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Instructions for examinees
~. Duration of the exam: Three and a half hours
2. Exam structure and breakdown of points:
This exam has three parts.
Part One: Algebra and Probability
- 2 x 20 — 40 points
Part Two: Planar Geometry and Planar
Trigonometry — 1 x20 — 20 points

Part Three: Differential and Integral Calculus

of Polynomials, Root Functions, Rational
Functions, and Trigonometric Functions
- 2x20 — 40 points
Total — 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 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.

(3) For draft paper, use pages in the answer
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booklet or paper you receive from the proctors.

Use of other draft paper may lead to the
disqualification of your exam.

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 — Algebra and Probability (40 points)
Answer two of the questions 1-3 (each question — 20 points).
Note! If you answer more than two questions, only the first two answers in your

answer booklet will be graded.

1. Towns A and B are located on the bank Motorboat Raft
of a river that flows at a constant speed. B A
The direction of the current is from A to B. Direction

of current

A motorboat left Town B in the direction of
Town A. The boat sailed against the direction of the current.

At the same time, a raft left Town A in the direction of Town B.
The raft sailed in the direction of the current.

The speed of the motorboat in still water is constant and is 4 times greater
than the speed of the river current. The speed of the raft in still water is zero.
In flowing water, the raft sails with the current.

The boat and the raft met 3 hours and 45 minutes after they set off, and then
continued on their way. The motorboat reached Town A and immediately
turned around and traveled back to Town B. When the motorboat reached
Town B, the raft was at a distance of 35 km from Town B.

X. Calculate the speed of the current and the speed of the motorboat in still
water.

2. On the trip back to Town B, the motorboat met the raft a second time.
How much time passed since the raft left Town A till the motorboat and

the raft met a second time? ,
/Continued on page 3/
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2. Given: a general sequence [5%51770] a, .
Let S, denote the sum of the first n terms in the sequence a_ .

Given: S =k — ﬁ for every natural number n. k is a constant.
3

N.  Express a; and the general term a for n> 1 in terms of n and k,

if necessary.

1. Find the value of k for which a_ is a geometric sequence.

Justify your answer.
We define: T = a22 + a52 + a82 + ... (the sum of the square of every third term of

the sequence a  starting with a,).

y. Calculate T.

/Continued on page 4/
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3.

In Box I, there are 10 balls, some blue and the rest red,

and in Box II, there are 7 blue balls and 3 red balls.

A ball is taken at random from Box I. If it is red, we move it to Box II.

If it is blue, we return it to Box I.

Again, a ball is taken at random from Box I, and again, if it is red, we move
it to Box II, and if it is blue, we return it to Box I.

Afterwards, one ball is taken out of Box II at random.

x. Given: the probability that after the two times balls were taken from
Box I, only one red ball will be moved from Box I to Box Il is % .
Calculate the number of blue balls that were in Box I before the first

ball was taken out.

Answer Items 2 and » for the number of blue balls that you calculated in
Item x.
2. What is the probability that the ball that was taken out of Box II is red?
».  Itis known that the ball taken from Box II is red.

What is the probability that after taking the red ball from Box II,

exactly three red balls remained in it?

/Continued on page 5/
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Part Two — Planar Geometry and Planar Trigonometry (20 points)
Answer one of the questions 4-5.
Note! If you answer more than one question, only the first answer in your

N.

answer booklet will be graded.

4. Quadrilateral ABCD is a
parallelogram.
Angle A is an acute angle.
Point E is the midpoint of Side BC.
Point F is the midpoint of Side CD
(see figure).

The area of Triangle ECF is S.
Express the area of the
parallelogram ABCD in terms of S. Justify your answer.

A N D

Point L is the midpoint of Segment BE.
A line was drawn through Point L, parallel to AB.
This line intersects BF and AD at Points M and N, respectively.

. LM
Calculate the ratio MN °
Given: BE = EF.

Can Quadrilateral ABFD be circumscribed by a circle [9ayna nononb]?
Justify your answer.

5. Trapezoid ABCD (ABIIDC) is circumscribed by a circle [9ayna oyon].
Given: AB=a,CD=b (a<b).

N.

LC=60°.
Express the legs of the trapezoid [v970n>mw], AD and BC, in terms of
aandb.

Given: a = 4, the length of the diagonal BD is 4v7.

1.

J.

Calculate the value of b.

(1) R s the radius of the circle circumscribing the trapezoid. Find R.
(2) Explain why it is possible to inscribe a circle in Trapezoid ABCD.
(3) ris the radius of the circle inscribed in the trapezoid. Find r.

/Continued on page 6/
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Part Three — Differential and Integral Calculus of
Polynomials, Root Functions, Rational
Functions and Trigonometric Functions
(40 points)

Answer two of the questions 6-8 (each question — 20 points).
Note! If you answer more than two questions, only the first two answers in

your answer booklet will be graded.

2 + 7.
x—2 (x=2)

6. Given: The function f(x)=a — a is a parameter.

Answer Item x. Express your answers in terms of a, if necessary.

X. (1) Find the domain [n77nn ownn] of the function f(x).
(2) Find the equations of the asymptotes that are perpendicular to
the axes.
(3) Find the coordinates of the extrema [y¥p»n M7 )] of the function
f(x) (if there are any) and determine what type of extrema they are.
(4) Find the intervals on which the function f(x) increases and

decreases [8pnon0 YW N TPM YYN MINN].

Given: the graph of the function f(x) is tangent to the x-axis.

2. Find the value of a.

Insert the value of a that you found and answer Items » and 7.

».  Sketch the graph of the function f(x).

7. Given: The function g(x) =|f(x) + k| .
It is known that the graph of the function g(x) is tangent to the
horizontal asymptote of the graph of the function f(x).
Find k (find both possibilities). Justify your answer.

/Continued on page 7/



YN ,NODI + 035581 'O A TYIN ’ywn X200 NIN - 7 -
Mathematics, Summer 2017, Moed Bet. No. 035581 + appendix

7. Shown to the right are graphs of y
the functions f(x) and f'(x). I II

x.  Which graph, I or II, represents

f(x) and which represents f’(x)?

Justify your answer. C
B X
Given: The function f'(x) = x(x + b)>. \
b > 1 is a parameter. D

The graph of the function f(x) has an

inflection point [»ma npy] at x =—1.

1.  Find the value of b.

C and D are the intersection points of the functions f(x) and f’(x) on the
interval x < 0, as shown in the figure.
Points A and B are located on graphs I and II, respectively, such that the line
AB is perpendicular to the x-axis.
Given:  x-<x, <xp,

Xe=—4,

xD:1—x/§.

».  Find the x-coordinate of Points A and B for which the length of the
segment AB is maximal.

(It is possible to answer this item without finding the function f(x)).

/Continued on page 8/
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8.

f(x) is a function that is defined for all values of x.

The graph of the function f(x) intersects the y-axis on its negative part.

The only intersection point of the graph of the function f(x) with the x-axis
18 (% ,0) (see figure).

Given: The area of the region bounded by the graph of the function f(x), the

axes, and the line x = 2 (the gray area in the figure) is 107> + 16 .

21 £(x)
Also given: ff(x)dx =8n? .
0

—

x.  Find the area of the region bounded by the graph of the function f(x)
and the axes (the area labeled S, in the figure).

The function F(x) is a primitive function [m7p m>xpns] of the function f(x).
Given: F(0) =0.

2. Find F(5).

Given: f'(x)=8sinx + 8 .

».  Find f(x).
Good Luck! 1IAnYyna
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