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Note: This exam has special instructions.
Answer the questions according to these
instructions.

Mathematics

5 Points — 2nd Exam

Instructions

~. Duration of the exam: Three hours.

1. Exam structure and breakdown of points:

There are two parts in this exam, with a total of five

questions.
Part One:  Analytical Geometry, Vectors,

Spatial Trigonometry, Complex Numbers
Part Two:  Growth and Decay, Power Functions,

Exponential and Logarithmic Functions
Answer three questions of your cholice
— 3x3373 =100 points.

>. 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 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 "now»o" 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

Answer three of the questions 1-5 (each question — 33% points).

Note:  If you answer more than three questions, only the first three answers in your answer booklet

will be graded.

Part One — Analytical Geometry, Vectors, Spatial Trigonometry,
Complex Numbers

1. Consider Rhombus ABCD . The diagonals of the y
rhombus are located on the axes, as shown in the figure.
We know that: the length of Diagonal AC is 10 ;
the distance of each of the sides of C A

the rhombus from the origin is +'5 .
N. Find the equation of Side AB .

A circle is inscribed within the rhombus.

3. Find the equation of the circle.

Point M is the tangent point of the circle and the rhombus in the first quadrant.

».  Find the coordinates of Point M .

From Point M a perpendicular is dropped to the x-axis, intersecting it at Point K(a, 0) .

On the line x =—a we mark Point E and draw a line through it parallel to the x-axis.

The parallel line intersects the perpendicular bisector of Segment EK at Point G .

7. Show that the locus [»vmxan mpnin] of all Points G obtained in this way is located on a

parabola, and find the equation of this parabola.

Point N is located in the first quadrant, on the parabola whose equation you found.
The x-coordinate of Point N is 5.
n. Find the equations of the two circles whose centers are at Point N and that are tangent to the

circle inscribed in the rhombus.

05 /Continued on page 3/
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2.

05

Consider a pyramid SABCD with a square base ABCD .
Point E is the intersection point of the base diagonals, and

Point F is the midpoint of Edge BC .

We denote: S_ﬁzy , ST:ZX , ﬁzg.

N. Express the vectors BC and DC intermsof u, v,and w .

Segment SE is the altitude [721] of the pyramid.
We know that |u|=7.

3. Find the value of u-w .

We know that BA =(—3,4,5) .
».  Find the size of the angle between SB and the pyramid base.

We know that: E(0,4,5) ; the plane of Base ABCD is parallel to the z-axis.

7. Find the equation of the plane on which the pyramid base rests.

We know that the x-coordinate of Vertex B is 3.

n. Find the coordinates of Vertex B .

NX. (1) Find the solutions to the equation: 22 +64i=0 (z isa complex number).
: : %464 _ :
(2) Find the four solutions to the equation: P 0 (z is a complex number).
7Z- — 4l
The solutions that you found in Sub-Item x(2) represent vertices of a quadrilateral on
the Gauss plane.

3. Find the area of the quadrilateral.

We rotate the quadrilateral about the origin at an angle a in a counter-clockwise
direction, 0° <a <90° .
>.  What is the value of the product of all the numbers that represent the vertices of the
quadrilateral for a =45° ? Explain your answer.
7. (1) Find the two values of a for which the product of all the numbers that represent the
vertices of the quadrilateral after the rotation will be a pure imaginary number.

(2) For each of the values of « that you found, what is the value of that product?

/Continued on page 4/
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Part Two — Growth and Decay, Power Functions,
Exponential and Logarithmic Functions

Consider the functions k(x)=xe* and m(x)=2e* —1 ,defined for all x .

N. (1) Find the equation of the asymptote that is perpendicular to the y-axis for each of the
functions k(x) and m(x) .
(2) Find the increasing and decreasing intervals of each of the functions k(x) and m(x)
(if there are any).
(3) Find the coordinates of the intersection point of each of the graphs of the functions k(x)

and m(x) with the y-axis.

The graphs of the functions k(x) and m(x) intersect at exactly two points, one point where x =a ,
and another point where x=b, b>a .
3. Sketch a graph of function k(x) and a graph of function m(x) on the same coordinate system.

e*—1
x—1

Consider the function f(x)= , defined forall x+1 .

3. (1) Find the equations of the asymptotes of function f(x) that are perpendicular to the axes.
(2) Find the coordinates of the intersection point of the graph of function f(x) with the
X-axis.
7. Explain why the equation f’(x) =0 has exactly two solutions.
n. (1) Explain why 1<b.
(2) Express the increasing and decreasing intervals of function f(x) intermsof a and b .

y.  Sketch a graph of function f(x) .

/Continued on page 5/
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5. The graph on the right describes the function f(x)= , defined on the domain x>0 .

20n(x)—1
X
N. Find the coordinates of the intersection point of the

graph of function f(x) with the x-axis. fx)

—

Consider the function g(x) , defined on the X
domain x >0 , which satisfies: g'(x) =f(x) .

The y-coordinate of the extremum [y¥pn N7

of function g(x) is: —% .
3. (1) Find function g(x) .
(2) Find the coordinates of the intersection points of the graph of function g(x)
with the x-axis.

(3) Sketch a graph of function g(x) .

Consider function h(x) defined such that: h(x)=1+ ﬁ where b is a parameter greater than % .

»>. (1) Find the domain [n77nn ownn] of function h(x) .
(2) Determine whether the graph of function h(x) intersects the x-axis. Explain your answer.
7. Find the coordinates of the extremum of function h(x) , and determine its type. Express your
answer in terms of b , if necessary.

n.  Determine which of the graphs I-IV below describes function h(x) .

y Y y y
A i N i /: i A A
L/ : X : : X : : X \: : X
v III I I
Good Luck! Inndbsna
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