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Precalculus Individual Test

January Regional
The abbreviation NOTA denotes “None of these answers.”

1. Given f(1)=3r, g(t)=cost, h(t)=(fg)r), and 0<t <7 find h(z).

A) cos(~1) B) -1 C) cosilt D) -ir E) NOTA
2. Solve x+3_ 2 =— over the reals.

x x+3 x"+3x
A) {-3} B) {-3,-1} o {-1 D) {1,3} E) NOTA

3. What is the y-intercept of the graph of f(x)=25" for real numbers & and x, for positive constant 4?

A) 0 B) 1 O b D) | E) NOTA

4, Suppose f(x)=0+ RIlnx where Q and R are real constants. If f(1)=5 and f(e) =4, find % .

A) =5 B) % o 4 D) :11- E) NOTA

5. Let(a, b)and (c, d) represent the endpoints of the latus rectum of x* - 6x -4y +17 =0. Find the sum of the
ordinates of these endpoints.

A) —4 B -2 o 4 D)6 E) NOTA
6. Solve the inequality <L {x:xeR}

x+3 x-1
A) (—o,-3)u(l,5] B) (—x,5] C) [5,x) D} (-3,1)U[5,x) E) NOTA

7. Inright triangle 4BC with right angle B, angle C = 39° and side a = 23, find side 5 to the nearest tenth.

A) 145 B) 179 C) 284 D) 365 E) NOTA

8. What is the period of the function f(f) =sin’¢—cost.

4z B) 2 O D) 27 E) NOTA
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9. Find an equation in terms of x and y whose graph includes the graph of: x =, y=2r+1 for any /.

A) ax=(y-1)’ B) 4x=(y+1) O 4y=(x-1) D) 4y=(x+1) E) NOTA

10. 24 students are on tour of the United Nations Building. 12 students speak Russian, 6 speak German, and 15 speak
Spanish. Only one student speaks all three languages. 2 students speak Russian and German, but not Spanish. One
student does not speak Russian or Spanish and 6 do not speak Spanish or German. All 24 students speak at least
one of the three languages. How many students speak both Russian and Spanish, but not German?

A) 2 B) 3 Q) 6 D)9 E) NOTA
. . . . ) x+2y=6
11. Find the inverse of the coefficient matrix for the system of equations: .
3x+4y=12
2 _% ‘% ;3 2 1
A4) 13 B) f 0 2 D) | 3 | E) NOTA
22 -1 3 -1 2 2 2

12. Which of the following is equivalent to the expression log (g +h), where /, g, and A are all real numbers greater
q 78 gr

than 1?

h+g In(h+g)
A) fin(h+g) B) flnhing C) In—25 D) ) £) NOTA
s In f
13. Solve for x: y=l+—]l—
I+—
X
1 - pa—
A) x=1-— B x=2=1 O x=17Y D) x= 2! £ NOTA
Y Y y-2 2+y

14. Find the perimeter (to the nearest tenth) of a 45° slice of large circular cheese pizza if the slice is a sector and the
pizza has a 14-inch-diameter.

A) 14.17 B) 19.5” C) 20.3” D) 36.0” E) NOTA
2

15. The expression _5x3—+7x2_4 isequal to —+ =+ . Find C.
x +4x x X x+

A) -1 B 1 C 2 D) 3 E) NOTA

16. How many real numbers between 0 and 27 solve the equation 4 cos® x -3 = —cos x ?

A0 B 1 02 D) 3 E) NOTA
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17. Find all horizontal and vertical asymptotes of J(x)= 2? —i.
2

A4 x=0,x=2,y=-2 B) x=-2,x=2,y=0
C) x=-2,y=0 D) x=0,y=2 E) NOTA

18. Which ordered pair is not in the inverse of the relation givenby x’y+3* =107

A) (l,ﬁ) B) (2,—6) O (1,-3) D) (2,J§) E) NOTA

19. Given sind=0.4 and coté >0, find sin(—@) + tan(-8) + csc(d) to the nearest hundredth.

A) =329 B) -1.76 C) 1.66 D) 251 E) NOTA

20. Find twice the product of all the real zeros of the function g(x) = x* +3x* —16x - 48 .

A) —64 B) -24 C) 48 D) 9 E) NOTA
y=2"-3
21. How many positive real x-coordinates of the solutions exist for the system of equations: . | ?
el =——y
5
A) 0 B) 1 C) 2 D)3 E) NOTA
5 dox LI . . Ax? —4x
22. 1f 2x*(x-4) +=(x—4)2 is rewritten in the form =" —"Z _find the value of 4.
2 2Vx -4
A) -15 B) 4 0 2 D)5 E) NOTA
23. For oblique triangle DEF where E is an obtuse angle, sin(D+ E) is equal to:
A) sin(D+F) B) sin(E) C) sin(E+F) D) sin(F) E) NOTA
24. What is the domain of the function f(x)= “4_:' ?
x+
A) [-2,2] B) (-2,2) O (—o,-2)U(2,) D) [0,2] E) NOTA
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25. Which is an equation of a sinusoid that passes through the point (2,0), has period % and amplitude 3?

%) o)

A) y=3sin(6x-2) B) y=3sin(6x-12) (@) y=6sin(§nx—§) D) y:6sinL§x—§—) E) NOTA

26. The population of Las Vegas , Nevada in January 2000 was 478,000 and has been increasing at the rate of 6.28%
each year. At that rate, in what year will the population be 1 million?

A) 2002 B) 2007 C) 2012 D) 2034 E) NOTA

27. For triangle JKL with angle K = 57°, side j =11 and side k = 10, find all possible measures for angle J, to the nearest
tenth.

A) no triangle possible  B) 92.3° C) 1243°and 55.7° D) 112.7°and 67.3° E) NOTA

28. State the range of #(8) = tan&cosd .

A) (~o0,®) B) [-m.7] o {—5,5} D) (-11) E) NOTA

29. If the area of a triangle with sides 7, 8, and 9 equals avb in simplified radical form, find ab.

A) 30 B) 60 0 84 D) 504 E) NOTA

30. Find the acute angle 0 that satisfies cotd = 2
Ja8

T /4 T T
A) - B) — o = D) — E) NOTA
) 3 ) 7 ) 5 ) )




O+R(1)=4=>O0+R=4>

passes through the focus L to the axis

January Regional Precalculus Individual Test SOLUTIONS
1. D 2. C 3.B
)= ()W) = f(6)-g(t) x+3 2 6 The y-intercept occurs when x = 0.
= i cost ¥  x+3 = xX(x+3) Apy real number greater'than zero
R , raised to the zero power is equal to 1.
h(zr)=a‘/;cos7r=i/;(—l) (x+3)" -2x=6=>x"+4x+3=0
iy (x+3)(x+1)=0, xis undefined
Y at-3, -.x=-1
S =5:0+Rinl=3 5.D 6. A
2 _ .
Q+R(0)=5>0=5 x"—6x-4y+17 =0 is a parabola 2 < I . 2 1 <0=
4. A f(e)=4:0+Rlne=4 with vertex (3, 2), focus (3, 3), and x+3 x-1 x+3 x-1
directrix y = 1. The latus rectum x—-5

(x+3)(x—l) B

Yx+D)=2x+1=xy-2x=1-y

x:]_y

y-2

Y of symmetry with endpoints on the
R=-1L . .==-5 iti .
R parabola at (1, 3) and (5, 3). Sum of critical .number_s are 33 1,5 & values
the ordinates =3 + 3 = 6 that satisfy the inequality are
(_ma_3)u(1’5]
7. E 8. C 9. A
cos30° = 23 sin®# —cos’ # = —(cos” t —sin® 1) x=r'=>Jx=t=y=2+l
b = —cos 2t y-1
b~29.6 21 2 ==t
period: —="—=7r -
b 2 substituting:
_ y-1 - It
‘/;“"_2 =(2Vx) =(»-1)
4x=(y-1)’
10. B Given: 11. A The coefficient matrix is 12. D
Russian=12, German=6, Spanish=15; 1 2 . . Using the change of base formula
RNGNS=1,RNG =2; 1 speaks 3 4| IUsinverseis: log..( +h):ln(g+h)
strictly German & 6 speak strictly /(8 In f
Russian. 1 4 -2 -2 1 In(h+ g)
S Russian: 12-9=3in RN S. T Al - ]= 3 T
14)-23)|-3 1 - - Inf
2
Only 3 can speak both Russian &
Spanish.
13. C 14. B 15. D
- ] T =2x+l—y Perimeter = 2sides + arc length 5x2+7x—4_ﬁ £+ C
l+l x+1 x4+l - 7+7+”(7)(450)=19_5" x* +4x? x x' x+4
x ° Sx* +7x—4 = Ax(x +4) + B(x + 4) + Cx]

5x° +7x-4=(A4+C)x* + (44 + B)x + 4
solving the system of equations:
A+C=5 44+B=7, 4B=-4
yields A=2, B=-1, C=3
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4cosx =3 cosx = -1

3 -
CoSXx =— x =cos (-1
2 (

x=4141, 31859 x==7x

16. D 17. C 18. A
4cos’x+cosx-3=0
(4cosx—3)(cosx+1)=0 f(x) = -4 2A0x-2) (ﬁ)-(l)ﬂz #10, (l,\/g) is not

P-4 (x+2)(x~-2)

x=2isahole
x = -2 is a vertical asymptote

Y = 0 is a horizontal asymptote

19. C

sin0=i=z&csc:9=£
10 5 2

20. D
X' +3x* ~16x-48 =0
xz(x+3)-—16(x+3)=0
(x+4)(x-4)(x+3)=0
x=-4,-34
twice (-4)(-3)(4) is 96

=2¢" -3

By substitution Y becomes

y=-5¢"
2™ -3=-5¢" = 2¢" +5¢* -3=0
(26’ —])(ex +3) =0

2e" =1 e =-3

e =1/2 x = In(-3)
x=1In(1/2) %]
x=-.693

no positive solutions

0=3sin(6(2)+ c)

22. D 23. D 24. A The domain of fmust satisfy
! ! D+E=180-F _ 2
20 (x-4) 2+ X (x-4): . _ 4-x"20
2 sm(D+E):sm(180—F) 4> 5
l .
=Elx(x—4)_3[4x+(x—4)] =sin (F) 22> x
-2,2
_x(5x—4)_5x2——4x_Ax2-4x [
Wx-4  2Jx-4 2Jx-4

L A=S5
25. B 26. C 27. D This is a case of SSA
y=asin(bx +c), amplitude: a =3 P(t)=P,(1+r) sinJ _sin57°
period: 2 =" b 1,000,000 = 478,000(1.0628)’ H 10

R , sinJ =.9225

) 2.0921=1.0628

v =3sin(6x+c) J =sin"'.9225

In2.0921=¢In1.0628

J=67294° or

In2.0921

sin 0=12+c¢ o628 " J =180°-67.299° = 112.706°
~12=¢ 12.12 years from 2000
.'.y=3sin(6x—12) 2012
28. E 29. B 4 4
Where cosine is zero, the function 4 is Using Heron’s Formula: 30. A cotf = 18 = 43
undefined. Area = \J12(5)4)(3) = V720 ;

=125 = ab tangd = —

a=12 b=5 ab=12(5)=60

1
="
3




January Regional Precalculus Team: Question 8
In a regular pentagon, line segment xy is drawn from the center y of the polygon to a vertex x such that angle
@is formed by xy and side xw. If distance xy =2.5secd, find the length of the apothem to the nearest

hundredth.

January Regional Precalculus Team: Question 9

100
ToN as a fraction in simplest form if: [ = Z k , M = the sum of the positive even integers from 2
+ k=1
200
to 200 inclusive, N = Z J

=101

Write

January Regional Precalculus Team: Question 10

. . . 5 . .
f(6)=asin (bé’ + c) is the function whose phase shift equals —5 amplitude equals 3, and period equals

4
7. g@)=d Cos(h67+ k) +m is the function whose vertical shift equals ~1, phase shift equals 3’

2
amplitude equals 2, and period equals —3ﬂ~ Find the value of g(7z) -f(ﬂ) to the nearest whole number.

January Regional Precalculus Team: Question 11

Ax® + By’ +Cx + Dy + E =0 is the equation of the ellipse with center (—2,3) , major axis with

.3 . _ A+B+C _
length 10, eccentricity g, and passing through (3,3). Find £ - ——-—D—— (with 4 and B relatively

prime to the nearest whole number.
January Regional Precalculus Team: Question 12

What is the coefficient of the “x” term in the 4" degree polynomial function with real coefficients, zeros at
x=-1, 3, 2—i,and f(0)=30.

January Regional Precalculus Team: Question 13
Mrs. Ana Log gave a challenging Ch.S Precalculus test to her class. The lowest score was a 50 (out of 100),
which Mrs. Log scaled to a 62 (out of 100). The highest score was an 85 (out of 100), which she scaled to a
90 (out of 100). At the end of the semester, Mrs. Log increased all test grades by 3%. At the end of the
semester, Polly’s chapter 5 Test grade was recorded as a 72%. What was Polly’s original score on the chapter
5 Test if Mrs. Log always uses a linear scale?

January Regional Precalculus Team: Question 14
The function f(x)=Px’ +Ox® + Rx* + Sx* +Tx* + Ux? + Vx + W has real integral coefficients with 4 =

the maximum possible number of y-intercepts of /f, B = the maximum possible number of x-intercepts of £, C

= the maximum possible number of local extrema. Find the exact value of A +E .

January Regional Precalculus Team: Question 15

-1 3 . .
If cosx = R T<x< Tﬂ find the value of sin2xcos2xtan2x as a fraction whose numerator and

~

denominator are integers with no common factors.




January Regional Precalculus Team: Question 1

The vertex of f(x)=x"+ Ax+ B is (2,4) . The vertex of g(x)=x" +8x+C lies on the x-axis. The

D
vertex of /1(x) = x* + Dx + E lies on the y-axis. Find ((CA )B) :

January Regional Precalculus Team: Question 2

The lateral areas of two similar solids are 1967 in.? and 324w in.”. The volume of the smaller cylinder is

6867 in.”. Let F = the volume of the larger cylinder in cubic inches. Let K = the geometric mean of 4 and 18.
4F

86Kt
January Regional Precalculus Team: Question 3

ZACE is inscribed in a right rectangular prism with AB=6, BC =4, & AD =2 . Find the measure of

ZACE to the nearest degree.
E

Find the value of

A B
January Regional Precalculus Team: Question 4

2 1 5
For the line gx + Z ¥y =——, let: = the product of the x-intercept and the y-intercept. J = the distance from

the x-intercept to the y-intercept. K = the sum of the coordinates of the midpoint between the X-intercept and

I+J a+b
the y-intercept. Written in simplest form = \/_C— . Find the sum of the absolute values of a, b, ¢,
and d.
January Regional Precalculus Team: Question 5

Find the sum of the coefficients of the x terms with a non-zero exponent in the expansion of ( 2x - 3)5 .
January Regional Precalculus Team: Question 6
For y =mx+b, find the value of y if: b is the value of

In(sin@)+In(cos ) +In(tan#)+In (csc@)+In(sec 8)+1n(cot ), for 0 <6 < % . m is the maximum
g(x)

h(x)

for

number of real zeros possible for f(x) = Ax’ + Bx> =Cx+ D . x is the remainder of

g(x) =10x" - 8x® +6x* +4x™ = 2x"* +5 and h(x)=x+1.
January Regional Precalculus Team: Question 7
In the blanks that correspond to the statement i through iv, write 0 if the statement is true and 1 if the

statement is false. i) If f(x)=+/x>+0.0001-0.01 and g(x)=lxl, f(x)=gx). i) If
l

y:(x:oo)m’ y=x for {x:xe‘R}. iii) h(x) =

x . . .
intersects its horizontal asymptote. /v) The

2
x —_—
greatest integer function has an inverse function.

i i iii w
If the 4-digit number written in the blanks is a binary number, write the number in base 10.
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L
-4

For f{x): 7=2:>A=—4
f(2)=2"-8+B=4=>B=8

for g(x): —78 =—4
() =16-32+C=0>C=16

for h(x): {§=0:>D=0}.

ol =((16“‘)")0 =1

2.

The similarity ratio of the two cylinders is
1967
324~

Using proportions to solve for the larger volume:

3
2867 =;-3:> F =14587 . To find K:

3

= }g = % . The ratio of the volumes is gl— .

F
—4—=£:>K2=72:>K=6\/§.

K 18

Finally 4F 414587 _i:ﬁ

436Kz ags(6v2)r 2

3.
By the Pythagorean Theorem,

AC =213, AE =25, & CE =210.

Using the law of cosines:

4.

. . - . . ~1
The x-intercept is x = TS , the y-intercept is y = —3—0 .

_ _ 9 _ 2 _ 2
[-5.210 25 JzJ(Ts_o) = 573

I

4 3 6 12

_ 10+13-5
cosC = 2J10 ( \/1—3) and the midpoint between the x- & y-intercepts is
-5 -10 -55
o —_— 1, —=K.
& C~38 (8 e ) whose sum )
I[+J _a+ble 204273 Sum = 106
K d 11
5. 6.
(2x-3)' = ,C, (2x) +,C, (2x)"(-3)+ b=In(sin@)+In(cos#)+In(tan &)+ In(csc )+
.C, (ZX)}(—3)2+5C3 (2X)2 (_3)3 ln(sect9)+ ln(cott?)
+.Cy (20 3)4+ o 3)5 =ln(sint9cosz9tan9csc05ec9cot€)
54 - s\ i
=ln(s'm9cos€sm€~ I .l ‘c.osé?)
cosd cosé sinf sind

The sum of the coefficients of powers of x is
32-240+720-1080+810 =242

=lnt=0

There are, at most, n real zeros for any nth degree
polynomial. For a 3 degree function there are, at most,
3 real zeros. Therefore, m = 3.
() _
h(x

x = The remainder of % =g(-D=3. y=33)+0=9

7.

i) false f(0)= g(0),

ii) false, y=x for {x:x20} only,

iti) true

iv) false, the greatest integer function is not one-to-
one.

1101, =1(2) +1(2)* + 0(2) +1=13,,

8.

230 _joge.
5

Each interior angle =
The line segment xy bisects an interior angle so
6= 54°.

The hypotenuse of the small triangle is
h=25secl =2.5sec54° = 4.2533.

The apothem is a = 4.2553sin 54° = 3.44
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9,
100
L:Zkzﬁ(%w=5oso,

k=1
100

M =23k =2(5050) = 10100,
k=1

200

yo b ;22000200 1000101 oo
/=101 2

M 10100 101

L+N  5050+15050 201

10.
/(6)=3sin(20+5) and g(6)=2cos(30-4)-1
g(7)-1(z)=
(2cos(37-4)-1)—(3sin(27 +5)) ~ 3.1841 = 3

11
Since the major axis is 10 units long

3=v5"-b? - b=4.

Since the ellipse passes through (3, 3),

G+27  G-y)’
25 16

=1& y =3.

(42 (r=3* _
25

1

12.
Since complex zeros occur in conjugate pairs,
2+1i isalso a zero of /.

J(x)=a(x-3)x+D(x-2+i}x~2-1)
=a(x’ -2x-3)(x* —4x+ S) ,

=a(x* -6x’ +5x* +2x—-15)

curved score= 8(original score)+22 .

semester score - 3 = 8(original score)+22 .
Polly’s original score is found by
723 = .8(original score)+22

.. (original score) = 58.75

The points (50,62), (85,90) yield the equation:

The semester score obtained by the equation:

The equation of the ellipse is e 7(0)=30

= 16x* +25y* +64x-150y~111=0. a(0* =60’ +50> +20-15) =30
a=-2..

g AXB+C__,16+25+64 777 ~ 78 f(x)=-2x" +12x* =10x? - 4x + 30
The coefficient of the “x” term is -4.

13. 14.

An nth degree polynomial function with real
coefficients has at most one y-intercept .. 4 = 1;
at most, n x-intercepts .. B=7

& at most, n-1 local extrema ... C =6.

aso 1B
C 6 6

15.

- 3r
COSX=—, T <X<— sinx=
3 2

sin 2x

sin2xcos2xtan2x = sin 2x cos 2x
cos2x

3 9

= (2sin xcosx)2 :>[

, —2;/5 —1)2 3(4\/5

2,tanx=2ﬁd

= sin? 2x

2
J32
=

81




