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Instructions for examinees

N.

1.

J.

Duration of the exam: Two hours

Exam structure and breakdown of points:

This exam has six questions in the topic areas:
Algebra and 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 the
programming options may lead to the
disqualification of the 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 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
the exam.

(3) For draft paper, use the answer booklet or
paper you receive from the proctors. Use of
other draft paper may lead to the
disqualification of the 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 school principal wants to buy 80 pieces of school equipment. The
purchase she wants to make consists of computers and interactive
whiteboards.

Each computer costs 1200 shekels, and each interactive whiteboard costs
2000 shekels.

The entire purchase will cost 144,000 shekels.

x. How many computers does the principal want to buy?

The budget allocated for buying the equipment was 130,000 shekels.
Therefore, the principal decided to reduce the number of computers ordered
by 15% and the number of interactive whiteboards by 10%.

3. How much of the equipment budget will be left after the order has been

reduced?

Continued on page 3 }
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2. Given: two lines, I and II:

[

I. y= %X +1 y C
II. y= %x —4
Line I intersects the x-axis at Point B. 1II

Line II intersects the x-axis at Point A B A X

(see figure).

~x. Find the coordinates of Point A D

and the coordinates of Point B.

A line that is perpendicular to Line I is drawn through Point A.
This perpendicular line intersects Line I at Point C (see figure).
1. (1) Find the equation of the perpendicular line AC.

(2) Find the coordinates of Point C.

A line that is perpendicular to Line II is drawn through Point B.
This perpendicular line intersects Line II at Point D (see figure).
».  What type of a quadrilateral is ACBD? Explain.

7. Find the area of the quadrilateral ACBD.

3. Given: a circle whose equation is (x +2)% + (y — 4)? =20.
The circle intersects the positive
section of the y-axis
at Point A (see figure).

x. Find the coordinates of A
Point A.

M is the center of the circle.
The continuation of AM

intersects the circle at Point C.

1. Find the coordinates of Point C.

A tangent to the circle was drawn through Point A.
».  Find the equation of the tangent.
The tangent intersects the x-axis at Point D.

7. Find the coordinates of Point D.

Continued on page 4 }
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Differential and Integral Calculus
4. Given: The function y = —%-x2+2-\/;+1 .

N.  What is the domain [1775300 0nn] of the B

function?

A tangent to the graph was drawn through Point A, X

where x = 4 (see figure).

2. (1) Find the slope of the tangent at Point A.
(2) Find the equation of the tangent at Point A.

».  Find the coordinates of the maximum point of

the function.

At Point B, the line that is a tangent to the graph of the function
at Point A meets the line that is a tangent to the graph at its maximum point
(see figure).
7. (1) What is the equation of the line that is a tangent to the maximum
point of the function?
(2) Find the coordinates of Point B.

Your answer should be accurate to one decimal place.

5. Given: The derivative function f'(x) =3x>—6.
The line y = 6x — 14 is a tangent to the graph of the function f(x) at Point A.
Point A lies in the first quadrant.
X. (1) What is the slope of the tangent at Point A?
(2) Find the coordinates of the point of tangency [npwnn nTpa] A.
1. Find the function f(x).

Continued on page 5 }
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6. Given: a rectangular garden.

The rectangle is 8 meters by 6 meters in size X X

(see figure). X

We want to plant grass in the shaded areas

. . . 8 met
of the figure: Two of the areas are identical reters

squares and one area is rectangular, as shown

in the figure.

It costs 60 shekels to plant 1 m? of grass. ~——6 meters—

x denotes the length of a side of each square.

x. Express the total shaded area in the figure in terms of x.

2. What is the value of x for which the area planted with grass will be
smallest?

. Find the minimum price for planting the grass.

Good Luck! 1IanYyna
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