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Mathematics
5 Points — 2nd Exam

Instructions for examinee

~. Duration of the exam: Two hours and fifteen minutes.

1. Exam structure and breakdown of points:

This exam consists of two parts.
Part One: Analytical Geometry, Vectors,
Spatial Trigonometry, Complex Numbers
2x33% —

3
Part Two: Growth and Decay, Power Functions,

2 .
66§ points

Exponential and Logarithmic Functions

1
1><33§ — 33§ points

Total — 100 points

3. Material that may be used during the exam:

(1) A non-graphing calculator. You may not use the
programming options of a programmable calculator.
Use of a graphing calculator or programming options
may lead to the disqualification of your exam.

(2) Formula sheets (attached).

(3) A Hebrew-foreign language/foreign language-Hebrew
dictionary.

7. Special instructions:

(1) Do not copy the question, but do indicate the number of
the question you are answering.

(2) Start each question on a new page.

Write the steps of the solution in the answer booklet,
even when the calculations are done with a calculator.
Explain all of your work, including calculations,

in detail and in a clear and organized fashion.

Lack of detail may lower your score or

lead to the disqualification of your exam.

(3) For draft paper, use the pages in the answer booklet. Use
of other draft paper may lead to the disqualification of

your exam.

Good Luck!
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Questions

Note: Explain all of your work, including calculations, clearly and in detail.

Lack of detail may lower your score or lead to the disqualification of your exam.

Part One — Analytical Geometry, Vectors, Spatial Trigonometry,
and Complex Numbers (66% points)

Answer two of the questions 1-3 (each question — 33% points).

Note:

If you answer more than two questions, only the first two answers in your answer booklet

will be graded.

1. Given: Points A(-3a,0) and B(3,0). a>0 is a parameter.

N.

a.

Express in terms of a the locus [»0mxan mpnin] of all the points P that satisfy % =1.

Show that the locus of all the points Q that satisfy 8% =2 is acircle, and express in

terms of a the coordinates of the center of this circle and its radius.

Consider the set of all the circles that are tangent to the locus that you found in Item x

and pass through the center of the circle that you found in Item 2.

Given: The centers of these circles form a locus that passes through the origin of the
axes.

(1) Identify this locus.

(2) Find a, and write the equation of this locus.

Continued on page 3 p
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2.

The figure below shows the cuboid ABCDA’B'C’'D’.

Edges DA, DC, and DD’ lie on the X, y, and z axes, respectively, as shown in the figure.
Given: DA=4, AA’=3.

Let AB=a. a>0 is a parameter.

Points P,N, L, and K are located on the .D ’ C’
cuboid edges AA”, DC, BC, and A'B’, '

, : A L K B’
respectively, such that the following are true: ; ~

AP = 2PA’ , Pe D TN e

N (0,5.0), T

L is the midpoint of Edge BC,

AK = DN :
N. Find the equation of Plane PNK.

3. (1) Find parametric representations of Line NK and of Line PL.
If necessary, express them in terms of a.

(2) Explain why Lines NK and PL are skew lines [D2%0xn pv].

»>. (1) For what value of a is <PC'C=282.1°?
Your answer should be correct to two decimal places.

(2) Isthere a value of a for which <{PC’C =90° ? Explain.

z; and z, are two complex numbers that satisfy: 2y |=|2y| =1, argz) +argz, = 90° .

N. Prove that the product of z, -z, is a pure imaginary number, and express it in terms of r.

Points A, B, and C in the Gauss plane represent the complex numbers z,, z,,and z,,respectively.
Given: Points A, B, and C are not located on one line, and Point C is located on the line y = x.

3. Explain why Triangle ABC is an isosceles triangle.

Point D in the Gauss plane corresponds to the complex number z; - (z, * 22)2.
Given: z,+z,=7+7i
2,—2,=1—1
(23)%=2i
3. (1) Find the coordinates of Points C and D (find both possibilities).
(2) Calculate the area of the quadrilateral BDAC for the point C that is located in the

first quadrant. Continued on page 4 p
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Part Two — Growth and Decay, Power Functions,
Exponential and Logarithmic Functions (33% points)
Answer one of the questions 4-5.
Note: If you answer more than one question, only the first answer in your answer booklet will
be graded.

mx

4. Given: the family of functions f(x)=e’™ —e™ . m>0 is a parameter.

Answer Item x. If necessary, express in terms of m.
N. (1) What is the domain [n77300 ownn] of the function f(x) ?
(2) Find the coordinates of the points of intersection of the graph of the function f(x)
with the axes (if there are any).
(3) Find the equations of the asymptotes of the function f(x) that are perpendicular to
the axes (if there are any).
(4) Find the coordinates of the extrema [)%>»n mT»y] of the function f(x) (if there are

any), and determine what type of extrema they are.

3. On asingle set of axes, sketch the graphs of the functions f(x) for m=1 and for
m =2 (it is known that the two graphs intersect each other at exactly two points).

Show which graph corresponds to each of the given values of m.

The line y =k is tangent to the graph of the function f(x).
3. (1) Expressinterms of m the area of the region bounded by the graph of the

function f(x), the y-axis, and the line y =k.

For each m, we denote the area described in Sub-item »(1) by S_ .

(S, is the area for m=1).

wn

(2) Show that for every m, the relation S_ = ﬁ] is satisfied.

Continued on page 5 p
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5. Given: f(x) is a function that is continuous and differentiable [n77) no>xd oxpne] for all x.
Let g(x)={n(f(x)) .
The function g(x) is defined for all x >4 and for all x <2, and only there.
In the interval 2<x=<4, f'(x)=0 only for x=3.
The figure below shows the graph of the function g(x).

The function g(x) equals zero only at the points where x =1 and x =-2.

g(x)

x. Find f(-2), f(0), and f(1).

3.  What are the intervals on which the function f(x) is positive and on which it is negative?
Explain.

»>.  What are the coordinates of the points of intersection of the graph of the function f(x)
with each of the axes? Explain.

7. The function f(x) has two horizontal asymptotes. Write their equations.

n.  What are the intervals on which the function f(x) is increasing and on which it is
decreasing? Explain.

3. Sketch the graph of the function f(x).
1

t.  Explain why: ff(x) dx>3.

-2
Good Luck! IanbYsna
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