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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 with at least one question from
each part —3x333= 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 with 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 answer booklet will be

graded.

Part One — Sequences, Spatial Trigonometry

Sequences

1.

Consider a geometric sequence A of 10 terms, whose common ratio is q .
The sixth term in the sequence is 81 times the second term in the sequence.
N. Find the two values of q .

We know that the sum of the two middle terms in Sequence A is 1,944 , and that all the sequence's
terms are positive.

3. Find the first term in the sequence.

Consider the arithmetic sequence B .The sum of Sequence A is 11 times greater than the sum of

Sequence B .

».  Find the sum of Sequence B .

Sequence B has 33 terms.
We know that the second term in Sequence B is 46 times greater than the sequence's common

difference.

7. Find the common difference of Sequence B .

Spatial Trigonometry

2.

The figure on the right describes a right pyramid SABCD whose base, ABCD , is a rectangle.
We know that the length of the pyramid's lateral edge is

1.25 times greater than the pyramid's height, SO .

N, Calculate the size of the angle between a lateral edge of

the pyramid and the pyramid's base.

We know that the area of Triangle SOC is 54,
and that the length of Edge AB is equal to the length of the
pyramid's height.
3. (1) Find the length of SO .
(2) Find the volume of Pyramid SABCD .

Point P is located on the pyramid's height such that Segment CP bisects the angle OCS .
5. Calculate the length of Segment PO .

Segments were drawn from Point P to Vertices A,B ,and D to form a triangular right pyramid
PABD .

7. How many times greater is the volume of Pyramid SABCD than the volume of

Pyramid PABD ? /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

3. Consider the function f(x)=3cos(2x)—a , a is a parameter.
Function f(x) is defined on the domain — T <x=m .
N. Find the coordinates of all the extrema [y¥pPn m7p)] of function f(Xx) , and determine what
type of extrema they are. Express in terms of a , if necessary.

We know that all the minima of function f(x) are located on the line y=a—11.
3. Find the value of a.

Substitute a =4 in function f(x) , and answer Items >—7.
3. Sketch a graph of function f(x) .
7. Calculate the area of the region bounded by the graph of function f(x) and by the line

y=a—11 on the interval —%SXS%.

4. The function f(x) and its derivative function f’(x) are defined for all x .
Function f(x) has only one maximum; the x-coordinate of this maximum is positive.
One of the two graphs below, I and II , describes the derivative function f'(x) .

| :
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N. Determine which of the graphs describes the derivative function f’(x) , and explain your
answer.

We know that f(x)=(x>—2)-e(" >+
3. (1) Find the coordinates of the intersection points of the graph of function f(x) with the
X-axis.
(2) Find the coordinates of the extrema [y¥Pn mT)] of function f(X) , and determine what
type of extrema they are.
».  Sketch a graph of function f(x) .

Consider the function g(x)=7- e+ defined for all x .
7. (1) Explain why function g(x) is positive for all x .
(2) Find the coordinates of the intersection points of the graph of function f(x) with the graph
of function g(x) .

Through each point that you found in Item 7, we draw a perpendicular to the x-axis.
n. Calculate the area of the region bounded by the graph of function g(x) , the x-axis, and the
perpendiculars.

05 /Continued on page 4/
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S.

12x
(Onx)?2

Consider function f(x)=

N. (1) Find the domain [n77n0 ownn] of function f(X) .
(2) Find the equation of the asymptote of function f(x) that is perpendicular to the x-axis.
(3) Does the graph of function f(x) have intersection points with the axes? Explain your
answer.
3. (1) Find the coordinates of the extremum [)¥»n N3] of function f(X) , and determine what
type of extremum it is.
(2) Find the intervals on which function f(x) is increasing.

3. Determine which of the graphs I-IV at the end of this question describes function (x) .

g(x) 1is a function whose domain is identical to the domain of function f(x) .

The derivative of function g(x) satisfies g’ (x)=f(x)—c , c is a parameter.

7. (1) For c=4 ,determine how many extrema function g(x) has, and what type of extrema
they are (if there are any).
Explain your answer.

(2) Give a value of ¢ for which function g(x) has three extrema. Explain your answer.
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