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Mathematics
4 Points — First Questionnaire

Instructions for examinees
~. Duration of the exam: Three and a half hours

1. Exam structure and breakdown of points:

This exam has three parts.

Part One: Algebra, Analytical Geometry,

Probability — 2 x 20 — 40 points
Part Two: Planar Geometry and Planar Trigonometry
- 1x20 — 20 points

Part Three: Differential and Integral Calculus

of Polynomials, Rational Functions and

Root Functions

— 2x 20 — 40 points
Total — 100 points

). Material that may be used during the exam:

(1) Anon-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 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, Analytical Geometry 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. Alona and Ariel left City A at the same time, each in his/her own car.
Alona traveled from City A to City B, while
Ariel traveled from City A to City C. Ariel . Alona
The distance between City A and City B C A B
is 60 km.

Alona traveled at a speed that was 1.5 times higher than Ariel's speed.

They both traveled at a constant speed for the entire journey.

When Alona reached City B, Ariel had traveled 40% of the distance between
City A and City C.

N.  What is the distance between City A and City C?

3. Ariel reached City C one hour after Alona reached City B.
At what speed did Ariel travel?

Continued on page 3 p
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2.

Points B (= 2, 1) and C (10, =5) are located
on a circle whose center is M (3, — 4).
Two segments that are tangent to the circle
at Points B and C are drawn from Point A,
which is outside the circle, as shown in the
figure.
X. (1) Find the equations of the lines AB
and AC.
(2) Find the coordinates of Point A.
2. (1) Find the length of Segment AM.
(2) Find the equation of the circle

that circumscribes [DDIN]
Triangle ABM.
(3) Is Point C located on the circle whose equation you found?

Explain your answer.

In a game of chance, each player throws a single dice twice. The dice is a
balanced, traditional dice [nMn pnwn n»2p].

Each time the dice is thrown, if the number shown is 3, the player receives

5 points, if the number is greater than 3, the player receives 10 points, and if

the number is smaller than 3, the player receives no points.

X. What is the probability that a player will accrue at least 15 points?
We know that one of the players accrued at least 15 points. What is the
probability that the number on the dice was greater than 3, both times
he threw the dice?

».  Four players are participating in the game.
What is the probability that exactly two of them will each accrue at
least 15 points?

Continued on page 4 p



n’bam ,NO9D) + 314 .035804 'On ”"ywn VR _.APP0NIN -4 -
Mathematics, Summer 2017, No. 035804. 314 + appendix

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

answer booklet will be graded.

4. ABCD is a right trapezoid [m11 9w 1990] (ABIIDC, <BCD =90°).

E is a point on the extension of Side BC, A

such that Segment AE is perpendicular
[19~n] to Diagonal BD and intersects it at
Point F.

AE intersects Segment DC at Point G,

as shown in the figure. D G C

~N. Prove that < AEB = <{BDC. E

Given: DC =BE.
1. Prove that ADCB = AEBA.

Given: CB =4CE.
3. (1) Provethat AGCE ~ AABE.
(2) Find the ratio %

Continued on page 5 p
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5. InTriangle ABC, Point P is located on Side AB,

and Point M is located on . B

Side AC (see figure).

Let x denote AP.

Given: A M C
PM=0.6x,

<IABC=120°, <ZAMP=100°,
AM=4cm, MC=12cm.

x. (1) Calculate the angle PAM.
(2) Calculate the length of Side BC.

1. Calculate the length of Segment BM. S

».  Find the ratio of the areas of the triangles §

ApMc - EXplain your answer.

Continued on page 6 p
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Part Three — Differential and Integral Calculus of
Polynomials, Rational Functions and Root 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.

. . _2x%+4. .
6. Given: The function f(x) = =5 ; a>0 1is a parameter.
X" —a

Answer Item . Write your answers in terms of a , if necessary.
x. (1) Find the domain [n7730n Dynn] of the function f(X).
(2) Find the coordinates of the points at which the graph of the
function f(x) intersects the axes (if there are such points).

(3) Find the horizontal asymptote of the function f(x).

The function f(x) has a vertical asymptote x = 1.

1. Find a.

Insert the value of a that you found for Item 2 and answer Items », 7 and n.
3. (1) Does the function f(x) have an additional vertical asymptote?
If so, what is it? If not, explain.
(2) Find the coordinates of the extremum [0 nMpa] of the function
f(x) and determine what type of extremum it is.
(3) Find the intervals on which the function f(x) increases and
decreases.
7. Sketch a graph of the function f(x).
1. For which values of k is there no solution to the equation f(x) = k?

Explain.

Continued on page 7 p
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7. Given: The function f(x)= \/ﬁ .

~X. (1) Find the domain [n77nn 0nn] of the function f(x).
(2) Find the coordinates of the points at which the graph of the
function f(x) intersects the axes (if there are such points).

(3) Find the vertical asymptote of the function f(x).
(4) Find the intervals on which the function f(x) increases and

decreases (if there are such intervals).
(5) Sketch the graph of the function f(x) over the interval x <0.

Given: The function g(x) =f(x) — 2.
1. (1) Find the coordinates of the points at which the graph of the
function g(x) intersects the axes.
(2) Sketch the graph of the function g(x) over the interval x <0.
».  Find the area of the region bounded by the graph of the function g(x)
and the axes.

8. ABC is aright isosceles triangle [0»pw vy It 9w wown]
(XABC =90°).
A right triangle AEB was constructed on Side AB, such that AB is the
hypotenuse [1n°] of Triangle AEB, A
as shown in the figure.
Given: The sum of the lengths of the E
legs [0>a%] of Triangle AEB is 6 cm.
Let x denote the length of Side AE. C
N. Express the area of Triangle ABC
in terms of X .
1. For what value of x will the area of the quadrilateral AEBC be

smallest [*51°31]?

Good Luck! ImnYyna
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