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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.
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.
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booklet, your exam may be disqualified.

Good Luck! innbsna
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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. A merchant bought x white shirts, each for the same price, and he paid a total of 840 shekels.

N.  Express the price that the merchant paid for each white shirt in terms of x .

The merchant also bought 40 black shirts. He paid the same price for a black shirt as he
paid for a white shirt.
The merchant sold each white shirt at a 30% profit and each black shirt at a 25% profit.
The merchant sold the shirts for a total of 2,842 shekels.
3. (1) Find the number of white shirts that the merchant bought.

(2) Find the price that the merchant paid for each shirt.

> What was the merchant's profit percentage on the sale of all the shirts (black and white
shirts)?

2. InTriangle ABO, Vertex A is located on the x-axis. Point O is the origin (see figure).
The equation of Line AB is y= %x +5.

N.  Find the coordinates of Point A . Y B
Point E(—4,3) is the midpoint of Segment AB . j

a.  Find the coordinates of Point B . E F

5. Find the equation of Line OB .

Point F is located on Line OB such that EF A ) X

is parallel to the x-axis .
7. Find the length of Segment EF .
n.  Calculate the area of Triangle BEF .

Continued on page 3 }
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3. Given: a circle whose center is M and whose equation is (x + 3)2 +y2=25.
The circle intersects the y-axis at Points A and B, as shown in the figure.

N.  Find the coordinates of Points A, B and M .

A tangent to the circle was drawn at Point A . y
3. (1) Find the slope of Line MA .
(2) Find the equation of the tangent.

The tangent intersects the x-axis at Point E .

5 (1) Find the coordinates of Point E . M E
(2) Find the length of Segment AE .

Point D is located on the circle such that

AD is a diameter of the circle. D B

7. Calculate the area of Triangle DAE .

Differential and Integral Calculus
4. Given: the function f(x)= % +3x+2.

N.  What is the domain [n7730n onn] of the function f(x) ?

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

».  Find the intervals on which the function f(x) is increasing and the intervals on which the
function is decreasing.

7. Atangent to the graph of the function f(x) was drawn at a point in the first quadrant. The
slope of this tangent is (—9) .
(1) Find the coordinates of the point of tangency of the tangent.
(2) Find the equation of the tangent.

Continued on page 4 }
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5. The figure to the right describes the graph of the function
fx)=x>—3x—2.

N. Find the coordinates of the extrema [pxpn Mmmips]
of the function f(x) , and use the graph
to determine what type of extrema they are.

3. Find the equation of the tangent to the graph

of the function f(x) at the function's minimum.

Point A (2, 0) is an intersection point of the graph of the

function f(x) with the x-axis, as shown in the figure.

».  Find the area of the shaded region in the figure - the region bounded by:
the graph of the function f(x) ,
the tangent that you found in Item 2,
the perpendicular dropped from Point A to the tangent,

and the y-axis.

6. The figure to the right shows the graphs of functions
g(x)=x2—12 , f(x) = — 4x> +10x> + 14.
Point A is located on the graph of function f(x) and

Point B is located on the graph of function g(x) . I
Segment AB is parallel to the y-axis. :

The x-coordinate of Point A and Point B is positive.
\

Point A is located above Point B, as shown in the figure.

Let x be the x-coordinate of Points A and B .
N.  Express the length of Segment AB in terms of x .
3. Find the value of x for which the length of Segment AB is maximal.

3. For the value of x you found in Item 3, find the distance of Point B from the x-axis.

!
‘GOOd Luck! InnbYsna
All rights reserved by the State of Israel.
Copyinﬁ/{or publication without the consent of the
inistry of Education is prohibited.

HNIY NPTNY INNIY DMINPH M
PPN TIVN MY ROXR DDV N PPNYNY PR



