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Mathematics
3 Points — 3rd Exam

Instructions for examinees
N. 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. Do 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 your answer booklet only. Write "noy»v” at the top of

each draft page. If you write draft work outside your 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 disqualification of your exam.

Algebra

1.

The price of a blanket is 4 times higher than the price of a pillow.

In a special sale, the price of a blanket was reduced by 15% , and the price of a pillow was
reduced by 20% .

Dana bought one blanket and 2 pillows in the sale. She paid a total of 370 shekels for her
purchases.

N.  What was the price of a pillow before the sale? What was the price of a blanket before

the sale?

Dana's budget would have enabled her to buy exactly one blanket and 2 pillows at the
original prices (before the sale).
3. Will the amount of money that Dana saved by shopping at the sale be enough to buy

2 more pillows at the sale price? Explain.

In Triangle ABC , Side BC lies on the x-axis, as shown in the figure.

Given: BC=5;
Vertex A is located at the point (6,—4) ; y
The equation of Side AB i1s y=— %X +4 .
N. (1) Find the coordinates of Vertex B . B C

(2) Find the coordinates of Vertex C .

BD is a median in Triangle ABC .
3. Find the equation of Line BD . A

3. Show that BD is perpendicular to AC .
7. Find the area of Triangle ABC .
n.  How many times greater than the area of Triangle BCD 1is the area of Triangle ABC ?

Explain. .
/Continued on page 3/
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3. Point M is the center of the circle

x+1)%+(y—-3)2=25.
Line y =7 intersects the circle at Point A (see figure). B
We know that Point A is located in the first quadrant.
N.

3.

YA

Find the coordinates of Point A .

(1) Find the slope of Line MA .

(2) Find the equation of the tangent to the circle at
Point A .

The tangent whose equation you found for

o |

Sub-item 2(2) intersects the y-axis at Point B .

Find the area of Triangle ABO (Point O is the

origin).

Differential and Integral Calculus
4. Given: The function f(x) = % — x2+3 .

N.

a.

16

Find the domain [n77300 onn] of the function f(X) .

Find the coordinates of the extremum [p¥pn N3] of the function f(x) and determine
what type of extremum it is.

Determine whether the function f(x) increases or decreases for x >0 . Explain.

One of the four graphs shown at the end of the question, I, I, II or IV, is the graph of the
function f(x) . Which one is it? Explain.

Give an example of a line that is parallel to the x-axis and intersects the graph of the

function f(x) at three different points. Explain your answer.

YA YA YA YA

\:, | | _
X X X X

v 111 1I |

/Continued on page 4/
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5. The parabola f(x)=— x>+8x —18 and the line y=—x—10 are shown in the figure below.

The parabola and the line intersect at Points A and B, YA
as shown in the figure. >
C X
Point C is the maximum point of the parabola.
N. Find the coordinates of Point C . N
3. Find the coordinates of Points A and B . K
A perpendicular is dropped to the x-axis through Point C .
».  Calculate the area of the shaded region in the figure: B
the area of the region which is to the left of the perpendicular,
and bounded by the parabola, the line, and the perpendicular.
) . 1. . .
6. Given: The function y =3x+ % inthe domain x >0 (see figure).
C is a point on the graph of the function. y
N. Find the x-coordinate of Point C for which the sum of the
coordinates of Point C is the smallest possible one [*>11]. C
3. Find the smallest possible sum of the coordinates of Point C .
X
Good Luck! Innbsna
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