The State of Israel

Ministry of Education

Exam Type: Bagrut

Exam Date: Winter 2026

Exam Number: 35571

Appendix: Formula sheets for 5 points
English Translation (3)

Mathematics

5 Points — 1st Exam

Instructions

x.Duration of the exam: Three hours and forty-five minutes.

2. Exam structure and breakdown of points:
This exam has four parts with a total of eight questions.

Part One:  Short questions

Part Two:  Induction, Sequences, and Probability
Part Three: Planar Geometry and Planar Trigonometry
Part Four:  Differential and Integral Calculus of

Polynomials, Root Functions, Rational
Functions, and Trigonometric Functions

Answer five questions, at least one question from Part One
or Part Two, and at least one question from each of Part
Three and Part Four.

5x20 = 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 your work, including calculations, in detail
and in a clear and organized fashion.
Lack of detail may lower your score or may lead to the
disqualification of your exam.

Write only in the answer booklet. Write "noy»o" 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!
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Questions

Answer five of the questions 1-8, at least one question from Part One or Part Two, and at least one

question from each of Part Three and Part Four (each question — 20 points).

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

1.

05

graded.

Part One — Short Questions

Answer two of the four items x—7 below. If you answer more than two items, only the first two

answers in your answer booklet will be graded.

N.

The figure to the right describes a circle of center O and radius R .

Two tangents that are perpendicular to each other are drawn
through Points A and E on the circle.

The tangents intersect at Point K .

Segment KO intersects the circle at Point B .
(1) Find how many times larger the area of Triangle AOB
is than the area of Triangle AKB .

We know that the area of Triangle AOB is 16 .
(2) Find the length of the height to Side AK in Triangle AKB .

In a chess competition, two players — Yair and Nadav — compete against each other.
Each game can end in one of 3 ways: Yair wins, Nadav wins, or a draw.

In each game, the probability that Yair will win is constant and 2 times greater than the
probability that Nadav will win.

Let p denote the probability that Nadav will win one game.

Yair and Nadav play two games.

(1) Express in terms of p the probability that one of the players will achieve two wins.

We know that if neither player achieved two wins, the probability that each of the games will
end in a draw is % .
(2) Determine which of the options I-III below is the value of p . Explain your answer.

1 11 1
L 1o IL. 57 111 B

/continued on page 3/
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».  Consider the function f(x)= Vx2—1+2/16—x2 .

(1) Find the domain [n1730n0 oynn] of function f(x) .
(2) One of the graphs I-IV below describes function f(x) . Determine which one it is and

explain your answer.

y y
X X
11 I
y y
X X
v 111
cos(m+ 2™

7. Consider an infinite sequence whose terms satisfy a = for every natural number n .

5.2"
(1) Find the first three terms in Sequence a_ .
(2) Prove that Sequence a, is a geometric sequence, and find its common ratio.

(3) Find the sum of Sequence a .

/continued on page 4/
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Part Two — Induction, Sequences, and Probability

2. a, isadecreasing infinite geometric sequence whose sum converges.
The common ratio of this sequence is q .
Let T denote the sum of the odd-positioned terms in this sequence,

and let R denote the sum of the even-positioned terms in this sequence.

T2
We know that —5 =16 .
R

N. Find the value of q .

, . 1+
Consider Sequence b~ whose terms satisfy b = % for every natural number n .
n “n+l

We know that b, =1.

a. Find the value of a, .
>.  Express b intermsof n.

7. Prove by induction or any other method that the following equality is satisfied for every natural

number n :

n__
by +by+..+ b, =10

3. In the eleventh grade of a large urban high school, some of the students are counselors in a youth
movement and the rest are not counselors.
In this grade, some of the students have a driver's license and the rest do not have a driver's license.
Half of the students who have a driver's license are counselors in a youth movement.
The percentage of counselors among students who have a license is equal to the percentage of
students who do not have a license among counselors.
A student is randomly selected from among the students in this grade.
The probability that the selected student is a counselor or has a license is 0.45 .
N. Find what percentage of students in this grade are counselors.
3. A student is randomly selected from among the students who do not have a license.

What is the probability that this student is a counselor?

5 students are randomly selected from among the students who do not have a license.
>. (1) What is the probability that more than one counselor was selected?
(2) We know that more than one counselor was selected. What is the probability that the

number of counselors selected is even?

/continued on page 5/
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Part Three — Planar Geometry and Planar Trigonometry

The figure to the right describes an obtuse triangle ABC A B
inscribed in a circle.

Point K is located on the extension of Side AB such that

AB=BK. C
The extension of Segment KC intersects the circle at an

additional point, Point F .

We know that <{BAC =< BCA .

N. Prove that AF is a diameter of the circle.

The chords BF and AC intersect at Point D .

3. Prove that Triangle ADK is an isosceles triangle.

3. (1) Prove that the quadrilateral BDCK can be inscribed in a circle.
(2) Prove that <DKC =< FAC .

7. Prove that AC- AD=KC* AF .

The figure to the right describes Kite ABCD ( AB=AD , CB=CD).
We know that < BAD=<{CDB=2a , 0°<q<45°.

Let AB=k . C
N. Express the radius of the circle circumscribing

Triangle CDB in terms of k and a .

We know that the radius of the circle circumscribing
Triangle ABD is % times the radius of the circle
circumscribing Triangle CDB .

3. Find the size of Angle BAD .

Point O is the center of the circle circumscribing

Triangle ABD .

A line is drawn through Point A , parallel to BD ,

and intersecting the extension of Side CD at Point E .
We know that the area of Triangle AOE is 70 .

3.  Find the value of k.

/continued on page 6/
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Part Four - Differential and Integral Calculus of Polynomials,
Root Functions, Rational Functions, and Trigonometric Functions

2_
6. Consider the function f(x)= M , k 1s a positive parameter.
X

N. Express the domain [m770n oinn] of function f(x) in terms of k .

Consider the function h(x) =—f(x) .

The x-coordinate of the intersection point of the graph of function f(x) with the graph of
function h(x) is 1.6 .

3. Find the value of k.

Substitute k =8 in function f(x) , and answer Items >—.
3. (1) Find the equations of the asymptotes of function f(x) that are perpendicular to the axes.
(2) Find the coordinates of all the extrema [pxp mT] of function f(x) , and determine what
type of extrema they are.
(3) Sketch a graph of function f(x) .

Consider function g(x)=(f (x))? whose domain is the same as the domain of function f(x) .
7. Sketch a graph of function g(x) .

a is a parameter greater than 2 .

a+

1
n. Is the value of the expression / g(x)dx equal to, greater than, or less than the value of the
a

a+1
expression f f(x)dx ? Explain your answer.
a

3. Calculate the area bounded by the graph of function g(x) , the x-axis, and the lines x =2
and x=6.

7. Consider the function f(x)= (sinx)%+ cosx — 1 , defined on the domain —t<x <7 .
N. Prove that function f(x) is even.
3. (1) Find the coordinates of the intersection points of the graph of function f(x) with the
X-axis.
(2) Find the coordinates of all the extrema [py*p» M7 )] 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)%b , b is a parameter.

We know that function g(x) has exactly two vertical asymptotes.
7. Write two possible values for b , one positive and the other negative.

Substitute the negative value you found for b in function g(x) , and answer Items n—.
7. (1) Find the domain [n7nn onn] of function g(x) .
(2) Find the coordinates of all the extrema of function g(x) , and determine what type of
extrema they are.
3. Sketch a graph of function g(x) .

/continued on page 7/
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8. Consider the function f(x)= kx> —3x2 + 8kx , defined for all x .
k is a non-zero parameter.
Point A is the inflection point [511°90 n7p3] of function f(x) .

N. Express the coordinates of Point A in terms of k .

We know that Point A is located in the first quadrant.

3. Find the range of possible values of k .

Through Point A , a perpendicular is dropped to the x-axis, intersecting it at Point B , and a
perpendicular is dropped to the y-axis intersecting it at Point C .

Consider Square 1 whose side length is equal to Segment AB , and Square II whose side length is
equal to Segment AC .

3. Find the value of k for which the sum of the areas of Squares I and II is minimum

(smallest). You can leave a square root in your answer.

Good Luck!
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