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I. Calculus – 24%

A.  Derivatives

1.  Definition/Basic Meaning

2.  Power and Chain Rules

3.  Product and Quotient Rules

4.  Trig Rules

B.  Applications (PVA (position/velocity/acceleration);

max/min; slope; generic

II. Algebra – 24%

A.   System of Equations (both linear and non-linear)

1.  Solutions of Equations

2.  Applications

B.  Equations of Lines

SD-CP-M-1

f(x) = x3 + x.  At x = 3, what is its derivative?

A.

B.

C.

D.

SD-CP-M-4

y = (3x4 + x – 8)-3.   

.    q = 

A. 12x3 + 1

B. -12x3 – 1

C. -36x3 + 3

D. -(36x3 + 3) 
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SD-CP-M-7

Find

The coefficient of the x2 term is _____.

A. -15

B. -4

C. 9

D. 12 

SD-CP-M-10

A. 12sin2 (4x) cos(4x)

B. 12sin2 (4x)

C. 3(sin (4x))2 cos x

D. 3sin2 (4x) cos (4x)

SD-CP-M-15

The equation of the tangent to the curve of

y = x2 – 4x at the point where the curve crosses the 

y – axis is _______.

A. y = 8x – 4

B. y = -4x

C. y = -4

D. y = 4x - 8

SD-CP-M-24

Given 8x + 5y = 22 and 6x + 2y = 13.

Solve for x and y, then x – y =.

A. -1 B.

C. D. 1



SD-CP-M-25                                                  40 seconds

Given 2xy + 1 = 0 and x + 16y = 2.

Solve for y.  What is the sum of the two y

solutions?

A. B.

C. D.

SD-CP-M-35

Admission to the town movie theater was $2.50 

for adults and $1.50 for children.  If 350 tickets 

were sold for a total of $625, how many more 

children than adults attended the movie?

A. 50

B. 100

C. 150

D. 200

SD-CP-M-40

The equation of the line through the origin and 

perpendicular to the line y = 3x + 1 is ______.

A. y = 3x B. y = -3x

C.

D.

III. Geometry – 24%

A.  Vectors (both two and three-dimensional)

1.  Addition, Subtraction, Scalar Multiplication,

Magnitude

2.  Rectangular and Polar Forms

3.  Dot Product and Cross Product

4.  Change of Base

5.  Applications

6.  Lines and Planes defined by vectors



Vectors:

Symbols and notation for vectors:

= unit vector

= vector

=  magnitude of         (length of      , norm of      )   

v̂

v

v v v v

Graphic Form: A

Component Form:

Polar Form:

B

ˆ ˆ(cos ) (sin )v v i v j  

ˆˆ ˆ, ,v a b c or v ai bj ck   

Dot and Cross Products:

Dot Product (scalar product):

(pronounced u dot v)

Cross Product:

(pronounced u cross v)

Words:   normal (perpendicular, orthogonal)

For the Cross Product of two vectors, I used the 

“RIGHT HAND RULE”

u v

u v

SD-CP-M-55

In the figure, which of the following is true?

A.

B.

C.

D.

0a b c d   



CP-M-47

If 

there is one POSITIVE value of a for which

What is true of a?

A. a is divisible by 3

B. a is divisible by 5

C. a is divisible by 7

D. a is divisible by 11 

SD-CP-M-53

A plane is flying level to the ground.  The plane’s 

airspeed is 300 mph and its compass heading is 

due north.  If there is a 60 mph wind blowing 

toward the northeast, how far from due north is 

this plane actually heading?

A. 4°

B. 5°

C. 6°

D. 7°

Lines defined by vectors

This refers to lines and planes in 

3-dimensions

A line is defined by a point on the 

line and a vector parallel to the 

line

CP-M-43

Which set of parametric equations are NOT 

equations for the line though the points

P(-11, -21, 3) and Q(14, -11, -2)?

A. B.

C. D.

11 15

21 6

3 3
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y t

z t

  


  
  



Note:  Vectors can be called 

perpendicular (or normal) to each 

other WITHOUT having a common 

point.

However, lines in 3-dimensions MUST 

INTERSECT to be perpendicular.  

Otherwise, they are skew lines.  (Even 

though the vectors that define them 

are perpendicular.)

Planes defined by vectors:

A plane in 3-dimensions is 

defined by a point in the plane 

and a vector that is normal to the 

plane (the normal vector.)

CP-M-49

What is an equation for the plane that 

contains the points A (1, 1, 1), B (-2, 1, 0) 

and C (3, 2, 1)?

A. x – 2y + 3z = 2

B. x + 2y + 3z = 6

C. x + 2y – 3z = 0

D. -x + 2y + 3z = 4

IV. Logarithms and Logarithmic Equations – 16%

A.  Definition and Properties of Common Logarithms

B.  Solving Equations Involving Logarithms

V. Quaternions – 12%

A.  Definition and Properties of Quaternions

B.  Addition, Subtraction, Multiplication and Division

C.  Conjugate, Inverse, and Norm

D.  Very basic knowledge of origin and uses of quaternions



IV. Logarithms and Logarithmic Equations – 16%

A.  Definition and Properties of Common Logarithms

B.  Solving Equations Involving Logarithms

All logarithms are base a, where a is a natural number or a positive 

fraction.  (No natural logarithms – base e)

All questions are about logarithms, simplifying expressions or 

solving equations.

(Did not write questions about exponential expressions or 

equations.)

EXCEPTION:  The definition logax = y iff ay = x

is needed in some questions.

SD-CP-M-66

7 log x + 5 log y2 – ½ log x6 – 4 log y3

can be simplified to log xayb.  What is

a + b?

A. 1

B. 2

C. 3

D. 4

SD-CP-M-67

Solve for x > 0:  4 log2(x
2) + 9 = 11

A. 0.967

B. 1.078

C. 1.189

D. 1.300

V. Quaternions – 12%

A.  Definition and Properties of Quaternions

B.  Addition, Subtraction, Multiplication and Division

C.  Conjugate, Inverse, and Norm

D.  Very basic knowledge of origin and uses of quaternions

Sources:  Internet and YouTube

Warning:  These sites can tell you way more than you need to know.

The only topics are those listed above.

So when Wikipedia says things like:

“Quaternions are a 4-dim associative normed division algebra”

“Quaternions are one of only 2 finite-dim division rings”

….ignore that kind of info.



SD-CP-M-77

Given the quaternions u = 4ik and

v = 7i + 2j – 5k, find uv.

A. 8 – 20i + 28k

B. 8 + 20i – 28k

C. 8 + 20i + 28k

D. 8 – 20i – 28k

SD-CP-M-73

Who developed the concept of 

quaternions?

A. Hedy Lamarr

B. Albert Einstein

C. William Hamilton

D. Emmy Noether


