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Mathematics

3 Points — Third Questionnaire

Instructions for examinees
~. Duration of the exam: Two hours

2. 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

7. Special instructions:
(1) Do not copy the question; only 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 disqualify 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!

/Continued on the next page/
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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
the 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. Each month, a factory worker receives a fixed base salary and a fixed bonus.
The worker's total monthly paycheck is 6,600 shekels.
One month, the factory owner increased the worker's base salary (for the
month) by 15% and decreased the fixed bonus by 10%.
After these changes, the worker's total monthly paycheck was 7,440 shekels.

What was the worker's base salary before the changes?

2. Given: a circle with the equation (x — 72+ (y — 5)2 =25 and the center M.
A line is drawn that is a tangent to the circle at

Point L, at which x = 4, as shown in the figure. y

x. (1) Find the slope of ML. F
(The y-coordinate of L is greater
than 1.)
(2) Find the equation of the tangent at M. B
Point L. /

The line x = 12 is a tangent to the circle at Point B.
The two tangents meet at Point F, as shown in the figure.
2. (1) Find the coordinates of Point F.

(2) Find the area of Triangle FMB.

/Continued on page 3/
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3. The equations of Lines I and II in the figure

are shown below: y

y=2x+10 , y=2x +30. I

N.  Which equation is that of Line I and B A

which equation is that of Line I1? I

Explain.

F X

2. Line III is perpendicular to Line II
and intersects it at Point A, at which x = 4.
Find the equation of Line III.
3. (1) Show that Line III is perpendicular to Line I.
(2) Line III intersects Line I at Point B. Line I intersects the x-axis at
Point F (see figure). Find the area of Triangle FBA.

Differential and Integral Calculus

4. Given: the function f(x)=x>+1.

x. Point C is located on the graph of y
the function f(x) in the first
quadrant [y>27].

The slope of the line that is tangent C
to the graph of the function f(x) at
Point C is 3.

A
Find the coordinates of Point C. /
The graph of the function intersects the

x-axis at Point A. The line y = 3x + 3 passes through Point A and intersects

the y-axis at Point B, as shown in the figure.
2. Find the coordinates of Point B, and find the equation of Line BC.

».  Find the area of the region that is bordered by the graph of the
function f(x), Line BA (BA is tangent to f(x)), and Line BC

(the shaded area in the figure).
/Continued on page 4/



5. Given: the function f(x) =x + % .
~. Find the domain [n77300 Dnn] of the function.
2. Find the vertical asymptote of the function.
».  Find the coordinates of the extremum [)¥>»n n7py] of the function and
determine what type of extremum it is.
7. Find the intervals over which the function is increasing and decreasing.
1. Which of the graphs below, I, II , IIT or IV, describes the given

function? Explain.
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6. Given: the function f(x) =2v'x

(see figure).

x. Find the x-coordinate of Point M
on the graph of the function,

whose distance squared (d?)

X

from Point A(4, 0) is

smallest.

3. Find the minimum distance (d) between Point M and Point A.
Good Luck! 1IAnYyna
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