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English Translation (3)

Note: This exam has special instructions.
Answer the questions according to these
instructions.

Mathematics

4 Points — 1st Exam

Instructions

~. Duration of the exam: Four hours.

1. Exam structure and breakdown of points:
This exam consists of three parts, with a total of eight

questions.
Part One - Statistics and Probability
Part Two — Geometry

Part Three — Differential and Integral Calculus of
Polynomials, Rational Functions, and
Root Functions

Answer five questions, at least one question

from each part — 5 x 20 = 100 points.

». 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 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 score or lead to the
disqualification of your exam.

Write only in the answer booklet. Write "no»v" at the
top of each draft page. If you write draft material on
paper outside the answer booklet, your exam may be
disqualified.

Good Luck!

05

SN NYTN

PPN TIVN

M3 :13°NaAN MO

2025,0”79WN 91N :1°NaN TN
35471 :)39NWN 990N

TIOD TN 475 MINRNDN 29T :NOD)
(3) P985 DN

TN DYNIN W NNA A Y
OR 11NN O DY MORWH DY Ny v

NP2ONNN
PYNI PORY - 70 MTN’ 4

MINMD
JNYY YIIR:A»PNINWN N

:NIIWNN NN NONWD MIAN .2
JORY INNY DN, DP9 T T ORI
MIINDM NPPLDYLLD — NWRI PO
MMIOINY — YW PIS
DY HODNLINY PONINIINT PNIAVN — SWOW DI
NOINYI NPEPND YW, D00
YNY NPIPN Hun
779 YN DNR NORY DY MNSY , MYRY wnn by nyo v
MMP) 100 = 20x5 —

MOV IMN NY INN D
NOND IMIVARI WHRNWIY PR 297 R pavnn (1)
0N MIYON 12 LW NIVNNI
TIINN NPYIVORI IN 2973 NIYNNI YW
13NN NY0a% DY D15y PavNnNa
(D9MNN) MRNDN 9T (2)
292905 /vy poon (3)

MTINVH NN LT

L7252 779010 DX 10D w2 ;nHRWN DR PIRynD PR (1)

NI2NNA DIV ¥ .WTN TNy NORY D3 nnnb v (2)
DOYNANN DXNWINN TWNRI DA, NN 22HY NX
JavNn Ntya
VY9, 00N YD, MDIWON YD PR PA0NY Vo
JITI0NM NN NNND
NY°09Y IN PN NY9Y DI DIY KIS IDIN
.N»Nan

55 W2 7N0Yv” DAY v 7291 1)°NAN N12N1Ka DNdY v
.NOYL WRWNN TNY

DYDY N9IDY 1NN NIANNA DINRY D°OTA NLYL NIND
.1YN2aN N0

1nnbyna



ﬂ"?QJN. 19D) + 3547100 ,N”oW7T RRAIRITRIP2AB)AR)A] -2 -
Mathematics, Winter 2025, No. 35471 + appendix

Questions

Answer five of the questions 1-8, at least one question from each part (each question — 20 points).

Note: If you answer more than five questions, only the first five answers in your answer booklet will be

graded.

Part One — Statistics and Probability

1. The lifespan of phones produced by a certain factory has a normal distribution.

Below is the normal distribution graph for the lifespan of the phones and some of the lifespan data

(in months).

22.7% 22.7%

X
18 24 Lifespan
(months)

N.  Find the average lifespan of the phones and the standard deviation.

3.5 % of the phones — those with the shortest lifespan — are considered defective.
3. What is the longest lifespan of a phone that is considered defective?
One month the factory produced 2,000 phones.

> According to the normal distribution graph, how many phones produced that month had a

lifespan of more than 26 months?
Engineers managed to increase the lifespan of all the phones produced in the factory by a
factor of 1.5 [1.5»9].

7. (1) What is the phones' new average lifespan and what is the new standard deviation, after

the increase?

(2) Find the percentage of phones that have a lifespan of less than 18 months, after the

increase.
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2.

05
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In a certain town, over the course of 5 months, the manager of Pharmacy A monitored the

relationship between the number of rainy days in a month (Variable x ) and the pharmacy's monthly

income for that same month (Variable y ).

The table below presents the data that the manager collected.

Month Rainy days Income
(Variable x) (thousands of shekels)
(Variable y )

November 6 60
December 10 72
January 20 85
February 14 73
March 10 65

N, Find the average number of rainy days per month and the standard deviation.

Below is a scatter diagram that describes y as a function of x .

Income
(thousands of shekels)
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Pharmacy A's average monthly income (in thousands of shekels) is 71 , and the standard deviation

is 8.46 .

One of the numbers 0.959 , 1, —0.959 is the correlation coefficient [pxmnn DTPN] 1.

3.  Determine which of them is the correlation coefficient r , and explain your answer.

5% (1) Find the slope of the regression line for predicting y according to x .

(2) Find the equation of the regression line for predicting y according to x .

7. Based on the regression line, what is the predicted income for a month in which the number of

rainy daysis 15 7?

Over the course of the same 5 months, the manager of Pharmacy B in the same town also

monitored the relationship between the number of rainy days in a month and the pharmacy's

monthly income.

The manager found that every month Pharmacy B's income was 20 thousand shekels less than

Pharmacy A's income.

n.  Write the regression line equation for predicting Pharmacy B's monthly income (in thousands

of shekels) according to the number of rainy days in a month.

/continued on page 4/
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3.
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The 11th grade of a certain school consists of both boys and girls. Some have a driver's license and
the rest do not.

25 % of the 11th grade students are boys who do not have a driver's license.

% of the 11th grade boys have a driver's license.

N.

What percentage of the 11th grade students are boys?

The probability of randomly selecting from the 11th grade a boy with a driver's license is equal to
the probability of randomly selecting from the 11th grade a girl with a driver's license.
3. We know that a student (boy or girl) without a driver's license was randomly selected from the

11th grade. What is the probability that the selected student was a boy?

There are 69 boys in the 11th grade of this school.

».  Find the total number of students in this grade.

26 new students (boys and girls) joined the 11th grade of this school.

Two students were randomly selected from the 11th grade one after another (sampling without
replacement [N XYY IxvIN]).

The probability that both selected students are boys is % .

7. Find how many boys joined the 11th grade.

/continued on page 5/
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Part Two — Geometry

4. ABC is aright triangle (X ABC =90°).
Side AB intersects the y-axis at Point P .
We know that Line CP is parallel to the x-axis.
Point E is located on Line CP such that AE
is parallel to the y-axis (see figure).

N. Prove that AAEP ~ ACBP .

We know that the similarity ratio between
Triangle AEP and Triangle CBP is % and that
CP = 125.

3. Find the length of Segment AP . X

We know that A(—6,14) and that the y-coordinate of Point P is smaller than 14 .
>, Find the coordinates of Points P and C .
7. (1) Find the equation of Side AB .

(2) Find the coordinates of Vertex B .

(3) Find the area of Quadrilateral AEBC .

5. Triangle ABC is inscribed in a circle whose center is M , as shown in the figure.
We know that M(—5,0), C(—15,0) .

N. Find the equation of the circle.

We know that the equation of Side AB is y=2x . y
3. Find the coordinates of Vertex A and Vertex B .

Point O is the origin.

A
5. Find the size of Angle ACO and the size of
Angle AOC .
7. Find the area of Triangle ABC .
C M (0] X

Point E is located on Side AC such that the area of
Triangle EAB is 64 .
n. Find the length of Segment AE .

05
/continued on page 6/
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Part Three — Differential and Integral Calculus of Polynomials,
Rational Functions, and Root Functions

X2+x+a
X

N. (1) Find the domain [n7730n oynn] of function f(x) .

Consider the function f(x)= . a# 0 is a parameter.
(2) Find the equations of the asymptotes of function f(x) that are perpendicular to the axes

(if there are any).

We know that the graph of function f(x) passes through the point (2,7.5) .
3. Find the value of a.

Substitute a =9 and answer items >—.
».  Find the coordinates of the extrema [y¥pn m7p)] of function f(x) , and determine what type of
extrema they are.

7. Sketch a graph of function f(x) .

g(x) 1is a function whose domain is identical to the domain of function f(x) .
The derivative of function g(x) satisfies g'(x)=f(x)— 11.
. (1) Sketch a graph of the derivative function g'(x) .
(2) Find the x-coordinates of the extrema of function g(x) , and determine what type of

extrema they are.

Function f(x) is defined on the domain x <2 , and its derivative function f’(x) is defined on

the domain x <2 .

Function f(x) has only one local extremum y

[0 ¥ nTpa], which is a maximum. ] I

The figure on the right shows two graphs, I and II,

one of which describes the derivative function f'(x) .

NX. Determine which of the graphs describes the X
derivative function f'(x) , and explain your answer. I T

We know that: f(x)=4x +2v/8—4x .

3. Find the coordinates of all the extrema of function f(x) , and determine what type of extrema

they are.

The graph of function f(x) intersects the x-axis at only one point, on the negative part of the axis.
3. Find the coordinates of the intersection point of the graph of function f(x) with the x-axis.

7. Sketch a graph of function f(x) .

Consider the function g(x)=—-3-f'(x) -
n. Find the area bounded by the graph of function g(x) , the x-axis, and the y-axis.

/continued on page 7/
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8. The figure on the right describes the graph of function f(x)= i J_r i .

Point A is located on the graph of function f(x) in the y
first quadrant.
Point C is located on the x-axis such that Segment AC A

is parallel to the y-axis.

Point B is the intersection point of the graph of ——s

function f(x) with the x-axis.

N. (1) Find the domain [n7730n onn] of function f(x) .
(2) Find the equations of the asymptotes of function f(x) that are perpendicular to the axes.

3. Find the coordinates of Point B .

>. (1) Find the coordinates of Point A for which the area of Triangle ABC is minimum.

(2) Find the minimum area of Triangle ABC .
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