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Instructions
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05

Duration of the exam: Three and a half hours.

Exam structure and breakdown of points:

This exam has three parts with a total of eight questions.
Part One:
Part Two:
Part Three:

Algebra, Analytical Geometry, Probability
Planar Geometry and Planar Trigonometry
Differential and Integral Calculus of
Polynomials, Rational Functions, and Root
Functions

Answer five questions, at least one question from each part

—5x 20=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.

. 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.

Write only in the answer booklet. Write "noyv" at the top of each

draft page.
If you write draft material on paper outside the answer booklet,
your exam may be disqualified.

Good Luck!
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Questions

Answer five of the questions 1-8, at least one question from each part (each question — 20 points).
Note: If you answer more than five questions, only the first five answers in your answer booklet

will be graded.

Part One — Algebra, Analytical Geometry, Probability

1. Ruti left her house at 7:00 and started walking at a constant speed towards her aunt's house.
If Ruti had continued walking at the same speed, she would have reached her aunt's house at
exactly 9:00 .

However, a quarter of the way along the route, she stopped to rest for half an hour. She then
continued on her way, walking at a constant speed that was greater than her initial speed by

1.2 km/h. Ruti reached her aunt's house at 9:12 .

NX. What was Ruti's walking speed when she left her house?
a.  What is the distance between Ruti's house and her aunt's house?

>. At what time was Ruti halfway along the route?

2. Quadrilateral ABCD in the figure on the right is an isosceles trapezoid, AD=BC , AB||DC .
Point E is the midpoint of Side AB .
We know that: B(3,6) ,
the equation of the perpendicular to Side AB that
passes through Point E is y=—2x+7.
N. (1) Find the equation of AB .
(2) Find the coordinates of Vertex A .

We know that: C(7,3),

Leg AD is parallel to the y-axis.
3. (1) Find the length of Leg BC .
(2) Find the coordinates of Vertex D .

Point M is located on the given perpendicular and satisfies AM =DM .
5. Find the coordinates of Point M .
7. Find the area of Triangle ADM .

/Continued on page 3/
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In her pencil case, Dana has 25 pencils of the same size but of three different colors:
15 blue pencils,
4 red pencils,

6 yellow pencils.

Dana randomly takes a pencil out of her pencil case. If the pencil is blue or red, she puts it back
into the pencil case. If the pencil is yellow, she leaves it out of the pencil case.
Then Dana randomly takes another pencil out of the pencil case.
N. What is the probability that Dana will take out two yellow pencils?
3. (1) What is the probability that Dana will take out two pencils of the same color?
(2) We know that Dana has taken out two pencils of the same color.

What is the probability that she took out two red pencils or two yellow pencils?

Dana put all the pencils back into the pencil case. She then took x blue pencils, 3 red pencils, and
2 yellow pencils out of the pencil case and gave them to her brother.

Next, she randomly took two pencils out of her pencil case without replacement.

We know that the probability that Dana took out a yellow pencil followed by a red pencil is 6]_0 .

». Find x.

/Continued on page 4/
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Part Two — Planar Geometry and Planar Trigonometry

4. Triangle ABC is inscribed in a circle whose center is O .
AB is a diameter in the circle.
Point E is the midpoint of Side AC (see figure).
N. (1) Provethat OE L AC. C
(2) Prove that AABC ~AAOE .
3. By what factor [nn319] is the area of Quadrilateral BCEO

greater than the area of Triangle AOE ? Explain. \o

We know that AC is equal to the radius of the circle and that
the tangents to the circle at Points B and C meet at Point D .

5. Prove that Triangle BDC is an equilateral triangle.

‘We know that the radius of the circle is 4 .
7. Find the area of Triangle OCD .

5. Triangle ABC is a right triangle, <C ACB=90° .

Point D is located on the extension of Side AB ,

as shown in the figure on the right. A g D
We know that BC=0.75- AC .
N, Find the size of the angle CBD.

We know that BD=8 , AB=10 .
3. Find the length of DC .

Point E is located on Segment AB and satisfies DC =DE .
5. Find the area of Triangle EDC .

7. Find the radius of the circle that circumscribes Triangle EBC .

/Continued on page 5/
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Part Three — Differential and Integral Calculus of Polynomials,
Rational Functions, and Root Functions

9 — 4x2

Consider the function f(x) = =2

N (1)
2)
&)
@

)

—X
Find the domain [n7730n onn] of function f(x) .
Find the asymptotes of function f(x) that are perpendicular to the axes.
Find the coordinates of the intersection points of the graph of function f(x) with the axes.
Find the coordinates of the extremum [p¥pn n7p3] of function f(x) , and determine what
type of extremum it is.

Find the intervals on which function f(x) is increasing and on which it is decreasing.

2. Sketch a graph of function f(x) .

».  Consider function g(x) that satisfies g’ (x) =f(x) . Functions f(x) and g(x) have the same

domain.

Find the x-coordinates of the extrema [p¥pn mTp3] of function g(x) , and determine what

type of extrema they are. Explain your answer.

Consider the function f(x)=(x—1)-v2x +10 .
N.  Find the domain [n77nn onn] of function f(X) .

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

».  Find the coordinates of all the extrema [y¥pn mTp] of function f(x) , and determine what

type of extrema they are.

7. Sketch a graph of function f(x) .

Two graphs, I and II, are shown at the end of the question. One of the graphs describes the

derivative function f'(x) , and the other graph describes the function g(x)=— f'(x) .

n.  Determine which of the graphs I-II describes the derivative function f’(x) . Explain your

answer.

v, Calculate the area of the region bounded by the graph of the derivative function f(x) ,

the line x =3, and the x-axis.

-

S

II

/Continued on page 6/
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ABC is aright triangle, < ACB=90° . The area of Triangle ABC is 72 .

M is a point located on Side AC , such that MC =2MA (see figure).

Let x denote the length of Segment MA . B

N, Express the length of Side BC in terms of x .

3. (1) Find the value of x for which the sum of the squares of
the distances between Point M and the three vertices

of the triangle (MA2 +MB2 + MC2) 1S minimum.

(2) Could the sum MA?+ MB?+MC? be 300 ? ¢ Vi A
Explain your answer.
Good Luck! 19nYsna
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