Physics | Math Assessment

The purpose of the following 10 questions is to assess some math skills that you will need in
Physics|. These questions will help you identify some math areas that you may want to review
asyou take Physics|. Asalways, select the best answer from the choices given.

1. Consider the following equation:
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wherea>0,b>0,andd > 0. We arelooking for asolution for x where0 < x < d.

A.
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E.

It isimpossible to solve this equation except with numerical techniques because it
involves the reciprocals of polynomials and there is no general formulafor that.

There is exactly one solution and it can be found using a linear equation.

There are exactly two solutions that are found using the quadratic formula.

It is possible to write an expression for the solution(s) using the quadratic formula, but it
isimpossible to know which one(s) (if any) satisfy the condition on x without knowing
more about a, b, and/or d.

None of the above.

In questions 2-4, the function f(x) is continuous and differentiable on the interval [a,b]. That
means that the graph of f(x) is a continuous curve with no breaks and the slope of f(x) iswell-
defined. When we speak of the slope of f(x), we mean the slope of the graph of f(x) versus x.

2. If the dope of f(x) is negative in [ab], then
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f(x) £0 at al pointsin[a,b].
f(x) =0 at some point in [ab].
f(a)>f(b).

All of the above.

None of the above.

3. Iff(x) <0in[ab], then the slope of f(x)
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isalways positive at al pointsin (ab).
is always negative at all pointsin (a,b).
must be zero at some point in [ab].

All of the above.

None of the above.



4. Intheinterva [ab], the slope of f(x) is constant. The average value of f(x) in that interval is
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f([a+b]).

the area under the graph of f(x) between aand b, divided by (b—a).
All of the above.
None of the above.
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5. Inthe graph below (not necessarily to scale), f(x) is defined in the interval [a,b] by the
straight line segments connecting the points as shown.
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The area under the graph

is always positive or zero.

iszeroif p=aq.

can be calculated using area formulas for triangles and rectangles.
All of the above.

None of the above.
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6. Thevector v shown below has length c. Its angle measured counter-clockwise from
horizontal axisis q and its angle measured clockwise from the vertical axisisf .

The vertical component of v isgiven by

csin(q).

c cos(90°—).

c cos(f).

All of the above.
None of the above.
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7. Inthe diagram below, the vectors U and v are at right angles to each other. The length of U
isc and the length of v isd. The horizontal and vertical componentsof U areaand b
respectively.

The vertica component of v, e, is

A. ad/c.
B. bd/c.
C. bd/a
D. ¥d?-c?.
E

. None of the above.



8. Consider two vectors, U and v, and their sum, w = tu + v. Which orientation of the
vectors shown below gives the smallest magnitude (Ilength) of w ? (The magnitudes of U
and v don't change in the diagrams, but don’t assume that they are drawn to scale.)
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D. It doesn’'t make any difference since the magnitudes of t and v don’'t change.
E. Thereisno way to tell without knowing the magnitudesof U and v.

9. (Challenge problem.) The vectors U and v are given as shown below, with lengths c and d
respectively. The angle of U with respect to the reference lineis q and the angle of v with
respect to the reference lineisf, going counter-clockwise.

ref. line

The magnitude (length) of thesum, w =t + v, is

A. (c+d)cos(f - q).

B. ccos(q) +dcos(f).

C. \/02 cos®(q) +d? cos?(f) .
D

E

. \/02 +d? +2cdcos(q- f).
. The magnitude of w cannot be determined unless the direction of the referencelineis
known.



10. Dick and Jane went into business selling mud pies. They set up two mud pie stands at
opposite ends of the neighborhood to maximize their potential customers. On Monday, they
sold atotal of 100 pies. One Tuesday, Dick took the day off because his sales were so good
on Monday. Jane figured that she could triple her sales from Monday if she copied Dick’s
dlick techniques. Unfortunately, Dick’s customers from Monday all returned their pies to
Jane on Tuesday. Jane met her Tuesday sales target, but she only sold 20 new pies after
reselling all of Dick’s returned pies from Monday. What equations would you use to
determine how many pies Jane sold on Monday?

A.

B.

J+D =100
3J=120

J+D =100
3J-D=20
J+D =100
3J+D =120

. Thereis not enough information to determine a unique answer.

There is contradictory information so there is no answer.



