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Mathematics
4 Points — 1st Exam

Instructions for examinees
x. 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 — 2x20 — 40 points
Part Two: Planar Geometry and Planar Trigonometry
— 1x20 — 20 points
Part Three: Differential and Integral Calculus of
Polynomials, Rational Functions, and
Root Functions
— 2x20 — 40 points
Total — 100 points

». Material that may be used during the exam:

(1) Anon-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 "noyv" 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!

NI DTN

PPN TIVN

M2 :73°NAN ND

2020 ,‘]”\’)3’1 4NN 1NN TN
035481 :))9NWN 990N

TID MTN 479 MIXNDN 297 :NODI
(3) Y285 DN

APIVNDN
PYNI PORY — TWPY M7 4

N335 MNN
SXM MY VDY :APNANWN N
:N2IWNN NN NORWA M .3
DP9 NWIYW M PHNYA
MIINDN,MPVI2IN PIVMINY,NIDOR PYR 7719
MTPI 40 — 20x2
TN TPIODINIIOY PIVDIRY - 2IW DI
MTPI 20 — 20x1
,D2212°2919 HY Y570 IRINIINT PNIAWN HdWOY P79
YINY NPYPNI LYY N1OINNT NPXPND DY
MTPI40 — 20x%2
MTPI 100 — 5N

WOV IMN NY NN D
TIND MMIYORI WHNWNY PR .97 RY pavnn (1)
IN 2973 PIYNNI WP .M 11230 PAVNN1
N2°09% DYNY LI%Y PAWNNI MIINN MMNIWINI
NI
[(D297¥N) MNNDN 9T (2)
22Y-nD/ b3y o (3)

MINYH MRND T

.7252 11901 DN A0 ;NONUN DX P NYN YR (1)

NN N72NHNa DWW .WTN TNy NORY 93 5nnn (2)
NITY DYXIANND DAILIND YR DI, NN 22D
NavNn
017°92,D°2LN K910, MY Y2 NN 120N
JITI0M AN ANND
NP0 IN PN 1YY DYNY DI1%Y 11D TN
.1»Nan

wHRwNn Ty Y wxIa 7noyev” ol 7222 01NN NIANKNIA 1IN
0PV

N2°09% D1IY NMHYY 11NN NIANNA DIRY D°OTA NLYL NN
.1»Nan

1nnbsna



YIN ,NoD) + 035481 °’On lf]”\’)]‘l ANN .APPLPIN -2 -
Mathematics., Winter 2020. 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, 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 price of an adult entrance ticket to a museum is x shekels.
An adult ticket is twice the price of a child ticket.
The price of a student ticket is 25% lower than an adult ticket.

N, Express the price of a child ticket and the price of a student ticket in terms of x .

On Sunday, only adults visited the museum.
The museum's total revenue from ticket sales on Sunday was 1,560 shekels.
On Monday, only children and students visited the museum. The number of children who
visited the museum on Monday was 16 more than the number of adults who had visited on
Sunday.
The number of students who visited the museum on Monday was smaller by 2 than the
number of children who visited it the same day.
The museum's total revenue from ticket sales on Monday was 2,912 shekels.
3. (1) Find the price of an adult entrance ticket to the museum.

(2) By what percentage was the number of visitors on Monday greater than the number

of visitors on Sunday?

2. InTriangle ABC, the triangle vertices B and C are located on the y-axis, as shown in the
figure. The equation of the line CAis y =5 , and the equation of y
the line BAis y=2x—-3. C A
N. Find the coordinates of Points C, B, and A. ‘
Given: Point E is in the second quadrant, and its y-coordinate is 1. ,

The length of Segment CE is 5. E

a. Find the x-coordinate of Point E. X

Point D is the center of the circle that circumscribes Triangle ABC.
B

5. Find the equation of the circle that circumscribes Triangle ABC.
7. Is Point E located on, inside or outside the circle that circumscribes Triangle ABC?
Explain and show detailed calculations.

Continued on page 3 p
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3.

80% of the 11th-grade students at a large school went on a trip.

There are both boys and girls in the 11th grade.

We know that 0.75 of the boys and % of the girls in that grade went on the trip.

An 11th-grade student was selected at random.

N. (1) What is the probability that a girl was selected?
(2) What is the probability that a girl who went on the trip was selected?

3.  We know that the student who was selected had been on the trip. What is the probability
that a girl was selected?

». 5 students were selected at random from among the boys and girls of the 11th grade.

What is the probability that exactly 3 of them were boys who had been on the trip?

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. The figure to the right shows two circles: a large circle whose center is M, A

and a small circle whose center is O.

The small circle is internally tangent to the large circle at Point C /
and passes through Point M (see figure). B

Segment CM passes through Point O, and its extension intersects

the large circle at Point A. /

An additional line, intersecting the circles at Points B and D, \ (0]

was drawn through Point C, as shown in the figure.

N. (1) Provethat <ABC =<MDC . ¢

(2) Prove that AABC ~AMDC .

3. (1) Prove that DM is a midsegment of Triangle ABC.
(2) What is the ratio between the area of Triangle ABC and the area of Triangle MDC?
Explain.
> Given:CO=2,DM=24.
Calculate the length of Segment BC.

5. In Triangle ABD, Point C is located on Side BD (see figure).
Given: AC=7, CD =4, AD=10.
N. Calculate the size of Angle ACD.

Given: AB = BC.
3. Calculate the area of Triangle ABD.

Point E is located on the extension of Side AB, such that

the area of Triangle EBD is 4 times smaller that the area of Triangle ABD.
»>.  What is the length of Side EB? Explain.

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.

6. Given: the function f(x)= % —6X .
X

N. (1) Find the domain [n7730n oynn] of the function f(X).
(2) Find the coordinates of the extremum [)p¥pn nTpa] of the function f(x) and
determine what type of extremum it is.
(3) Find the coordinates of the intersection point of the graph of the function f(x) with
the x-axis.
Your answer should be correct to two decimal places.
(4) Sketch a graph of the function f(x).

Given: the function g(x)=f(x)+c . ¢ is a parameter.
Given: The extremum of the function g(x) is located on the x-axis.
a. (1) Find c.
(2) Sketch a graph of the function g(x).
3. Calculate the area of the region that is bounded by the graph of function g(x),

the line x =-3 , and the x-axis.

Continued on page 6 p
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7. The graphs shown below are the graphs of the functions g’'(x) and h’(x) , which are the
derivative functions of the functions g(x) and h(x), respectively. The derivative functions

g’ (x) and h'(x) are defined on the domain x <2.5.

h'(x) ; g'(x)

\2'.5 X 25 X

I I

N. Use the graphs to determine how many internal extrema [)¥°» m7p»3] the functions g(x)
and h(x) have on the domain x < 2.5 . Explain your answer. (In your answer discuss the

part of the graph shown in the figure.)

The function f(x)=3+ x2-v/5—2x is defined on the domain x <2.5 .

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

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

7. One of the graphs shown in the beginning of the question (I-II) is the graph of the
derivative function f’(x). Determine which one is the graph of f'(x). Explain.

n. Calculate the area bounded by the graph of the derivative function f’(x) and by the x-axis

in the first quadrant.
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8.

The graph of the function f(x)=— x>+ 4x passes through the origin O,

and intersects the x-axis at another point, C (see figure).

N. Find the coordinates of Point C. )
A
Points A and B are located on the graph of the function f(x)
in the first quadrant, as shown in the figure.
Let x denote the x-coordinate of Point A. [9) \C X

Given: the x-coordinate of Point B equals (4 — x).
3. Explain why Line AB is parallel to the x-axis.

3. Find the x-coordinate of Point A for which the area of Trapezoid OABC is maximal.

Good Luck! ImnYyna
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