numBar 2010

numBar Examination

Directions: For each question in this section, select the best answer from among the choices
given and enter the corresponding letter on the e-form.

1. For what value of k does 4.56 x 10" equal 0.00456?

(A) -3
(B) -2
€ -1
(b) 0
() 1 [1.4][2.1]

2. If5x=4and 3y =12, what is the value of 10x —y?

(A) -8
(B) -4
& 4
(by 8
(E) None of the above [2.1][8.1]

3. Music downloads at Car_e_oK.org cost d dollars per song. A year’s membership costs $12.
At this rate, which of the following represents the cost to a new member Andy (membership
and downloads) if he downloads 125 songs in the year?

(A)  125/d+12
(B) 125d+12

(C) 137
(D) 1644
(E) 137d [5.2][8.2]

4. 1f 8 <Vk <12 and n® = k, which of the following could be the value of n?
(A)
(B)
(C)
(D)
(E)

O N4 U1 W =

[1.1][1.4][1.6]



Jacob sent 5/6 of his sons to buy corn. One was held by the master of the store house,
leaving % of Jacob’s sons to return to him with corn. How many sons did Jacob have?
(A) 6

(B) 8
(C) 10
(D) 12
(E) None of the above [2.1][5.1]

Which of the following binomials is a factor of a’c — a’d + 2abc — 2abd + b%c — b’d?
(A) (c-d)

(B) (a-b)
(C) (c+d)
(D) (a+c)
(E) (b+d) [1.2]

If in the plains of Mesopotamia five bails of tobacco will get you two goats, then how many
bails of tobacco would you need to get a herd of 48 goats there by the Tigris river?

(A) 100
(B) 120
(C) 140
(D) 160
(E) None of the above [1.3]

166863

For all positive values of x, which of the following is equal to PR ?
(A) 2x2y3/5

(B) 2

(C) 2X12y8

(D)  2x'y*?

()  2x"? [1.5]

If the point (-3, 2) is the vertex of the parabola, y = x* — 2cx + ¢* + 2, then what is the value of
the constant cin this equation?

(A) -3
(B) -2
€ 2
(b) 3

(E) None of the above [1.2] [1.6][3.1][5.1]



10. In the equation y = 3, if the value of x is cut in half, then what happens to the value of y?
(A) yisdoubled
(B) yiscutin half
(C) ydoes not change
(D) vyistripled
(E)  None of the above [3.2]

11. We know that for all real numbers a, b, and c, the following equation holds:
a(b+c)=ab+ac.
What is the name given to this property in mathematics?
(A)  Associative property
(B) Binomial property
(C) Commutative property
(D) Distributive property
(E)  Esoteric property [4.1]

12. If m and n are real numbers, then ...
(A)  mn=nm
(B) m—=n=n-m
(©) m/n=n/m
(D) m+n=n+m
(E) both A and D are correct [4.2]

13. If you wanted to know how the entire student body of your school felt about the quality of
food in the cafeteria but you could only ask 20 students, then the “best” way to choose the
sample of 20 students would be ...

(A)  Askyour 20 closest friends

(B)  Ask the first twenty kids on the roster for your homeroom

(C)  Ask the kids whose names appear on twenty slips of paper randomly drawn from a bin
containing slips of paper each with the name of a student (one slip for each student in
your school)

(D)  Ask the first 20 boys you see in the morning

(E)  Ask the first 20 girls you see in the morning [6.1]



14.

15.

16.

Given the set of data for service hours completed {10, 12, 12, 12, 17, 21, 21, 22, 25, 498},
what is the “best” measure of central tendency (calculated correctly) for this data?

(A) Median=21

(B) Mean=65

(C) Mode=12

(D) Mean =650

(E) Median=19 [6.2]

A random sample of individual elementary students from across the country was asked to
assemble the exact same jig saw puzzle. Based on the variables ( a = age of student in years;
t = time in minutes to complete the assembly) the following line of best fit was determined
for the national population of elementary students:

t=-0.75a +25.5

Sally completed the assembly in exactly 21 minutes. Using the best fit line, predict Sally’s

age in years.

(A) 6

B) 7

(& 8

(b)) 9

(E)  Impossible to predict from the given information [1.6][3.1][6.3]

There are 22 people going on a bus trip to the falls. Seven of these folks are female and
eight of these folks get motion sickness on the trip. Ten of the males don’t get motion
sickness on the trip. The bus driver, who is not one of the 22 people on the trip, is alerted
by an indicator light that the rest room in the back of the bus is being used by an individual.
The driver must focus on the road so he does not know anything about the individual. What
is the probability that the person in the restroom is a female with motion sickness?

(A)  1/22

(B) 7/22
(C) 4/11
(D) 3/22

(E) 5/11 [5.2][7.1]



17.

18.

19.

Given the linear function:
y =0.625x + 12

What is the ratio in the change in y to the change in x along the graph of the function?

(A) 35
(B) 5:8
() 5:1
(D) 8:5
(E) 5:3 [1.3][8.3][8.5]
Given the two lines:
L1: y=6x-2
L2: y=x+8

What is the point of intersection between the two lines?

(A)  (0,-2)

(8) (0,8)

() (2,10)

(D) (8,0)

(E) (1/3,0) [8.4]

The Hill Valley High senior class sold tickets to the “Enchantment Under the Sea” dance for a

fund raiser to fix the town hall clock. Student tickets sold for $2.00 and faculty tickets sold
for $2.50. A total of $450.00 was collected on the sale of 216 tickets. How many faculty
tickets were sold?

(A) o

(B) 36

(c) 48

(D) 100

(E) 180 [5.1]



20. Doc Brown’s math class has a set of 27 calculators. Each calculator requires 3 batteries,

21.

which can be purchased in packages of 4 batteries. What is the least number of these
packages of batteries that can be purchased to replace all the batteries in the 27
calculators?

(A) 9

(B) 13

(C) 20

(D) 21

(E) 36 [1.5]

As shown below, the rectangular slats of a truss design that could have been employed in

the construction of Noah’s Ark are open on the short side to an angle of 68°. What is the
measure of the angle open on the long side of the truss design?

?
68°
(A) 64°
(B) 112°
(C) 26°
D) 45°

E) 68° [9.1][13.1]



22. If the radius of a circular cylinder is doubled, then what is the ratio of volumes new (after
doubling) to old (before doubling)? Note: Ratios are in the form (new : old).
(A) 1:1
(B) 2:1
(C) 3:1
(D) 4:1
1

(E) 8: [9.2][1.3]

23. Which of the following statements is true?
(A) All parallelograms are quadrilaterals.
(B) All circles are concentric.
(C) If line AB is parallel to line CD and line CD is parallel to line EF, then line AB is parallel to
line EF.
(D) Both (A) and (C) are true.
(E) The statements (A), (B), and (C) are all true. [10.1]

24. Consider the statement P: “If a geometric shape is a square, then it is a rectangle.” Given
statement P is true, which of the following statements is true?
(A) The converse of P: “If a geometric shape is a rectangle, then it is a square.”
(B) The inverse of P: “If a geometric shape is not a square, then it is not a rectangle.”
(C) The contrapositive of P: “If a geometric shape is not a rectangle, then it is not a square.”
(D) Both (A) and (B) are true.
(E) The statements (A), (B), and (C) are all true. [10.2]



25. William is a ten year old boy who lives in Peterborough England just down the road from the
cathedral. In the great room of his home there is a Norman window (shape of a square
surmounted by a semi-circle). Bill is playing ball in the great room even though his mum
told him not to. You see, if the ball escapes his control and breaks the glass in the highly
regarded Norman window, then Bill is sure not to get his mid-morning snack for the next
month or more. The window has drapes over the semi-circle and over the triangular corners
of the rectangle (pictured below). The drapes would protect the glass in those areas.

All of a sudden the ball accidentally bounces out of William’s hands after a hard throw at the
brick mantle. It is headed in the direction of the Norman window. If each point of the
window is an equally likely target, then what is the probability the glass will be struck by the
ball?

(A) 4/(m+8)

(B) %

(C) %

(D) 1/n

(E) 1/(w+4) [11.1][13.8]



26. A television antenna is attached at the peak of a pitched (30° to the horizontal) roof. A
stabilization wire is attached to the antenna 6 feet from its bottom and attached to the roof
8 feet from the peak. How long, to the nearest foot, is the wire?
(A) 18
(B) 17
(C) 14
(D) 12
(E) 10 [12.1][13.5]

27. Consider the figure below. If the red segment is a perpendicular bisector of the green
segment, then by what percentage is the blue side longer than the red side?

(A) 20%
(B) 40%
(C) 60%
(D) 80%
(E) 100% [13.2]

28. What is the slope of the line that contains the points (8, 2) and (6, -3)?
(A) 2/5
(B) 5/2
(€) 1/4
(D) -2/3
(E) None of the above [13.3]



29. Which two of the three lines given below are perpendicular?

I 3y+2x=6

Il 2y—3x=6

M. 6y—4x=6
(A) landll
(B) landlll
(C) Nand 1l

(D) I'is perpendicular to both Il and Il
(E) No pair of the lines are perpendicular

[13.4]

30. Pat looks up at a certain time of day and sees that the sun is at an angle of 32° with the
horizontal. If Pat is approximately 6 feet tall, how long is Pat’s shadow?

(A) 3.2 feet

(B) 3.7 feet

(C) 5.1 feet

(D) 9.6 feet

(E) 12.0 feet [13.6]

31. What is the measure of the diagonal for the rectangle of maximum area with a perimeter of
28 meters?
(A) 2729 meters
(B) 10 meters
(C) 7V2 meters
(D) 28
(E) 2V7 [13.7]



32. For a certain species of fish, Captain Ahab recommends no more than 1 fish per gallon of
water in an aquarium. The inside of Herman’s aquarium with rectangular sides measures 22
inches wide by 8 inches long by 15 inches tall. The aquarium is filled with water to a depth
of 12 inches. What is the maximum number of this species of fish recommended by Captain
Ahab for Herman’s aquarium?

(Note: A gallon of water is about 231 cubic inches.)
(A) 3
(B) 4
() 9
(D) 11
(E) 19

33. The expression

L — = 2
100 4z MN36 W9

is equal to:
(A) 0
(B) 64
(@] 76
(D) 864
(E) 2,400

12&:5?
37

34. For all positive values of x, which of the following is equal to 7

(A) 4
(B) 4x *?
(Q) 43
(D) 4x°
(E) 4x™



35. The table below shows the final scores of each Rose Bowl game from 1994 through 2003.

Year | Winning | Losing
Score Score
1994 21 16
1995 38 20
1996 41 32
1997 20 17
1998 21 16
1999 38 31
2000 17 9
2001 34 24
2002 37 14
2003 34 14

What is the positive difference between the greatest losing score and the least winning score for
these games?

(A) 8
(B) 9
(C) 15
(D) 24
(E) 32



