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Instructions for examinees

~. Duration of the exam: Three and a half hours N5 MNMN

2. Exam structure and breakdown of points: DM MYY YIdY APNINIWN N
This exam has three parts. :127V00 DDA NORWA AN .2
Part One: Algebra and Probability DP9 YLY M PORYA

2% 16 2 33 1 . MIANOM NIDON PYRI P9
- 2X 167 - 2 points
3 3P

1 2
MPY 337 —165X2
NN PIOMNPIO PIOMNI 2IW P79

Part Two: Planar Geometry and Planar Trigonometry

- 2X 16% - 33%points 1 2
_ MMPY 333 — 163X2
Part Three: Differential and Integral Calculus
’ 1 YNNI OINONIINT NIVN DWW P19
- 2X 162 — 33§ points 1 5
3 MTP) 333 — 165X2

Total — 100 points - -
>. Material that may be used during the exam: MNPy 100 — 5"ND

(1) A non-graphing calculator. You may not use IOV IMN NY DN D)
the programming options of a programmable wRNWNY PR OO RY Navnn (1)
calculator. Use of a graphing calculator or 1120 PAYNNI MIONN IMHMNIVINI
programming options may lead to the IN IO NIAYNNI VI .TNIOND
disqualification of the exam. DY 919y PNAWNNI MNIIND NPIVONA

(2) Formula sheets (attached). 11NN NPDAY

(3) A Hebrew-foreign language/ [(D291¥Nn) MNNDN 9T (2)
foreign language-Hebrew dictionary. 2I2Y-1D/MND-2y D (3)

7. Special instructions: IMTINVPH MNXNA T

(1) Do not copy the question, but do indicate the 17900 NX 2D ;N9RWD IR PNyn Y8 (1)
number of the question you are answering. 72052

(2) Start each question on a new page. Write the DIV .WTN Tya NORY Y2 5nnn (2)
steps of the solution in the answer booklet, IWRI DI NN *20YW NN NIINN3I
even when the calculations are done with a AVNN NIYA DYNIANND DDLNN
calculator. Explain all of your work, including , DN Y91, PMLIYD 23 IR 920N
calculations, in detail and in a clear and 7D M2 NN VYO
organized fashion. Lack of detail may lower your X }1°¥1 Ny39% DYDY YI1DY VY IDIN
score or lead to the disqualification of the exam. 11NN NYDaY

(3) For draft paper, use pages in the answer IN 12°NAN NIANNA WHRNWND v norod (3)
booklet or paper you receive from the .DMIYNI NYPY D971
proctors. Use of other draft paper may lead to  1Y09% DY 1Y 519y NINK DLV WY
the disqualification of the exam. .1N1aN

Good Luck! 1nnbsna
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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 Probabilzity (33% points)
Answer two of the questions 1-3 (each question — 163 points).
Note! If you answer more than two questions, only the first two answers in your
answer booklet will be graded.

1. Worker I and Worker II are employed by a factory that produces replacement
parts. The two workers work together to carry out a particular task.
The pace at which Worker I normally works is different from the pace at
which Worker II normally works.
If each worker increases his pace by 50%, the difference between the time it
would take the two workers to finish the job working together at their
normal pace and the time it would take the them to finish the job working
together at their increased pace will equal % of the time it would take for
Worker I to finish the job if he were working alone at his normal pace.

X. Find the ratio of the time it takes Worker I to complete the job, if he's
working alone, to the time it takes Worker II to complete the job, if
he's working alone.

3. The task that the two workers carry out together is the preparation of
300 replacement parts.

Working together at their normal pace, the workers will need 6 days to
complete this task.

How many replacement parts can Worker I prepare in one day, if he's
working alone at his normal pace?

2. The sequence a_ is given. The sum of the first n terms in the sequence is:
S,=n’—5n+[2+6+10+...+ (4n—2)].
N. Find a formula for a_, the general term of the given sequence.
2. Study the terms of the given sequence whose individual values
are less than 102 and calculate the largest value that can be produced
by adding those terms (not necessarily the sum of all of those terms).

/Continued on page 3/
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3.

The organizers of the Born to Sing competition are in the process of
deciding whether the competition will be judged only by Judge x or whether
Judge x will be joined by two additional judges: Judge 2 and Judge ».

Judge x's vote will be the same regardless of whether he judges alone or
together with the other judges.

Each judge's vote is independent of the votes of the other judges.

If Judge x is the only judge, a contestant who receives his vote will advance
to the next round of the competition.

If there are three judges, a contestant will advance to the next round if

at least 2 judges vote for him.

Yossi is one of the contestants. We know that the probability that Judge
will vote for Yossi is equal to the probability that Judge a2 will vote for Yossi.

The probability that Judge » will vote for Yossi is 0.5.

x. If the competition is judged only by Judge x, is the probability that
Yossi will advance to the next round equal to the probability that Yossi
will advance to the next round if the competition is judged by three
judges? Explain.

2. Inthe end, it was decided that the competition would be judged by
three judges.

Given: If we know that Yossi advanced to the next round, the
probability that Judge x voted for him is greater than 0.8.
Find the range of values of the probability that Judge x voted for Yossi.

/Continued on page 4/
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Part Two — Planar Geometry and Planar Trigonometry
(335 points)
Answer two of the questions 4-6 (each question — 16% points).
Note! If you answer more than two questions, only the first two answers in your
answer booklet will be graded.
4. . Prove that if a triangle has two equal C
medians [D»2°0], it is an isosceles triangle

[Drpw-mw vorvn].

3. InTriangle ABC, the points L, M and K are M L
the midpoints of the sides CB, CA and AB, P
respectively.
Point P is the point at which the medians A K B

of the triangle intersect. Point P is located on

a circle that passes through Points L, M and C (see figure).
Also given: AL = BM.

(1) Prove that BM L AC.

(2) Prove that AK = AM.

5. The quadrilateral AKLM is inscribed [mon] in a circle.
AM is a diameter of the circle.
The diagonals of the quadrilateral
intersect at Point F (see figure).
Given: ML =30 cm , FL = a centimeters K
The area of Triangle ALK is 3 times
smaller than the area of Triangle ALM.
X. Find the length of the height to

Side LA in Triangle ALK.

2. Express the length of Segment KF

L

in terms of a.
5.  Prove that AAFM ~ AKFL.
7. Also given: AF =42.5 cm; ML > a.

Find the value of a. /Continued on page 5/
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6.

Point O is the center of the circle that is C
inscribed [mon] inside Triangle ABC.

The extension of AO intersects

Side BC at Point E. K

The extension of CO intersects B
Side AB at Point F (see figure). F

Given: <BAC=a and X{ABC =8, ¥

AE
~. Express the ratio CF in terms of a and f3.
von- AE _ 1 o o
2. Also given: g =7: [ =60°.
Show that a radius of the circle that circumscribes Triangle ACB

equals %BC .

Part Three — Differential and Integral Calculus
of Polynomials, Root Functions, Rational Functions and
Trigonometric Functions (33% points)

Answer two of the questions 7-9 (each question — 16% points).

Note! If you answer more than two questions, only the first two answers in

7.

your answer booklet will be graded.

Given: The function g(x) =sin (2% —x) over the interval 0 < x < %TC.

x. Find the points at which the graph of the function g(x) intersects the axes.

2. Find the coordinates of the points at which the graph of the function g(x)
intersects the graph of the function f(x) = sin x.

». Point A is located on the graph of the function g(x) and Point B is located
on the graph of the function f(x), such that the segment AB is parallel to
the y-axis.

(1) Find the maximum possible length of Segment AB.
(2) How many segments like AB that have the maximum possible

length are found in the given interval? Explain.

/Continued on page 6/
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8. Two functions are given: f(x) = x4+ 4x + b
gx) = — x2 + ¢
b and c are parameters greater than 0.
The graphs of the two functions have a common tangent at the shared
point P.
x. Express the coordinates of Point P, in terms of b if necessary.

2. On asingle system of axes, sketch the graph of the function f(x) and the

graph of the function g(x), if we know that b > 4.

The line x = a intersects the common tangent at Point D, the graph of f(x) at
Point A and the graph of g(x) at Point B.
(D, A and B are three different points.)
>.  Show that the line PD is a median [y2°n] of Triangle PAB.
7. The area of the region bordered by the graph of f(x), the common
tangent and the lines x = a and x = —a equals S.
Express the size of the area bordered by the graph of f(x), the graph of

g(x) and the lines x = a and x = —a in terms of S.

/Continued on page 7/
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9.

Given: The even function f(x) =+v'8 —ax + bx> + ¢ is only defined over the

interval —2<x<2.

a, b and c are parameters; ¢ > 0.

N.

Find the value of the parameter a and the value of parameter b .

Insert the value of a and the value of b, and then answer Items 2 and ».

1.

We draw a line that is a tangent to the graph of the function f(x)
at the point at which x = v'2 . We draw another line that is a tangent to
the graph of the function at the point at which x = — 2.

The area of the region bordered by the two tangents and the x-axis

492
5=

Find the value of the parameter c .

1S

A function g(x) is given over the interval —2 < x <2, for which

gx) = —f(x).

We draw a line that is a tangent to the graph of the function g(x) at the
point at which x = v2 . We draw another line that is a tangent

to the graph of the function at the point at which x = — /2.

What type of quadrilateral [yan] is formed by the two lines that are
tangents to the graph of the function f(x) and the two lines that are
tangents to the graph of the function g(x)?

Explain.

Good Luck! Innbsna
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