0 10,000 1
n

The correct answer is (D).
w=wpe
7=50¢

T

In (5—70] =in(e")=-3.4

The correct answer is (D).
27 (cos 30° + i sin 30°) =27 (cos 390° + i sin 390°)
[27 (cos 390° + i sin 390°)]"3 =3 (cos 130° + i sin 130°)

The correct answer is (C).

cos 7 =—1, sin (r—y)= siny

. (3 .3 3.
sin §ﬂ+y = sin Eﬂ' cos y+ cos Eﬂ' siny =(-1)cos y+0=—cos y

So, 2 cos 7 sin (7 —y) sin [%n +yj

=2(-1) sin y(—cos y)
=2siny cosy = sin 2y

. 2z
= sin —
5
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33. The correct answer is (D).
(A) Graphs as a circle.
(B) Graphs as vertical and horizontal lines.
(C) |x +y| =3 consists of 2 lines, x + y=3 and —x —y = 3.
(E) Graphs as one straight line.
(D) Graphs as x +y=3,x—y=3,—x+y=3,and x + y = 3, which are the four lines in the graph.

34. The correct answer is (D).

8 sin’6 +6sind-9=0
(4 sin O—3)(2 sin 0+3)=0

sint9=é sinG:—3
4 2
0= sin! g reject, not second
4 quadrant

The second quadrant
solution is 180° —48.6°
=1314°

35. The correct answer is (A).

10—x
5
[10-x] <6
-6<10-x<6
-l6<—x<—4
or4<x<l16

<2

36. The correct answer is (B). The center of the circle is (1, 3). The value of r is then equal to the
distance from the center to the given line. Thus

|5 4123 - 60| _|s()+12(3) - 60|
| Ve | B3
19

P19
13
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37. The correct answer is (A).

From the figure, PQ is the side of APOR
opposite £ R which measures 60°.
PR =9 and OR =12. Thus
PO’ =9" +12>~2-9-12 cos 60°
=225-108
=117

PO =A117

38. The correct answer is (D).

3(3)'-2(3)°+3(3)* - 203)+1 =211
3-23 -2 1 |3

or
9 21 72 210
3 7 24 70 [211
or 3x° +7x7 +24x + 70+L13
Y

x=313x" =27 +3x7 = 2x+1

39. The correct answer is (C).
y=K-2x
X+ (K —2x)° =45
¥ +4x' —4Kx+(K* -45)=0
Sx? —4Kx+ (K’ —45)=0
If the line is tangent, the quadratic equation will have two equal roots.Thus the discriminant = 0.
16K* —20(K* —45)=0
4K7* =900
2K =30
K =15
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40. The correct answer is (E). [f y =4 — 2 sin x cos x =4 — sin 2x, y will be a minimum when sin 2x is at
a maximum; that is, at

2x="and 37
2 2

V4 S
orx==—and —
4 4

41. The correct answer is (B).
y= 1 (cos® x —sin’ x) = 1 cos 2x
3 3
Since cos x has a period of 2w radians, cos 2x has a period of 7.

42. The correct answer is (E). In order to make the left member a perfect square, m must equal 4. Then

4 +8xy+4y" =4(x+ ) =9

, 9

or x+y) =—
(x+y) 2

3
and x+y=+t=
=5

which graphs as a pair of straight lines.
Thus m = 4.
43. The correct answer is (B). Let » be the root, then

P

4+7+r==—=11+r

4-7-r=

SRS N

=28r 0r£ =14r
4

Thus 14r =11+r andr=:—;

44. The correct answer is (C).

A=ab sinC
=(4D)(DN)sin D
=(4)(5) sin 47°
=20 sin 47°
~14.627

45. The correct answer is (A).

logy, x=e
U
x=(6.2)°
recall e =2.71828...
x ~142.54
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46. The correct answer is (E).

y:1+i, ande' =1-x
e

1 I 1-x+1 2-x
! I-x 1-x 1-x

47. The correct answer is (C).

Let x= logy/.25

Then 8 =3/.25 = 4]—1/3

or 2"=27"
3Jc=—g

3

2

x=_=

9

77 =6 +8"-2-6-8cosd
49=100-96c¢cos @

cosf = 1
96

X’ =6 +8 ~2.6-8cos(180-0)
x* =100-96cos (180 -0)

x* =100+96cosd = 100+96(%J

x=A/151
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49. The correct answer is (A).

P(x)=5x"+3x""-K

P(-1)=5(-1)"+3(-1)" =K =20
~543-K=20
K=-22

50. The correct answer is (C).

Square both sides of the equation.

(cos x —sin x)2 _!

. . 1
COS” X +sin” x—2sinxcosx =—

l—lzsin2x:l
2

2x =30°
x=15°
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