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4 Points — 1st Exam

Instructions

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

2. 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

M 01NN ND

2026 ,Y”79WnN 9NN :NPN2AN TN
35471 :)39NWN 990N

TIPY TN 475 MNXNDN 29T :NOD)
(3) 985 DN

NPLNDN
PYNI PORY — THD MTN’ 4

NN
SN YW YIDW PN WN WX

:NIIYNN NN NONWD MWD .2
JORY INNY DN, DP9 DY T NORWI
MIINDM NPPLDXLLD — NWRI P
MMIOINY — W PIS
DY HODNLINY PONINIINT PNIAVN — SWOW P9
NVOINSI NPXPND HY , D00
YN NPSPNS D
779 Y10 MNSY NNX NORY DY, MYRY wnn Yy mayd v
TP 100 = 20x5 —

IOV IMN NY DN D
TIINN NPYIVORI WNNWAY PR 297 KD Ppavnn (1)
9N MIWONR 12 YW NIVNNI
NIND NPYIVORIIN 7973 PNAYNNI YW
13NN NY0AY DS HI%Y PavNNa
(D9M¥N) MRNDN 9T (2)
272Y-1Y /v -2y P (3)

MTOVH MNXNA T
L7252 77901 DX DY w2 ;nHRWN DR PPNYnD PR (1)
NI2NNA DIV ¥ .WTN TNy NORY D3 nnnb v (2)
DOYNANN DXNWINN IWNRI DA, NN 32D NR
JavNn NItya
VY91 ,D°2WN YD, MDIWON Y3 PR PA0NY Vo
JITI0NM NN NNND
N2°D9% IN WX N9 D1NY 1YY KIS I0IN
.N»Nan

55 w2 "HoYL” DIWIY v, 7251 11NN NIANN DNOD v
LYV WRWNI TNY

DYDY N9YY 1°NAN NIANNA DPNRY D9TA VYL NN
.1°NAN NYDaY

iInnbyna



J "DQJN ,NOD) + 35471 °’0O0n N'OWsT ANN NPONIN -2 -
Mathematics, Winter 2026, 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 psychometric test scores in a particular year were normally distributed, and the average score
was 550 .
That year, Limor took the psychometric test.
Limor's score on the test was 686 , and her standard score was 1.6 .

N.  Find the standard deviation of scores in the test.

The cut-off score is the lowest score that must be achieved on the test to be eligible for admission to
a particular department.

The table below shows the cut-off score needed to be eligible for admission to the literature
department and the cut-off score needed to be eligible for admission to the psychology department

at a certain university.

Literature department Psychology department

Cut-off score 584 669

Yael took the test, too, that year. We know that 57.9 % of the examinees scored lower than Yael.

3. Is Yael eligible for admission to the literature department? Explain your answer.

> (1) Find the percentage of examinees eligible for admission to the psychology department.
(2) Find the percentage of examinees eligible for admission to the literature department, but

ineligible for admission to the psychology department.

We know that 8,448 examinees are eligible for admission to the literature department, but are
ineligible for admission to the psychology department.
7. According to the normal distribution table, how many examinees are eligible for admission to

the psychology department?

05 /continued on page 3/
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2. A nutritionist examined the relationship between the maximum temperature in Jerusalem on a given
day (Variable x) and how much water Yossi, a resident of Jerusalem, drank that day (Variable y).

The table below presents the data collected by the nutritionist over 6 days.

Maximum temperature Yossi's water consumption
(degrees Celsius) — (liters) —
Variable x Variable y
20 1.6
22 1.7
24 24
26 2.7
28 2.9
30 3.1

N. (1) Find the average maximum temperature in the 6 days examined.

(2) Find the standard deviation of maximum temperature in the 6 days examined.

The nutritionist calculated that Yossi's average water consumption in the 6 days examined was

2.4 liters, and the standard deviation of his water consumption was 7;’/06 liters.
3. Find r, the correlation coefficient [DxnnN DTpN] between the two variables.

5. Find the equation of the regression line for predicting y according to x .

The nutritionist multiplied each of the numbers for Yossi's water consumption (Variable y) by 3 ,in
order to represent the water consumption of Yossi's entire family.
7. For each of the measures I and II below, determine whether its value increased, decreased, or
remained unchanged, after the numbers were multiplied. Explain your answers.
I The average of Variable y .
II The standard deviation of Variable vy .
n.  Find the slope of the regression line for predicting y according to x after the numbers were

multiplied. Explain your answer.

05 /continued on page 4/
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3. Inacertain town, families are encouraged to recycle things like glass bottles and plastic packaging.
The families are also encouraged to volunteer in the town's institutions.
A survey conducted among all families in the town found that some families recycle, while the rest
of the families do not recycle.
Similarly, some families in the town volunteer, and the rest do not volunteer.
A family from this town is selected at random. The probability that this family recycles is greater by
0.44 than the probability that this family does not recycle.
g of the families that recycle are families that volunteer.
N. (1) Find the percentage of families in this town that recycle.

(2) Find the percentage of families in this town that recycle and also volunteer.

The number of families in this town that recycle and also volunteer is 5 times greater than the

number of families that do not recycle and also do not volunteer.

3. A family from this town is selected at random. What is the probability that this family
volunteers?

3. A family from this town that volunteers is selected at random. What is the probability that this

family does not recycle?

There are 750 families in the town.

7. Find how many families in this town recycle or volunteer.

05 /continued on page 5/
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Part Two — Geometry

4. In the figure to the right Triangle ABC is inscribed
in acircle. AC is a diameter of the circle.
Vertex A is located on the y-axis and Vertex B is located
on the x-axis. A perpendicular is drawn through Point C
to the x-axis intersecting it at Point E .
Point O is the origin.

N. (1) Provethat X<ABO=<(BCE .

O B E K

(2) Prove that AAOB~ ABEC .

We know that the similarity ratio between Triangle BEC and Triangle AOB is 3,
and that A(0,12) , B(9,0) .
3. (1) Find the length of Side BE .

(2) Find the coordinates of Vertex C .

A tangent to the circle is drawn at Point C .

».  Find the equation of the tangent.

Point K is the intersection point of the tangent with the x-axis.

7. Find the area of Quadrilateral ABKC .

5. The figure to the right shows Kite ABCD (AB=CB , AD=CD) . y
Vertex C is located in the second quadrant.

Side BC is parallel to the x-axis.

We know: A(—3,2), B(0,6).
NX. (1) Find the length of Side AB .

(2) Find the coordinates of Vertex C .

3. Find the equation of Diagonal DB . D

We know that the equation of Side AD is y= %x +3.

».  Find the coordinates of Vertex D .

Point M is the intersection point of the kite's diagonals.

7. Find the size of Angle ADM .

Point E is the midpoint of Side DC .
n. Calculate the area of Triangle ADE .

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

6. Consider the function f(x)= defined on the domain x +4 .

_a
o (x—=4?*"
a 1s a positive parameter.

We know that at the point where x =6 , the slope of the tangent to the graph of function f(x) is —3 .

N. Find the value of a.

Substitute a=12 and answer items 2—.
3. (1) Find the coordinates of the intersection points of the graph of function f(x) with the axes
(if there are any).
(2) Find the equations of the asymptotes of function f(x) that are perpendicular to the axes.
(3) Find the intervals on which function f(x) is increasing and on which it is decreasing.
».  Sketch a graph of function f(x) .

The domain of the derivative function f’(x) is the same as the domain of function f(x) .
7. (1) Determine which of the graphs I-IV at the end of the question describes the graph of the
derivative function f'(x) .
(2) Calculate the area bounded by the graph of the derivative function f’(x) ,the line x =3,

the x-axis, and the y-axis.

Consider the function g(x)=f'(x)+2 .
n. By how much is the area bounded by the graph of function g(x) , the line x =3 , the x-axis,

and the y-axis, larger than the area that you found in Item 7(2)? Explain your answer.

y y
Iy
~ X X
II I
y y
_
~ X X
v I
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7. Consider the function f(x)=x%+v7—x .
N. (1) Find the domain [n7nn onn] of function f(x) .
(2) Find the coordinates of the intersection points of the graph of function f(x) with the
X-axis.
(3) Find the coordinates of all the extrema [p¥p mT?y] of function f(x) , and determine what
type of extrema they are.

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

Consider the function g(x)=f(x +a), a is a parameter.
We know that function g(x) has a local maximum [1°%°9 Dy op»n NTP3] at a point where x =8.6 .
3. (1) Find the value of a . Explain your answer.

(2) What is the domain of function g(x) ?

8. The figure below describes the graph of the function f(x)= % .

N. (1) Find the domain [n37300 oynn] of function f(x) .

(2) Find the equations of the asymptotes of function f(x) that are perpendicular to the axes.

Point A is the intersection point of the graph of y

function f(x) with the x-axis.

a.  Find the coordinates of Point A .

Point C is located on the graph of function f(x) on D ¢
the interval x >8 .

From Point C a perpendicular is drawn to the x-axis

intersecting it at Point B . T

Point D is located in the first quadrant such that A B

ABCD is a rectangle.

Let t denote the x-coordinate of Point C .
> Express the perimeter of Rectangle ABCD in terms of t .
7. Find the value of t for which the perimeter of Rectangle ABCD is minimum (smallest).

n.  Is it possible that the perimeter of Rectangle ABCD is 50 ? Explain your answer.

!
‘GOOd Luck! 2””53“:
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