Dick Schaff Math Superbowl XLIII
Level 4B: Algebra II Blitz — 2016

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

1. The y-coordinate of the y-intercept of y = 3(z — 2)2 + 5 is
a) 5 b) 12 @)l d) 29 - e) N.O.T.

2. If i = y/—1, then (2 +4)? is
8) 3+ 4i b) 4+ 3 ¢) 241 d) 4— 2 ¢) NOT.

3. If 22 + 14z + 49 = 0, then z is
a) —7 b) 49 c) —49 d) 7 e) N.O.T.

4. The sum of the first 2016 natural numbers is
a) 2,032,128 b) 2,033,136 c) 2,035,153 d) 2,036,178 e) N.O.T.

5. What is the radius of the circle given by 22 — 8z + > + 4y =07
a) 2 b) 4 c) 6 dl)j S e) N.O.T.

6. A car can travel 60 miles in 60 minutes. How long would it take this car to travel 60 miles
if it drove half as fast as before?

a) 30 minutes b) 60 minutes c) 90 minutes d) 120 minutes  e) N.O.T.

7. The expression %logg — 2log 3 + log 5 is equivalent to
a) —3log 54 b) log 15 c) log 36 d) log8 e) N.O.T.

=
8. Which of the following is a solution of the system {y :: e ?
y=1z°+ 2
a) (2,5) b) (0,2) c) (3,9) d) (3,11) e) N.O.T.

9. Find the value of cos(6) if sin(§) = — 2 and 6 is a third quadrant angle.

a) — ¥ b) ¥2L c) ¢ d) -1 e) N.O.T.



10. Calculate the average rate of change f(z) = log,(z) from z = Ttoz=09.

8) 3 b) 3 c) 5 d) 2

11. Which of the following is the range of f(z) = 22 — 4z + 37

a) {y|y>1} b) {yly > 1} c) {y|ly >3} d) {y|y > 3}
12. Solve the following equation for B: é = g
. Solve the g equation for B: B oG
A+C 2
i ) s
AL G AC
13. Solve for z:© 32 = 16'-=
a) T =gz b)x=§- ©) d5= 4 djz=2

14. If ¢ = v/—1, then what is the value of 72016 ?
a) 1 b) —1 siie)s d) —2

15. Simplify as much as possible: (z — 4)(3z2 + 4z — 7).
a) 3z + 422 — 7z + 28 b) 322 + 5z — 11

c) 3z3 — 8z% — 23z + 28 d) —122% — 17z 4 28

16. Which of the following is the solution set of log;y(z) + log;o(z — 21) = 27
a) {—4,11.5} b) {25} c) {11.5} d) {25, —4}

17. Factor z2 + 49.
a) (z + 7t)(z — 77) b) (z + 49)(z — 49)
c) (z—T)(z+7) d) (z + 49i)(z — 497)

18. Which of the following would be the coefficient of the monomial 16z3y5211?

a) 16 b) 3 c) 5 e d)is

19. Which of the following would be the degree of the monomial 162352117
a) 16 b) 3 c)5 d) 8

e) N.O.T.

e) N.O.T.

e) N.O.T.

e) N.O.T.

e) N.O.T.

e) N.O.T.

e) N.O.T.

e) N.O.T.

e) N.O.T.

e) N.O.T.



20. Find the center of the circle given by the equation 2 — 4z + y2 + 6y — 2 = 0.
a’) (_2a 3) b) (47 —6) c) (2’ —3) d) (_41 6) .

9p2y1/3
21. For z,y > 0, simplify (i%
-y

3$5/3 9:125/6 9:1:5/3
)i b)) et ol
y2/3 y1/3

22. Which type of symmetry does the graph of y = (z — 1)2 + 3 have?
a) Symmetry about the z-axis b) Symmetry about the y-axis

c¢) Symmetry about the origin d) All of these

23. What is the solution set of the equation 322 — 5z + 1 = 0?

{5+\/2_2 5—\@} {5+\/ﬁ 5- VI3
a) ; b) ’
6 6 6 6
{5+\/ﬁ 5—\/2_2} {5+\/i§ 5— VI3
c) b d) b
2 2 2 2
24. In interval notation, what is the domain of f(z) = In(4 — z?)?
a) (—o0,—4] U [4,0) b) [—4,4]
c) (—2,2) d) (—o0,—2) U (2, 00)

1/2
> so that only positive exponents occur.

y2/3 d) yi/3

e) N.O.T.

e) N.O.T.

e) N.O.T.

e) N.O.T.

e) N.O.T.

25. Find all real values of m for which the equation 22 + 4mz + 4 = 0 has no real solutions.

aym>lorm< —1 b) m = +1
c)-l<m<1 d) All real values of m

243 +24  122%—12z
522 -5 ° 10z2+ 20z + 10

26. Simplify as much as possible:

d(z+1)3 144(z? —z + 1)
2) z(zx —1)2 b) 25(z + 1)
144(z + 1) 4(z® + 1)

°) 25 ) z(z —1)2

e) N.O.T.

e) N.O.T.



27. Which of the following graphs could represent the function f(z) = vz + 67
a) Y b) Rl

e) N.O.T.

28. What is the average rate of change of f(z) = 222 + 4z — 1 over the z-interval [1,4]?

a) 42 b) 2 c) 14 d) & e) N.O.T.

29. Determine the equation of the parabola with focus at (0,4) and directrix the line y = —4.
a) y = 16z2 b) y = 2? c) y =z’ d)iyi= a2 e) N.O.T.

30. The solution to the inequality % <2is

a) (—o0,1) U[2,00) b) (—o0,1] U [2,00)
c) (1,2 R )iL=2] e) N.O.T.

31. Find the numerical coefficient of the 22y° term in the expansion of (3z — y)7.

a) —21 b) —189 ¢) 21 d) 189 e) N.O.T.

32. If f(z) = 2° — 1 and g(z) = (z + 1)?, then f(g(f(g(-1)))) =
a) —1 b) 0 ¢) 1 d) —2 e) N.O.T.



33. If f(z) = 2% — 4z + 3, then f(z + 2)= ,
a) z2 — 8z + 6 b) z2 —9 c) 22 — 6z +5 d) z2 +1 e) N.O.T.

34. Compute the value of 103084,

a) 64 b) 4000 c) 12,000 d) 10*2 e) N.O.T.
. 2—3 >
35. Write T in standard form, where ¢ = /—1.
1 6 A4 170 @
I ; Lo ol L O OT.
a)2+z b) P 0)25 o5 b d) 7t e) N.O

36. Which of the following functions is the inverse of f(z) = 3z°?
a) g(z) =z22° D) g(z)=3z" c) g(z) = 3¥/x d) g(z) =3¢z e) N.O.T.

37. Which of the following could represent the graph of y = cos(z)?

b4 y

.
L

\ o

e) N.O.T.

38. Simplify e~ n(-=),
a) x b) —1 c)

A
ol
p
|
8

e) N.O.T.



39. The z-intercept(s) of the function f(z) = 222 + 3z — 1 is/are

8) (—1,0) b) (il;__\/ﬁ o)

o) (2,0) d) (‘:”—i—‘/ﬁ 0) ¢) N.OT.

40. The y-intercept(s) of the function f(z) = 2z% + 3z — 1 is/are

2) (0,-1) b) (o, iﬂ;——m)
c) (0,2) d) (0, ijl—‘/ﬁ> e) N.O.T.
41. Convert 495° to radian measure.
a) 8¢ b) & c) 4z d) 3n e) N.O.T.
: a2 :
42. For real z, the solution set of 9 + G 0 is
Tt ) 9 ol
43. What is the minimum value of f(z) = |z| — 57
~a)0 b) 5 c) —10 d) —25 e) N.O.T.

44. Which of the following is not a Pythagorean triple?
a) 3,4,5 b) 5,12,13 c) 9,16,25 d) 8,15,17 e) N.O.T.

45. Consider the function f(z) =5 — z — 2. If a is a constant, then the numerical coefficient
of z in the simplified form of f(z — a) is

a) 2a b) —2a c) —1 d) 1 e) N.O.T.



