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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. Given: a circle whose equation is x* + y? = a’

. a 1s a positive parameter.

The circle was shifted horizontally [m>powx min] to the right so as to be tangent to the y-axis.

N. Express in terms of a the equation of the circle that was obtained.

3. Another circle is constructed that is externally tangent to the circle obtained in Item x
and is also tangent to the y-axis. The x-coordinate of the center of the constructed circle
is positive.

Find the equation of the locus [>*yomxan oypnn] on which the centers of the circles that are
constructed in this way are located (if necessary, use a).

The line y =x+ 3 is tangent at Point M to the locus whose equation you found in Item 2.

».  Find the value of a.

7. Find the coordinates of the point of tangency of the following two circles:

1. The circle obtained in Item x.

II.  The circle constructed as described in Item 2 and whose center is at Point M.

Continued on page 3 p
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2.

Given: Pyramid SABCD, whose base, ABCD, is square (see figure).
Point O is the point of intersection of the base diagonals.
Point P is a point on Segment SD, and it satisfies SP=t- ﬁ), t>0.
Let us denote: Kﬁ=g , E=y , K§=y .
N. Express the vector OP in terms of u,v,w and t.
3. Find the value of t for which OP is parallel
to the plane of Face SAB.

Given: The side length of Square ABCD is 4,

AS is perpendicular to the base of the pyramid, and

AS=4v2. :
Point A is the origin. B C

Points B, D, and S are located on the positive part of the x, y, and z axes, respectively.

».  Find the values of t for which Line OP forms a 45° angle with the plane of Face SAD.
Point T is located on Segment SC, such that TABCD is a right pyramid.

7. Find the volume of Pyramid TABCD.

Given: a geometric sequence whose first term is 1 and whose second term is iz (z is a
complex number).
Given: The sequence is not constant.

NX. (1) Write down the first five terms of the sequence (if necessary, express in terms of z).

5 .
(2) Prove that the sum of the first five terms of the sequence equals ZZ :il .
3. (1) Find all the solutions of the equation 2=—i (z isa complex number).

2z +2*=0 (z is a complex

(2) Find all the solutions of the equation 1+iz—z
number).
Point A is located in the third quadrant of the Gaussian plane, and it corresponds to one of the
solutions of the equation you solved in Sub-item 2(2).
ABO is an equilateral triangle in the Gaussian plane (O is the origin).

3. Find the complex number corresponding to Point B (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

be graded.

4. Given: the function f(x)=0n(x%>+ax+1).

a 1s a parameter, -2<a<?2.

N.

3.

Show that the function f(x) is defined for all x.

Find the coordinates of the points of intersection of the graph of the function f(x) with
the x-axis (if necessary, express in terms of a).

Find the coordinates of the extremum [)¥°pn n7p)y] of the function f(x) and determine
what type of extremum it is (if necessary, express in terms of a).

Three graphs (I-III) are shown at the end of the question that describe the graph of the
function f(x) depending on the parameter a.

Each of the graphs corresponds to one of the ranges (1)-(3) of a:

(1) 0O0<a<?2
2) 2<a<0
3) a=0

Write down which of the value ranges (1)-(3) corresponds to each of the graphs.

Answer Item n for a that satisfies -2 <a <0.

Let S denote the area of the region bounded by the graph of the function f(x) and the x-axis.

.

—a
Express the integral f On(4x? + 4ax + 4)dx intermsof a and S .
0

y y y

I 1I 111

Continued on page 5 p
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5. The figure below shows the graphs of the functions f , f*, f” , which are defined for all x.

Graph I1I is located entirely above Graph II.

N. Match each one of the graphs I, IL, III with function f , f" ,or f”.
Explain your answer.
Point A is located on the graph of the function f(x), and Point B is located on the graph of the
function f’(x), such that Segment AB is parallel to the y-axis.
Given: f'x)=x- e_"2
3. Find the value of x for which the length of Segment AB is minimal, and

find the value of x for which the length of Segment AB is maximal.

Given: The maximal length of Segment AB equals 1+ % .
».  Find the function f(x).

Good Luck! ImnYsna
All rights reserved by the State of Israel.
Copying or publication without the consent of the
Ministry of Education is prohibited.
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