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

Mathematics
4 Points - 2nd Exam

Instructions

N. Duration of the exam: Two and one quarter hours.

1. Exam structure and breakdown of points:
This exam consists of two parts, with a total of five
questions.
Part One —

Sequences, Spatial Geometry, and
Growth and Decay

Part Two — Differential and Integral Calculus of
Exponential and Logarithmic Functions

Answer three questions, at least one question from

each part — 3><33% = 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 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 lead to the
disqualification of your exam.

Write only in the answer booklet. Write "noyv” at the
top of each draft page.

If you use any draft paper outside the answer booklet
your exam may be disqualified.

Good Luck!

05

SN NYTH

7NN TIVN

™M1 :1»NAN N

2025 ,0”9WnN 4NN :1°NAN TN
035472 :1YONWN 1900

TOD M7 479 MNRNDI 9T :NOD)
(3) 92385 DN

JNTNYN NYNIN W N 11NA :aY wY
9N DYMIN 09 DY MORWN DY Myd v

NP2oNNN
2 PONY — TWPD MT M 4

DPINMD
VAN DYDYV A»NINWN N

:NIWNN NN NONWD MWD .2
JORY wHNN DN ,DPI9 MY NF PORYI
N2YTYI 19T 2NN DPIVDINY,NITO — PYRI P19
DVXPN HYOLNOYRIDNINIINT PIYN — NI PI9
NPRINDY NPIIYN

5957 DX NYRY DY MNaY ,MOYRY widw Sy mayH v
TP 100 =331x3 — pIo

WOV IMN NY PN )
NINN NPYIVORI WHRNWNY PR 297 KXY pavnn (1)
0N MIWOR I LY NAVNNI
IONN IMIVONRI IN 797 NAYNNI YIY
11NN NYDAY DYNY 710y Nawnna
L(D9M¥N) MRNDN DT (2)
2I2Y—D /D —ay P (3)

IMTOPH XD .7

.7253 17901 DX NIDY v ;nHRWN IR PNynD PR (1)

DY w2 .WTN TINYI NHRY DI Nnno v (2)
DXIYINN IWNRI D) ,)NIN9N Y5 IR NIINNI
NIAYNND NNY DYNINN
017°91,D°2YN K91, MVIWON 23 NX PADND ¥
TN 1792 NN
N2°097 IN PN Y095 DYDY D10y K1V I0IN
NN

WNI2 "NLYY” DY w7252 N3°NaN NI1ANNI IND v
.NOYL WRWNN TNy Y

DYDY N9DY NNIAN NIANNIA DIRY D97 VPV NIND
.1°N2N NY0ad

iInnbsna



ﬂ"JQJN ,NOD) + 035472 'O ,0”oW3 aANN .NPPNNN _ 2 _
Mathematics, Winter 2025, No. 035472 + appendix

Questions

Answer three of the questions 1-5, at least one question from each part (each question — 33% points).
Note: If you answer more than three questions, only the first three answers in your answer booklet will be

graded.

Part One — Sequences, Spatial Geometry, and Growth and Decay

1. Consider a geometric sequence A of 10 terms, whose common ratio is q .
The sixth term in the sequence is 81 times the second term in the sequence.

N. Find the two values of q .

We know that the sum of the two middle terms in Sequence A is 1,944 , and that all the sequence's
terms are positive.

3. Find the first term in the sequence.

Consider the arithmetic sequence B . The sum of Sequence A is 11 times greater than the sum of
Sequence B .

».  Find the sum of Sequence B .

Sequence B has 33 terms.

We know that the second term in Sequence B is 46 times greater than the sequence's common

difference.

7. Find the common difference of Sequence B .

2. The figure on the right describes a cuboid ABCDA’B'C’'D’ .

Point M is the intersection point of the diagonals on

Face BCC'B’ .

Point P is located on Edge DD’ and satisfies DP = %ﬁ)’ .
Let AA=w, BC=v, AB=u .

B/

A/

N.  Express the vectors AP and MP in terms of u,v, ‘P

and w .

We know that |w|=|u|[=18, |v[=6. T VY% C
a. (1) Prove that the vector AP is perpendicular to the ) :
vector MP . A B

(2) Calculate the area of Triangle APM .

We know that:  D(0, 0, 0);
Vertex A is located on the positive side of the x-axis;
Vertex C is located on the positive side of the y-axis; and

Vertex D’ is located on the positive side of the z-axis.

». (1) Find the coordinates of Vertices C, B, C .

(2) Find the coordinates of Point M .

7. Find the size of Angle PMB . _
/Continued on page 3/
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3. Amir bought an inflatable swim ring and an inflatable pool float.
On the day he bought them the volume of the ring was 4,900 cubic cm and the volume of the float
was 9,800 cubic cm.
The volume of the swim ring and the pool float decreased by a fixed percentage every day as they
lost air (each by a different percentage).
7 days after the day of purchase, the volume of the ring was the same as the volume of the float.
N. Determine whether each of the statements I-1I , below, is true or false.
I 6 days after the day of purchase, the volume of the ring was greater than the volume of
the float.
II 8 days after the day of purchase, the volume of the ring was greater than the volume of
the float.

We know that the volume of the ring decreases by 4 % every day.
3. Find by what percentage the volume of the float decreases every day.

1

t days after the day of purchase, the volume of the float was 3

». Find the value of ¢.

of the volume of the ring.

Several weeks later, Amir decided to inflate the pool float.

As he inflated it, the float's volume increased by 23 % every minute.

When he finished inflating it, the float's volume was 7.5 times greater than its volume when he
started.

7. For how many minutes did Amir inflate the float?

/Continued on page 4/
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Part Two - Differential and Integral Calculus of
Exponential and Logarithmic Functions

The function f(x) and its derivative function f’(x) are defined for all x .
Function f(x) has only one maximum; the x-coordinate of this maximum is positive.
One of the two graphs below, I and II , describes the derivative function f'(x) .

] :
I

II I

NX. Determine which of the graphs describes the derivative function f’(x) , and explain your
answer.

We know that f(x)=(x>—2)-el"2x*D
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 the extrema [)¥°»n m7p)] 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)=7- e+ defined for all x .
7. (1) Explain why function g(x) is positive for all x .
(2) Find the coordinates of the intersection points of the graph of function f(x) with the graph
of function g(x) .

Through each point that you found in Item 7, we draw a perpendicular to the x-axis.
n. Calculate the area of the region bounded by the graph of function g(x) , the x-axis, and the

perpendiculars.

/Continued on page 5/
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5. Consider function f(x)= ( anzf)z
N. (1) Find the domain [n7700 onn] of function f(x) .
(2) Find the equation of the asymptote of function f(x) that is perpendicular to the x-axis.
(3) Does the graph of function f(x) have intersection points with the axes? Explain your
answer.
3. (1) Find the coordinates of the extremum [y¥p»n n7p)] of function f(x) , and determine what
type of extremum it is.
(2) Find the intervals on which function f(x) is increasing.
3. Determine which of the graphs I-IV at the end of this question describes function f(x) .
g(x) is a function whose domain is identical to the domain of function f(x) .
The derivative of function g(x) satisfies g’ (x)=f(x)—c , c is a parameter.
7. (1) For c=4,determine how many extrema function g(x) has, and what type of extrema
they are (if there are any).
Explain your answer.
(2) Give a value of ¢ for which function g(x) has three extrema. Explain your answer.
y . y y ; y
{J - {\ - < - < -
v I II I
Good Luck! 1mnYyna
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