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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. The price of a candy bar in a certain store is x shekels. The price of a snack in the same store
is 1.5 shekels higher than the price of the candy bar.
The store packs the candy bars and snacks in red bags and yellow bags.
—  Ared bag contains 2 snacks and 2 candy bars.
— Avyellow bag contains 3 snacks and one candy bar.
N. (1) Express the total price of the products in a red bag in terms of x .

(2) Express the total price of the products in a yellow bag in terms of x .

Given: The total price of the products in 43 red bags is equal to the total price of the products
in 38 yellow bags.
3. Find the price of a candy bar and the price of a snack.
>. (1) Whatis the total price of the products in a yellow bag?
(2) By what percentage is the total price of the products in a red bag lower than the
total price of the products in a yellow bag?

Your answer should be accurate to 2 decimal places.

/Continued on page 3/
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2.

Quadrilateral ABCD (ABIIDC) is a right trapezoid.

L ABC =< BCD =90°, as shown in the y

figure to the right.

The bases of the trapezoid are located along

the lines:

(1) y:%x—Z : (ii) y=%x+3 .

NX.  Which of the two line equations
corresponds to Base AB, and which

corresponds to Base DC?

Given: B (8,7)
3. (1) Find the equation of Side BC.
(2) Find the coordinates of Vertex C.

Given: Vertex D is located on the x-axis.
Side AD is perpendicular to the x-axis.
». (1) Find the coordinates of Vertex D.
(2) Find the coordinates of Vertex A.

7. Show that Triangle ABC is an isosceles triangle.

The figure to the right shows a circle whose y
center is Point M (2,3). \
The circle passes through the origin, O.

N. Find the equation of the circle.

Given: OA is a diameter of the circle.
a. Find the coordinates of Point A.

3. Find the equation of the line that is

0)

tangent to the circle at Point A.

The line whose equation you found for Item » intersects the x-axis at Point B.

7. Calculate the area of Triangle ABM.

/Continued on page 4/
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Differential and Integral Calculus

4.

Given: function f(x)= %+ 0.16x2 .

N.

a.

De

Find the domain [n773070 oynn] of the function.

Find the asymptote of the function that is perpendicular to the x-axis.

Find the coordinates of the extremum [ps*p NnTpy] of the function, and determine what
type of extremum it is.

Which of the graphs I-IV at the end of the question describes the graph of function f(x)?
Explain your answer.

How many points of intersection does the graph of function f(x) have with the line y = 5?

Explain your answer.

y y y y
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The figure to the right describes the graph of the function f(x)=x>—3x+2 .

A(—2,0) is a point on the graph of the function f(x).

N.

3.

y
Find the equation of the line that is a tangent to the

graph of the function f(x) at Point A.

Find the area of the region in the second quadrant which
is bounded by the graph of the function f(x), the y-axis,
and the line whose equation you found in Item x

(the gray area in the figure). / A x

/Continued on page 5/
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6.

The sum of three positive numbers is 15.

The second number is 3 times greater than the first number.

Let x denote the first number.

N. Express the second number and the third number in terms of x .

3. (1) Find the value of x for which the product of the three numbers is maximal.

(2) Find the maximal product of the three numbers.

!
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