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Instructions for examinees
~. Duration of the exam: Three and a half hours

2. Exam structure and breakdown of points:
This exam has three parts.

Part One: Algebra, Analytical Geometry,
Probability — 2 x 20 —
Part Two: Planar Geometry and Planar Trigonometry
- 1x20 — 20 points
Part Three: Differential and Integral Calculus

40 points

of Polynomials, Rational Functions and
Root Functions
- 2x20 — 40 points
Total — 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 question on a new page. Write the
steps of the solution in the 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

J.

score or lead to the disqualification of your exam.

(3) For draft paper, use pages in the answer booklet
or paper you receive from the proctors.
Use of other draft paper may lead to the
disqualification of your exam.

Good Luck!

NI2NNA DY .WTN Tya NYRY Y3 SNnn

SN’ 17N

PPN TIVN

M2 :PNAN ND

27V YWD NP 10NN TYIN
035481 :1)ONWN 19010

TID TN 475 MNNDY °9T :NOD)
(3) P92NY DN

nPIONNN

MYNRYN 7055 19NN9I7 29 by
TIPD MITIN? 4-1) PYNI PONY

N2 MNN
SYM MYV WYY :DPNIN YN N
:127YNN NN PORWD MAN .2
DP9 IWLY M PORYA
,TPDDIN PIVNING,NIDOR NUNRT P9
MIINYN
MNP 40 — 20x2
MLINA PPIODINNIVI PIDDIN W P79
MTP) 20 — 20x 1
YDMLINY YINRINIIDT PNIAVN PWHY PI9
NP HY DN HY
YN NPXPND DY NPDINNT
MNP 40 — 20x2
mMTPI 100 — 2”no
WDV IMN NY IN
THMIVORI WHNWAY PR 29D RO PAwNn (1)
VDY . 1NONT 11010 PNIAYNNI MIINN
TIONN MMIVANT IR 197 NIYNN2
13NN NY09% DINY MDY PNawNna
[(D9M¥N) MRNDNOOT (2)
273Y-9/ 9 -72y o (3)

:TNYH MRNN

17901 DX 20 ;nORWN DX PPNyN X (1)
.72

(2)

IWRI D) ,)NIN9N 20 NIX

JNAVNN NITYA DOYNINN DXWINN

, DN Y91, P2V 23 X 9201

ITIOM 1M NN OIPOI

IN PN DY9Y DIND DI1DY VY TDIN

1NN NYOAO

IN 1NN NIANNI WHRNWND ¥ LYY

.DNMIWNIN NYDPY D972

N2°09% DNV NH1%Y NINK LYV YWY

1NN

1tnnYyna



IPYIN,NAD) + 035481 DN 2 TYIWA 1YWN YR ,ARX0NNN e
Mathematics. Summer 2017, Moed Bet. No. 035481 + appendix
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.

Part One — Algebra, Analytical Geometry, and Probability
(40 points)
Answer two of the questions 1-3 (each question — 20 points).
Note! If you answer more than two questions, only the first two answers in

your answer booklet will be graded.

1. The Dotan family decided to pave their garden, which is rectangular.

The lengths of the sides of the garden are x and y meters.
—_—

The garden was divided into 6 identical

rectangles.

In each of the corner rectangles, a y

right triangle was inscribed [mon].

The legs [D>a¥)] of each of these

triangles coincided with the sides of the rectangle.
The area of each triangle was paved with gray stone, as shown in the figure.
The remaining area of the garden was paved in white stone.
X. (1) Express the area of the garden that was paved with gray stone in
terms of x and y.
(2) Express the area of the garden that was paved with white stone in

terms of x and y.

The cost of paving with gray stone is 75 shekels per m?.

The cost of paving with white stone is 60 shekels per m?.

Given: One side of the garden is 3 meters longer than the other side.
The cost of paving the entire garden was 1,170 shekels.

2. Find the lengths of the garden's sides.
Continued on page 3 p
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2.

The figure to the right shows a circle.

Given: The radius of the circle is 20;
the center of the circle, M, A
is located on the positive part
of the x-axis;
Point A (13,12) is located B |C M X
on the circle.

x. Find the coordinates of Point M.

A tangent to the circle was drawn
through Point A. This tangent intersects
the x-axis at Point B.

1. Find the coordinates of Point B.

».  Find the equation of the circle that circumscribes [ppin] Triangle BAM.

C is the point at which the given circle intersects the x-axis, as shown in the
figure.
7. (1) Find the x-coordinate of Point C.
(2) For which values of k does the line x = k intersect the two
circles (and is not tangent to either of them)?

In a certain city, a survey was conducted to examine whether teenage boys
and girls engage in physical exercise. The number of boys included in the
survey was twice the number of girls included in the survey.

The survey showed that % of the girls who participated in the survey

engage in physical exercise and % of the boys who participated in the survey

engage in physical exercise.

X. An individual was randomly chosen from among all the survey
participants (boys and girls).

What is the probability that the individual who was chosen engages in
physical exercise?

2.  An individual was randomly chosen from among all the survey
participants, and it was found that that individual engages in physical
exercise.

What is the probability that a girl was chosen?

. 4 of the survey participants were randomly chosen.

What is the probability that at least 2 of the participants who were
chosen were girls who engage in physical exercise?

Continued on page 4 p
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Part Two — Planar Geometry and Planar Trigonometry
(20 points)
Answer one of the questions 4-5.
Note! If you answer more than one question, only the first answer in your

answer booklet will be graded.

4. ABCD is arhombus.
Point E is located on Side DC
and Point F is located on Diagonal DB

(see figure).

Given: Quadrilateral BCEF can be

circumscribed by a circle. D E C

N. (1) Prove that <FED =< CBD.
(2) Prove that Triangle DFE is an isosceles triangle.

2. Prove that ADFE ~ ADCB.

3. Given: DB = 3DE; the area of Triangle DFE is 2 cm?.
Calculate the area of Rhombus ABCD.

5. Given: Square ABCD.

Point E is located on the extension of Side DC, as shown in the figure.

Triangle ACE is an isosceles triangle B
(AC =CE).

The line AE intersects Side BC at §
Point F.

X. Find the angles of Triangle ACE.

The area of Triangle ACE is 8+/2 cm?.

2. Calculate the length of one side of the square.

».  Calculate the length of Segment DF.

7. Calculate the length of the radius of the circle that circumscribes
Triangle DFE.

Continued on page 5 p
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Part Three — Differential and Integral Calculus of

Polynomials, Rational Functions and Root Functions (40 points)
Answer two of the questions 6-8 (each question — 20 points).
Note! If you answer more than two questions, only the first two answers in
your answer booklet will be graded.
5
2x — 42"
~. Find the domain [n7730n oynn] of the function f(x).

6. Given: The function f(x) =

2. Find the asymptotes of the function f(x) that are perpendicular to the
axes.
».  Find the intervals on which the function f(x) increases and decreases.
7. Sketch the graph of the function f(x).
n. (1) Find the asymptotes of the function —f(x) that are perpendicular
to the axes.
(2) Sketch the graph of the function —f(x).

7. Given: The function f(x)=x+v 4 — x2.
N. Find the domain [n7730n oynn] of the function f(x).
2. (1) Find the coordinates of the points at which the graph of the
function f(x) intersects the axes.
(2) Find the coordinates of the extrema [yxpn MmTip3] of function f(x)
and determine what type of extrema they are.
».  Sketch the graph of the function f(x).
7. Which of the graphs (I-IV) shown at the end of the question is the
graph of the function f'(x)? Explain.
n. Calculate the area of the region that is bounded by the function f'(x),
the x-axis, the y-axis, and the line x = 1.

y y y _ LY

v I II

|
Continued on page 6 p
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8.

Below is a sketch of the graph of the function f(x) = x> — 6%+ 9x .

f(x)

X. Find the coordinates of Points A and B, the points at which the graph of

the function f(x) intersects the x-axis.

Point C is located on the graph of the function f(x).

Given: x5 <Xc <Xg.

(The x-coordinate of Point C lies between the x-coordinate of Point A and

the x-coordinate of Point B.)

2. Find the coordinates of Point C for which the area of Triangle ABC will
be greatest [*>nopn].

».  Is Point C an extremum [p¥>p nTp)y] of the function f(x)? Explain.

Good Luck! ImnYyna
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