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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.

Write only in the answer booklet. Write "noyo" at the top of each draft
page. If you write draft material on paper outside the answer booklet,
your exam may be disqualified.

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. The length of the segment AB is 4. y
Given: Point A is located on the y-axis, and Point B is located on the

x-axis (see figure).

Point M is the midpoint of the segment AB . B X

N. Find the equation of the locus [» 0mx3n Dypnin] of all the points M

that were constructed in this way, and identify this locus.

Given: Point L is located on the segment AB such that % =t . t>0 Isaparameter.

3. Express in terms of t the equation of the locus of all the points L that were constructed
in this way, and identify this locus.

3. For what value of t does the locus you found in Item 1 coincide with the locus you
found in Item x? Explain.

7. Istherea t>0 for which the locus you found in Item 2 intersects the x-axis at the

point (5, 0)? Explain.

Continued on page 3 p
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ABCDA’B’C'D’ is a cube with an edge length of 6 (see figure).

2.

Point B is located at the origin. }|3, c’
N. Calculate the size of the angle between |
Al : D’ ,

Segment A’C and Segment BC'. !
a.  Prove that the line A’C is perpendicular to the ,

plane BC'D . : K i
Point K is the intersection point of the line A’C 3 ~.|c
with the plane BC'D . BT

. . AK

».  Find the ratio A7~ . IS -

Point O is the intersection point of the diagonal of

the base AC with the diagonal of the base BD .

7. Prove that Point K is located on the segment C'O .

. (D
(2)
a. (D
(2)

Prove that any complex number z satisfies z+z=|z \2 .
Prove that if the complex number z is located on the unit circle [T Yayn],

then the number % is also located on the unit circle.

.. 1.
Show that for any complex number z located on the unit circle, the sum z+  is
a real number [>wnn 7901n].
z; and z, are complex numbers located on the unit circle.

Given: The imaginary components of z; and z, are positive.

1

. 1
Prove that if z, + 7 +z,+ Z,

>2, then z; and z, are in the first quadrant.

w=1-cis(a) isa complex number. Given: (< q < % .

In a given geometric sequence, the first term is % and the second term is w .

Given: The sum of the first 5 terms in the geometric sequence is O .

»w (1)

Express the common ratio of this sequence in terms of « , and explain why all the

terms of this sequence are located on the unit circle.

(2) Find o (find both possibilities).

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

4. Given: the function f(x)={n <

N.

7.

be graded.

1)

2
©)

C))

exeiX+1> , which is defined for all x .

Find the coordinates of the points of intersection of the graph of the function f(x)
with the axes (if there are any).

Find the positive and negative intervals of the function f(x) (if there are any).
Find the equation of the asymptote of the function f(x) that is parallel to the
X-axis.

Find the intervals on which the function f(x) is increasing and on which it is

decreasing (if there are any).

Sketch a graph of the function f(x).

1)
(2)

Prove that f(x)=x—¢n(eX+1) .

Explain why the graph of the function f(x) is located entirely under the line y = x .

Given: The function g(x)= ﬁ , which is defined for all x .

1)

2

oX

What are the positive and the negative intervals of the function g(x) (if there

are any)?

a>1 is a parameter.

Use the derivative of the function f(x) to show that the volume of the solid of

revolution [112>0n ] generated by the region bounded by the graph of the
2a

function g(x), the axes, and the line x = (na equals nQn<m> . Provide detailed

calculations.

Continued on page 5 p
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5. Given: the family of functions f(x)=

e—IIlX

1+x2°

m is a parameter.

Answer Items xandafor m =0 .

x. (1)
(2)
3)
. D

(2

What is the domain [n77300 onn] of the functions f(x) ?

Find the positive and negative intervals of the functions f(x) (if there are any).
Explain.

Given: All the functions f(x) of the family intersect at one point. Find the

coordinates of this point.

For m =0 , find the values of m for which the derivative f'(x):
(1) does not vanish [noaxnn] at any point.
(i1) vanishes at exactly one point.

(ii1) vanishes at exactly two points.

Shown below are three graphs (I-III) of functions in the family of functions f(x) for
m=0.

It is known that m #1 and that each of the graphs corresponds to a different value
or range of values of m .

Assign the correct value or range of values of m to each of the three graphs.

Explain.

Answer Item ». You may make use of the appropriate graph from the given graphs I-III.

».  Sketch a graph of the function f(—x) ,for 0 <m<1.

III I 1
‘GOOd Luck! IanbYsna
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