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Mathematics
3 Points — 3rd Exam

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

1. Exam structure and breakdown of points:

This exam has six questions in the topic areas:
Algebra, Differential and Integral Calculus.

You must answer four questions — 4 x 25 =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 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
disqualification of your exam.

(3) For draft paper, use the answer booklet.

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.

Answer four of the questions 1-6 (each question — 25 points).
Note: If you answer more than four questions, only the first four answers in your answer booklet

will be graded.

Algebra
1. A book store announced a sale:

If you buy two books, you get a 50% discount on the cheaper of the two books.

N. Orit bought two books at the sale. Their prices before the sale were 108 shekels
and 72 shekels.
(1) Calculate how many shekels Orit paid for the two books.

(2) Calculate the total discount, in percent, that Orit received for the two books together.

3. Ze'ev also bought two books at the same sale and paid a total of 165 shekels.
Before the sale, the price of the more expensive book was 39 shekels higher than the
price of the cheaper book.
(1) Calculate the pre-sale price of each of the two books that Ze'ev bought.
(2) Calculate the total discount, in percent, that Ze'ev received for the two books
together.

Your answer should be correct to two decimal places.

Continued on page 3 }
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2. AEB is aright triangle (L AEB = 90°). y

Vertex A is located on the y-axis (see figure).

The equation of Side AE is y=— %x + 5.

N. Find the coordinates of Vertex A.

Given: The extension of Side BE passes through the origin, O.
3. Find the equation of Line OB.

». Find the coordinates of Point E. [0) C X

Given: The y-coordinate of Vertex B is 8.

7. Show that Triangle OAB is an isosceles triangle.

A line was drawn from Point B, perpendicular to the x-axis and intersecting it at Point C.

n. Calculate the perimeter of Quadrilateral ABCO.

3. Given: a circle whose center is at the point M(3, 5) and whose radius is R.
A line was drawn tangent to the circle at Point A(1, 8),
as shown in the figure.

NX. (1) Calculate the radius R of the circle.
(2) Write the equation of the circle.

3. (1) Find the slope of Line AM.
(2) Find the equation of the tangent.

Given: AB is a diameter of the circle.

». Find the coordinates of Point B.

A line parallel to the x-axis was drawn through Point B (the dashed line in the figure).
The line intersects the tangent at Point C.

7. Calculate the area of Triangle ABC.

Continued on page 4 }
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Differential and Integral Calculus

4. Given: The function f(x)= 0.5x>+ % .

N.  What is the domain [n7730n0 oynn] of function f(x)?

3. Find the coordinates of the extremum [)¥°»n n7y] of function f(x), and determine what
kind of extremum it is.

3. Is function f(x) increasing or decreasing at the point where x =—17 Explain.

7. Four graphs (I-IV) are shown below. Which of them is the graph of function f(x)?

V

Explain.

<
<

II |

v I Continued on page 5 }
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S.

The figure at the right shows the graphs of the functions
fx)=x>—4x+6, g(x)=—2x+14 .

The two graphs intersect at Point B(4, 6).

Point A is the minimum point of function f(x).

N. Find the coordinates of Point A.

The line y =2 (the dashed line in the figure) is tangent to the

graph of function f(x) at Point A.

The tangent line intersects the graph of function g(x) at Point C (see figure).

3. Find the coordinates of Point C.

».  Find the area of the grey region in the figure, which is bounded by the graphs of functions
f(x) and g(x) and by the line y=2 .

The figure at the right shows two graphs, whose equations are:

I. y=x Y 1
. y=vx
Point A is located on Graph II and Point B is located on Graph I, I
such that the segment AB is parallel to the y-axis. A
Points A and B are located between the intersection points of the
graphs, as shown in the figure. B
N. Find the value of the x-coordinate of Point A for which the %
length of Segment AB will be maximal.
3. Calculate the maximum length of Segment AB.
Good Luck! InnbYsna
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