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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.

Write in the answer booklet only. Write "nvrv" at the top

of every page you use for rough work.

If you use pages outside the answer booklet for rough work,

your exam may be disqualified.

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 certain swimming pool sells entry punch-cards [n»o>v75] for adults and entry punch-cards
for children.
The price of an adults' punch-card is 1.6 times greater than the price of a children's punch-
card.
Toward the end of the swimming season, punch-cards were sold at a discount. After the
discount, the price of an adults' punch-card was 20% less than the original price, and the price
of a children's punch-card was 10% less than the original price.
Dana bought one adults' punch-card and 4 children's punch-cards at the discounted price.
She paid a total of 854 shekels for all the punch-cards she bought.
NX. (1) Find the original price of a children's punch-card (without the discount).

(2) Find the original price of an adults' punch-card (without the discount).

At the beginning of the swimming season, Shir bought punch-cards at the original price
(without the discount). She too bought one adults' punch-card and 4 children's punch-cards.
3. (1) How much did Shir pay in total for all the punch-cards she bought?
(2) By what percentage was the total sum that Shir paid for her punch-cards greater
than the total sum that Dana paid for her punch-cards?

Your answer should be correct to two decimal places.

/Continued on page 3/
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2. ADC is aright triangle (<L ADC = 90°).

Point A lies on the y-axis.

Point B is the point of intersection of Line AD
and the x-axis (see figure).

Given: The equation of Line AD is y=— %x +1.

N. Find the coordinates of Points A and B.

Given: Point B is the midpoint of Segment AD.

a. (1) Find the coordinates of Point D.
(2) Find the equation of Line DC.

A perpendicular is dropped from Point C to the x-axis. This perpendicular intersects the
x-axis at Point F.

Given: The x-coordinate of Point C is 10.

Point O is the origin.

3. Calculate the perimeter of Quadrilateral OACF.

Your answer should be correct to two decimal places.

3. The figure to the right shows a circle whose center is Point M.

Point B is located on the circle.

The equation of the tangent to the circle at Point B is ’ B

y=dira

The x-coordinate of Point B is 4. K

NX. (1) Find the y-coordinate of Point B. M
(2) Find the slope of Line BM. 0 =
(3) Find the equation of Line BM. v

The equation of Line OM is y = %x (O is the origin).
a. (1) Find the coordinates of Point M.
(2) Find the equation of the circle.

The tangent to the circle at Point B intersects the y-axis at Point K (see figure).
>. (1) Find the coordinates of Point K.

(2) Calculate the area of Triangle BMK. .
/Continued on page 4/
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Differential and Integral Calculus

4.

Given: function f(x)= x + % +1.

N.

(1) What is the domain [n770n Dnn] of function f(x)?

(2) Write out the equation of the vertical asymptote of function f(x).

Find the coordinates of the extrema [pyp mTp)] of function f(x), and determine what
type of extrema they are.

Find the intervals on which the function is increasing and decreasing.

Which of the graphs I-IV at the end of the question is the graph of the given

function f(x)? Explain.

How many points of intersection does the line y = 9 have with the graph of the function?

Explain.
\)’ y Y \/ M
X X X X
v 111 II I

Given: function f(x)=—x%+6x—5 .

Points A and B are the points of intersection of
the graph of function f(x) and the x-axis, as shown in
the figure.

N.

Point C is the maximum point of function f(x).
a.
.

7.

£(x) ¢

Find the coordinates of Points A and B.

A/ \B X

Find the coordinates of Point C.
Show that the equation of Line ACis y=2x—2 .
Calculate the area of the shaded region in the figure: the region bounded by the graph of

function f(x), Line AC, and the x-axis.

/Continued on page 5/
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6.

Given: function f(x)=5—vx .
Perpendiculars were dropped to the axes from Point A, which is located on the graph of
function f(x) in the first quadrant, thereby forming Rectangle ABOC, as shown in the figure
(Point O is the origin).
N. (1) Express the perimeter of Rectangle ABOC in terms of x .

(2) Find the x-coordinate of Point A for which the perimeter of Rectangle ABOC is

minimal (smallest). £(x)
3. Find the perimeter of Rectangle ABOC
for the x-coordinate you found in Sub-item x(2). C Alx,5-VX)
(@) B X
Good Luck! 1ImPYyna
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