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Note: This exam has special instructions. Answer
the questions according to these instructions.
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Mathematics
4 Points - 2nd Exam

Instructions
x. Duration of the exam: Two and a quarter hours

2. Exam structure and breakdown of points:
This exam has two parts, with a total of five questions.

Part One —  Sequences, Spatial Trigonometry

Part Two—  Growth and Decay, Differential and Integral
Calculus of Trigonometric Functions,
Exponential and Logarithmic Functions,
and Power Functions

Answer three questions, at least one question from each

part ~ 3x331 = 100 points.

. Material that may be used during the exam:

(1) A non-graphing calculator. Do 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 your 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 "noyv” at the top of each

draft page.
If you use any draft paper outside the answer booklet, your exam
may be disqualified.

Good Luck!
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Questions

Answer three of the questions 1-5, at least one question from each part (each question — 33% points).

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

Part One — Sequences, Spatial Trigonometry

Sequences

1.

Michal deposited money into a savings account every month. The amount she deposited each month
was greater than the amount she deposited the previous month by a constant number.

In the first and second months, Michal deposited a total sum of 2,100 shekels.

Michal's deposit in the fifth month was 3 times greater than her deposit in the first month.

~. Find how much Michal deposited in the first month.

3. Find after how many months the total sum that Michal had deposited was 22,680 shekels.

In the 12th month, instead of depositing money in her savings account, Michal decided to buy a
refrigerator that cost the same amount as she would have deposited that month.

Michal paid for the refrigerator in four installments. Each installment was 3 times greater than the
previous one.

».  Find how much the first installment was.

Spatial Trigonometry

2.

The figure to the right shows a right quadrilateral pyramid SABCD whose base ABCD is a
rectangle.
SO is the pyramid height.
We know that BC=9, AB=10,
the perimeter of Triangle SAC is 46 .

N. (1) Find the length of the base diagonal.

(2) Find the size of the angle between a side edge

and the pyramid base.

3. Find the volume of the pyramid.

Point E is located on the pyramid height SO .
Segments are drawn from Point E to the vertices of the
base ABCD , forming a new pyramid EABCD .
We know that the volume of Pyramid EABCD is smaller
by 200 than the volume of Pyramid SABCD .
» (1) Find the length of Segment EO .

(2) Find the size of Angle SAE .

/Continued on page 3/
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Part Two — Growth and Decay, Differential and Integral Calculus of
Trigonometric Functions, Exponential and Logarithmic Functions,
and Power Functions

The figure on the right shows the graph of the function f(x)=cos(2x)+ 2sinx on the domain
0=x=m.
N. Find the coordinates of all the extrema [y¥pn m7p)] of function f(x) , and determine what type

of extrema they are.

A tangent to the graph of function f(x) was drawn at the local

NN

minimum.

3. Find the equation of the tangent.

». Find the area bounded by the graph of function f(x) and the X

tangent.

Consider function g(x)=f(x)+ ¢ defined on the domain 0 =x=<m.
7. Give an example of a value of ¢ for which the graph of function g(x) intersects the x-axis at

exactly four points.

2X
N. (1) Find the domain [n77300 onn] of function f(x) .

Consider the function f(x)= exe

(2) Find the equation of the asymptote of function f(x) that is perpendicular to the x-axis.
3. Find the coordinates of the intersection points of the graph of function f(x) with the axes

(if there are any).
f'(x)

The figure on the right describes the graph of the derivative
function f'(x).

Function f(x) and the derivative function f’(x) are defined in the
same domain.

The graph of the derivative function f’(x) intersects the x-axis

at only one point, Point B .

».  Find the x-coordinate of Point B .

7. (1) Find the intervals on which function f(x) is increasing
and on which it is decreasing.
(2) Sketch a graph of function f(x) .
n.  Calculate the area bounded by the graph of the derivative function f’(x) , the x-axis, and the

line x=20nl2 .

/Continued on page 4/
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5. Consider the function f(x)=x2+(—2+ {nx) .

N. Find the domain [n7730n onn] of function f(x) .

3. Find the coordinates of the intersection points of the graph of function f(x) with the axes

(if there are any).

».  Find the coordinates of the extremum [)¥p n7p3] of function f(x) , and determine what type

of extremum it is.

7. Determine which of the graphs I-1V at the end of the question describes function f(x) .

Explain your answer.

_4_

Consider the function g(x)=a-f(x). a is a parameter that is not O .

Function g(x) and function f(x) are defined in the same domain.

We know that the y-coordinate of the extremum of function g(x) is 0.6 - el

7. (1) Find the value of a.

(2) What type of extremum does function g(x) have? Explain your answer.

(3) Determine which of the graphs -1V below describes function g(x) . Explain your

answer.
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Good Luck!
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