Dick Schaff Math Superbowl XLIV
Level 4 Huddle: Secondary Math II — 2017

Directions: (1) Sclect the most correct answer for cach question and mark it on your answer form.
(2) No calculators of any sort arc allowed.
(3) Note that N.O.T. mecans “None of these.”

1. The z-coordinate of the a-intercept of y = 2(x — 4)% — 18 is
a) —1 b) 0 )i d) —18 e) N.O.T.

2. Suppose APQR is an isosccles triangle with PQ = QR. If the measure of /P is onc-third the
measure of Z@Q, then what is the measure of ZR?

a) 45° b) 30° 363 d) 108° eiN: =T
: hie . g y=05zx+1
3. Which of these ordered pairs is a solution for the system of cquations 5 2
y=az" —4z +3
1

a) <5,4> b) (4,3) c) (—4,—1) d) (—4,3) e) NLOT.
4. Determine the coordinates of the center of the circle 22 + Y2 + ldx — 6y + 54 = 0.

a) (=7,3) b) (14, —6) c) (49, 36) d) (0,0) c) N.O.T.
9. Determine the radius of the center of the circle 22 + 2 + 14z — 6y + 54 = 0.

a) 1 b) 4 c) 8 d) 54 e) N.O.T.

For Questions 6 and 7, the letters A B,C,D,E, F,G, H, I, J, and K arc written on scparate
picees of paper and placed in a jar. Two letters arc randomly drawn without replacement.

6. What is the probability that both letters chosen are vowels?
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How many of the two-letter combinations drawn from the Jar will contain the letter G?
a) 20 b) 22 c) 18 d) 21 N2 @S

8. What is the volume of a 4-inch tall pyramid with a squarc basc (side length of 6 inches)?
a) 48 in? b) 60 in? Gleednins d) 84 in? ¢) N.O.T.



9. In AABC, LA is obtuse. Which of the following statements must be truc about the sum of the
measures of /B and /C? :

a) m/B + m/C < 90°. e
b) m/B + m/C = 90°.

c) 90° < m/B +m/C < 180°.

d) m/B + m/C = 180°.

c) N.O.T.

10. The graph of f is given below. What can be said about the average rate of change of f from
T=—-4tox =37
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a) The average rate of change is positive.

b) The average rate of change is negative.

c) The average rate of change is zero.

d) Nothing can be said about the average rate of change.
e) N.O.T.

11. If the side lengths of a cube are doubled, by what factor does the surface area of the cube increase?

a) 1 b) 2 c) 3 d) 8 ¢) N.O.T.

12. Starting with the graph of y = f(z), which of the following would represent the graph obtained
by horizontally stretching f by a factor of 3 and shifting the resulting graph down 4 units?

a) y = f(3z) +4 b) y =3f(z) — 4
c) y=§f(:z:)+4 diji == (%r) —4 c) N.O.T.

13. Which of the following lines do not interscct the graph of y = 5(z — 1) — 47
20)) 2 = b) z = -7 c) y=—2 d) y=-6 c) N.O.T.



14. Andrea has a math test at the end of the week. The probability that she studics and passes her

15. What is the range of function graphed below?

16

math test is 17/20. Suppose the probability that Andrea studics for the test is 15/16. What is
the probability that Andrca passes her math test, given that she has studicd? Fel 5
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a) [—6, 3] b) [—6, 6] c) [-2, 6] d) [-2,2] c) N.O.T.

. Harry owns a motorcycle. The current value of the motorcycle is $6,000. Each ycar, the motor-

cycle loses 4% of its value. Which of these represents the value in dollars of the motorcycle in
three years?

a) 6000 — 4(3) b) 6000 — 0.04(3)  c) 6000(0.04)3 d) 6000(4)? ¢) N.O.T.

17. Simplify 813/* as much as possible.

18.

19.

a) 27 b) 243 c)9 d) 3 ) N!©. 5.

Find the solution set of |z? + 72z — 3| = 15.

2) {iiiﬁ} b) (=9, ~4,-3,2} ¢ {ﬁ—ﬂ;Lﬁ} dito310 | JNoOD

Supposc I purchase 40 stamps. Some of these are 44-cent stamps, while the rest are 20-cent
stamps. Supposc z represents the number of 44-cent stamps purchased, and y is the number of
20-cent stamps I bought. If I spend $16.40 for all 40 stamps, which of the following systems of
equations could be used to determine the number of cach type of stamp I bought?

44z 4 20y = 40 b 44z + 20y = 1640
a
Tty =16.40 ()

44 = 4 2 == .
{4-4:1:+20y 40 . {4x+ Oy = 16.40 ST
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20. Determine the valuc of z in the diagram below.

3x+l 3x -\
Ax =
3 2
a) 5 b) 3 c)3 d) 2 ¢) N.O.T.
21. If i = \/—1, simplify R
: 4+ 54
7—1% 7+ 19: 17 — 43 17 + 42
a) - i b) 3 c) T d) 9 e) N.O.T.
22. What is the maximum value of f(z) = —3z2 + 6z — 42,
a) —3 b) —4 c) 4 d) 1 e) N.O.T.

23. If z = —7 + 44 is a root of a quadratic function f(z) = az® + bz + ¢, what is a sccond root of f?

a) There is not enough information to find another root.
b)z=7—4:

c)x=—-7—4i

d)z=T7+4

e) N.O.T.

24. Given i = +/—1, consider all of the numbers 3,42, 3%, . .. ,3?°}7. How many of these numbers are
cqual to 17

a) 502 b) 504 c) 506 d) 508 ¢) N.O.T.

25. In AABC, let P be the midpoint of AB, and let Q be the midpoint of BC. Which of these
statements is not truc?

a) PQ is parallel to AC.

b) The length of PQ is half of the length of AC.
¢) AABC is similar to APBQ.

d) BP = BQ

c) N.O.T.



26. Factor z2 + 25.

a) (z +3)(z — 5) b) (z +5)(z + 5) ,
¢) (z — 5i)(z — 5i) d) (z +5¢)(z +5) » ¢) N.O.T.

27. Which of the followipg graphs could represent the function flz)=—-vz =97

) = b) o
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— $ > X
C) 3 ,\\, d) ’P \f e) INLOKIE -
4 >X ¢ —>) §3

28. If f(z) = = + 2 and g(z) = |z| + 5, what is the value of flg(=2))?
a) 0 [5) =t c) 5 d) 9 e) N.O.T.

29. Thomas borrowed $1,000 from his parents to buy a car so he could drive to work. He madc a
deal to pay them back by making weekly payments. His first payment will be $3. and each
payment will be $4 more than the previous payment. If n represents the number of payments he
has made. which of the following expressions describes how much Thomas still owes his parents
while he is still in debt with them?

a) 3 + 4n dollars b) 3+ 4(n — 1) dollars
c) 1000 — (3 + 4n) dollars d) 1000 — (3 + 4(n — 1)) dollars e) N.O.T.

30. Simplify as much as possible: (13y? — 2y+9) = (8y* — 12y + 1) + (3y — 4)(6y + 5).

a) 23y +y — 12 b) 23y — 23y — 10
c) 23y + 10y + 8 d) 39y? — 23y — 10 ¢) N.O.T.






