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Note From The Author

Kimani “The Machine” Williams, PhD

Ever since I have known myself, I have been tutoring my friends and fellow students in academia. I have been blessed
with a knack for simplifying what seems complicated to students. After high school, I left my home country of Jamaica
to go to Macalester College, a small liberal arts college in Minnesota.

After four wonderful years of Minnesota in the frigid tundra, it was time to return to a climate more favorable to a
Jamaican, so I decided to further my studies by joining the PhD program in Electrical Engineering at the University of
California, Santa Barbara. While working on my doctorate, I started tutoring part-time for a large test prep company.
It so happens, that I am phenomenal at dramatically improving students’ test scores. Soon, I was tutoring so many
students that I began to feel more like a full-time tutor and less like a PhD student.

After completing my PhD in Electrical Engineering, I decided to fully devote myself to my passion for teaching
and tutoring, which led me to start my own company, Tutoring Machines, LLC. In my own microcosmic way, I am
changing the world, one student at a time as I help students reach their goals through higher education.
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*

Comparative and Superlative Modifiers

The comparative is used to compare two things. The superlative is used to compare three or more things.

€« __ 3

© Comparative:  adjective + “er” / more + adjective

Example:  Right: Dwight is taller than James. However, James is much more athletic than Dwigh.

Wrong: Dwight is move taller than James. However, James is much athleticer than Dwight.

© Superlative:  adjective + “est” / most + adjective

Example:  Right: Dwight is the tallest player on the basketball team. He is the most dominant center in the league.

Wrong: Dwight is the most tallest player on the basketball team. He is the dominantest center in the
league.

Idioms

Idioms are the rules that are unique to the English language. The idioms tested on the ACT are primarily tested on
phrases that require a specific preposition to be correct.

A preposition is a word that shows the relationship between a noun or pronoun and other words in the sentence (e.g.
between, over, on, by, of, from, to).

Practice: Circle the Correct Idiom

1. Mary’s effort was much more (than / of / to) what was expected.
2. As the leader, he felt the need to assert his authority (from / over / of / as) the others.

3. The dog caused harm to the plant (on / by) accidentally stepping on the roots.
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English: Drill

(9 minutes or 13.5 minutes with extended time)
PASSAGE Il

Doctors Without Borders

Doctors Without Borders are a group of physicians
31

that gives emergency aid to people affected over wars,
32

epidemics, natural and manmade disasters. The group was

created in 1971 with 300 volunteers, doctors, nurses, and

other staff, including the 13 founding doctors and journalists.

While on its missions, the group witnessed many medical
33

situations that affected underprivileged citizens of

the world but notice was not largely given to this because
34

many people remained uninterested. Therefore, journalists in
the organization garnered support for their cause by promot-
ing modern advocacy, implementing media strategies, and

utilize social networks.
35

31.

32.

33.

34.

35.

“zZom

SN 'S

TOow>

“zZom

SN 'S

NO CHANGE
is

was

were

NO CHANGE
on

by

about

NO CHANGE
it’s

their

there

NO CHANGE

they went largely unnoticed

this was not a largely noticeable situation
these situations went largely unnoticed

NO CHANGE

utilized social networks

utilizing social networks

in the utilizing of social networks
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Therefore, an incomplete idea (sentence fragment) is simply an idea that is not complete. A sentence fragment is

often called a dependent clause since a dependent clause has a subject and a verb but an unfinished idea. A dependent

clause needs to be paired with a complete idea to become complete.

1. Because you loved it. (complete / incomplete)

2. I bought you the necklace because you loved it. (complete / incomplete)

3. Since you paid for dinner. (complete / incomplete)

4. Since you paid for dinner, I will pay for dessert. (complete / incomplete)

The 2 Cs - Complete and Complete

Two complete ideas can ONLY be separated by a period (.), semicolon (;), exclamation mark (!), question mark (?),

single dash (-), colon (:), and a comma + FANBOYS (for, and, nor, but, or, yet, so).

COMPLETE IDEA

L 4

1?:-,+ FANBOYS

COMPLETE IDEA

Anything Other Than the 2 Cs - Complete and Incomplete

A comma CANNOT be used to separate two complete ideas. A comma separating two complete ideas is known as a

comma splice, which is grammatically incorrect. Two complete ideas joined without any punctuation is called a run-on

sentence, which is also grammatically incorrect.

A comma can be used to separate a complete and incomplete idea. A colon or a single dash can also be used to separate

a complete and incomplete idea, but the colon or single dash has to follow the complete idea and come before the

incomplete idea.

COMPLETE IDEA

INCOMPLETE IDEA

INCOMPLETE IDEA

COMPLETE IDEA
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DIGIT

Any numeral from 0 to 9 that is a part of another number.

Example: 572.48

hundredths
hundreds
tenths
tens
ones / unit

11. For how many integers between 33 and 44 is the ones

. . 50. The fraction L is equivalent to 0.142857. What is the
digit greater than the tens digit? 7

A 4 digit in the 501st decimal place of 0.142857 ?

lé' 2 (Note: The digit in the 1st decimal place of 0.142857 is
: 1.

D. 10 )

E.

11

AEEom
co W AN —

CROSS MULTIPLICATION

Solve an equation with fractions on both sides of the equation by multiplying across the equal sign.

a c
- X ad = bc
b d
34. If Mox+dy ﬁ, then what is the value of = ?
3y 3 y
1
G. 3
H. 4
J. 6
K. 13

145



Fundamentals Drill 5

8. The product of three consecutive prime numbers is 385.

11.

18.

162

What is the smallest of the three numbers?

F. 5
G. 7
H. 9
J. 11
K. 13

How many distinct positive integers are prime factors
of both 40 and 48 ?

A, 1
B. 2
C. 3
D. 4
E. 5
atb 1 e
If ath -2 and a and b are positive integers,

what is the least possible value of a + b ?
2

AEzZQm
[X N

o]

31.

58.

59.

2
. . N N
Which of the following expressions is equal to 3

2

A. 3

2

B. 7
8 -2/3

C. 3
8 +2/3

D. T
8-/6

E 13

The fraction % is equivalent to 0.428571. What is the

digit in the 272nd decimal place of 0.428571 ?
(Note: The digit in the 1st decimal place of 0.428571 is
4)7?

REEZQm
(e IR T SN S

The solution set of which of the following equations is
the set of numbers that are 10 units from -2 ?

A, x—2/=10
B. |x+2|=10
C. |x—10/=2
D. |x+10]=2
E. |x+10]=-2
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MATH TEST
60 Minutes—60 Questions

DIRECTIONS: Solve each problem, choose the correct
answer, and then fill in the corresponding oval on your
answer document.

Do not linger over problems that take too much time.
Solve as many as you can; then return to the others in
the time you have left for this test.

You are permitted to use a calculator on this test. You
may use your calculator for any problems you choose,

but some of the problems may best be done without
using a calculator.

Note: Unless otherwise stated, all of the following
should be assumed.

1. lllustrative figures are NOT necessarily drawn to
scale.

2. Geometric figures lie in a plane.

3. The word /ine indicates a straight line.

4. The word average indicates arithmetic mean.

1. The table below shows the time, in minutes, for
8 runners in a 20-mile race after each runner
completed the race. What is the mean time of the 8
runners, to the nearest minute?

Runner Time (minutes)
1 124
2 133
3 129
4 143
5 168
6 162
7 145
8 158
Sum 1,162
A. 138
B. 145
C. 147
D. 150
E. 163

250

DO YOUR FIGURING HERE.

GO ONTO THE NEXT PAGE.



Passage IV

The experiments below were conducted to study the
effects of temperature on the volume of a liquid. Students
filled a number of conical flasks to the top with either
distilled water or salt (CaCl) water at 25°C. Each flask was
sealed with a rubber stopper containing a thermometer and a
graduated glass tubing. The intial height of the liquid in the
glass tubing was measured at 20 mm above the top of the
stopper. The apparatus is shown in the figure below.

Experiment 1

The conical flask filled with distilled water was par-
tially immersed in a cold bath at —4°C. As the temperature
of the distilled water in the flask decreased, the height of the
water in the glass tubing also decreased. At 4°C, the height of
the water in the glass tubing stopped decreasing and began to
increase. At 0°C, the distilled water began to form ice. At that
point the students concluded the experiment.

Experiment 2

The conical flask filled with distilled water was slowly
heated by a bunsen burner. As the temperature of the water
increased, the height of the water in the glass tubing also in-
creased. At 100°C, the distilled water began turning to steam.
At that point the students concluded the experiment.

344

Experiment 3

Two conical flasks containing Solutions A and B were
prepared with different salt concentrations. Solution A had
a higher salt concentration than Solution B. Both solutions
were cooled as in Experiment 1. In both flasks, the height of
the salt water in the glass tubing decreased until the tem-
perature reached —4°C but no freezing occurred. Freezing
occurred for Solution B but not for Solution A at —8°C.

In addition, Solutions A and B were slowly heated. In
both flasks, the height of the salt water increased and did not
turn to steam at 100°C. However, the salt water bubbled out
the top of the tubing at 103°C for Solution B and at 105°C for
Solution A.

18. A hypothetical 2-partitioned beaker contains either
Solution A or Solution B in the top partition and liquid
nitrogen in the bottom partition as shown in the figure

below.
s\
g
——

Solution A or B

Liquid Nitrogen
-10°C
pSS =

If the barrier separating the 2 partitions could be
removed without disturbing the liquid nitrogen or the
solution, which of the following is most likely to occur?

F.  Solution A would begin to freeze and crack the
glass of the beaker.

G. Solution A would decrease in temperature until
it got to —4°C and then no further temperature
decrease would occur.

H. Solution B would decrease in temperature but no
freezing would occur.

J.  Solution B would decrease in temperature but
eventually would start to freeze and crack the
glass of the beaker.



Passage lll

Introduction

Three students were given the following information
on the conservation of energy:

* Kinetic energy is the energy that results from an object in
motion, and gravitational potential energy is the energy
that an object possesses based on its height above the
ground.

 The total mechanical energy of an object is the sum of
its kinetic energy and its gravitational potential energy.
Energy is conserved when the total mechanical energy
remains constant.

» Some energy will be lost in the presence of a frictional
force, which would result in the total mechanical energy
not being conserved.

The students’ teacher then described the following
experiment:

Suppose a block was placed on a surface and
was subjected to a force to cause motion. As
the block moved along the surface, a student
measured the speed of the block twice. The
second measured speed was lower than the first.

Below are the viewpoints of three students about the 2 mea-
surements of speed and their predictions about the motion of
the block after the 2 measurements.

Student 1

At the time when the 2 measurements were made, the
block was moving up a frictionless, inclined surface, and was
slowing down at a constant rate (see figure below). No air
was present.

block

/

i <— height of block

The block would come to rest due to friction, and then accel-
erate down the incline due to gravity. At any given height,
the block’s speed moving up the incline would have been the
same as its speed going down the incline.

358

Student 2

The block was moving on a horizontal surface. The
block experienced a constant frictional force as it moved
along the surface. This force alone resulted in the block
slowing down at a constant rate and would have caused the
block eventually to come to rest. Once stopped, the block
would have remained at rest.

Student 3

The block moved on a horizontal surface that had no
friction. However, the block experienced a force from air
resistance. Air resistance alone slowed down the block and
caused it to lose mechanical energy. The rate at which the
block slowed down depended on the magnitude of the air
resistance force. As the block’s speed decreased, the amount
of air resistance decreased.

15. Assuming that Student 2’s viewpoint is correct, was the
total mechanical energy of the block conserved while
the block moved?

A. Yes, because both the block’s kinetic energy and
its gravitational potential energy increased.

B. Yes, because both the block’s kinetic energy and
its gravitational potential energy decreased.

C. No, because the block’s kinetic energy decreased
and its gravitational potential energy remained
constant.

D. No, because the block’s kinetic energy increased
and its gravitational potential energy decreased.



