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Mathematics
3 Points — 3rd Exam

Instructions for examinees
~. Duration of the exam: Two hours

2. Exam structure and breakdown of points:
This exam has six questions.

Each question is worth 30 points.

You may answer as many questions as you like,
but the maximum number of points you can earn

is 100.

). 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 answer 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 in the answer booklet only.
Write "noyo" at the top of every page you use for

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

Good Luck!
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Questions
This exam has six questions. A complete answer is worth 30 points.
You may answer as many questions as you like, completely or partially, but the maximum number of

points that you can earn is 100.

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.

Algebra

1. A community center organizes junior and adult art classes.

The community center orders a set of 5 sheets of paper and 2 boxes of paints for each

art class participant.

The price of a set for a participant in the junior class is 180 shekels.

The price of a sheet of paper ordered for the adult class is 40% higher than the price of a sheet of

paper for the junior class.

The price of a box of paints ordered for the adult class is 60% higher than the price of a box of

paints for the junior class.

The price of a set for the adult class is 273 shekels.

N, Find the price of a sheet of paper and the price of a box of paints ordered for the junior class.

3. The community center charges each art class participant (junior and adult) 1,500 shekels.
There are 58 students in total in the junior group. There are 62 students in total in the adult
group.
In which class (junior or adult) does the community center have more money left over after
ordering the sets?

Show detailed calculations.

/Continued on page 3/
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2. The figure to the right shows Quadrilateral ABOC
(Point O is the origin).
Given: A(—6,21);
Point D(3,15) is the midpoint of Side AC .

N. Find the coordinates of Point C .

Given: Line BD is parallel to Line OC .
3. (1) Find the slope of Line BD .
(2) Find the equation of Line BD .

The line whose equation you found in Item a
intersects the y-axis at Point E , and the x-axis at Point B .
3.  Find the coordinates of Points E and B .
7. (1) Find the perimeter of Triangle BEO .
(2) Find the area of Triangle BEO .
n.  Find the area of Quadrilateral BECO .

3. The figure to the right shows a circle whose center is Point M(3,2) .

Points A and C are the intersection points of the
circle and the y-axis.
Given: A(0,8), C0O,—4).

N, Find the equation of the circle.

Point B is located on the circle such that BC is

parallel to the x-axis.

a.  Find the coordinates of Point B .

».  Prove that AB is a diameter of the circle.

A tangent to the circle was drawn through Point B .

7. Find the equation of the tangent.

C

E
]

The tangent whose equation you found in Item 7 intersects the y-axis at Point E .

n.  Find the area of Triangle BCE .

/Continued on page 4/
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Differential and Integral Calculus

4.

Given: the function f(x)=2x —10vx .
N. Find the domain [n77300 ownn]of the function f(x) .
3. Alist of points which are located on the x-axis is given below. Determine which ones are

located on the graph of function f(x) . Explain.

9.,0), (25,0) , (16,0) ,(0,0)
. Find the coordinates of the internal extremum [p¥*p» nTpy] of the function f(x) , and determine
what type of extremum it is.
7. Find the interval on which the function f(x) is increasing and the interval on which it is
decreasing.
A. One of the graphs I-IV below describes the graph of function f(x) . Determine which graph

it is, and explain your answer.
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The graphs I and II shown in the figure below describe the following functions:
f(x)=—x>+16x — 48, g(x) = x> —14x + 52 .
N, Which graph, I or II, describes the graph of

function f(x) , and which graph describes the graph I

of function g(x) ? Explain.

Graph II intersects the x-axis at Points C and D,
as shown in the figure. A
a. Find the coordinates of Points C and D .

II
The graphs of the functions intersect at Points A and B, /C D\ X

as shown in the figure.

».  Find the coordinates of Points A and B .

A perpendicular was dropped from Point A to the x-axis.
7. Find the area of the shaded region in the figure:
the region bounded by the perpendicular, the graph of function g(x) , the graph of function

f(x) , and the x-axis.

/Continued on page 5/
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6.

The figure to the right is composed of three adjacent squares.

The total height of the three adjacent squares is 33 cm.

The side length of the top square in the figure is 5 cm smaller than

the side length of the bottom square.

Let x denote the side length of the bottom square.

N.  Express the side length of the top square and the side length of
the middle square in terms of x .

3. Find the value of x for which the sum of the areas of the
three squares is minimal.

5. Find the minimum sum of the areas of the three squares.

Good Luck!

All rights reserved by the State of Israel.
Copyinl%/[or publication without the consent of the
inistry of Education is prohibited.

33 cm

1nnbyna

HNRIY NPT NNNY DXINPN MY
TN TIVHD MY ROX DDIDY N PPNk PR



