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Mathematics
4 Points — First Questionnaire

Instructions for examinees
~. 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 — 2 x20

— 40 points

Part Two: Planar Geometry and Planar Trigonometry

— 1 x20 — 20 points

Part Three: Differential and Integral Calculus

— 2x20 — 40 points

Total
3. Material that may be used during the exam:

(1) Anon-graphing calculator. You may not use
the programming options of a programmable
calculator. Use of a graphing calculator or
programming options may lead to the
disqualification of the exam.

(2) Formula sheets (attached)

(3) A Hebrew-foreign language /
foreign language-Hebrew dictionary

7. Special instructions:

(1) Do not copy the question; only 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 the exam.
(3) For draft paper, use the pages in the test booklet

or paper you receive from the proctors.
Use of other draft paper may lead to the
disqualification of the exam.

Good Luck!

— 100 points

SN’ 17N

1NN TIVN

1NN ND

D»7D>"YY 190 °N15 MM X
D»IDDPN DINY M1 .3

2Ty YWD VP 11NN TN
314, 035804 :)I9NWN 1909

T TITN® 479 MNRNDIN 9T :NOD)I
(3) 98D DN

npIONPNN

PYUNI PORY — 7Y MTN° 4

P20 MNIN
SN MY WYY OYNIN YN R
:12IVNN DDA NORWD AN .2
DP9 NYHY N NHRYA
,TPVDIR PIVDIND,NIDION NPUR PO
mIINoN

MMPI40  — 202

NI PIOMNIIOY PIVMINI 2IY PID

MM 20 — 20x1

YNNI PHNONIIDT PNIAYN HPWIOW DI

MM 40 — 20x2

MTPI 100 — D"V
IOV IMN /Y IIN D
TMIYONI WNNWID PR OO RY pavnn (1)
VY . 1IONY 1130 NAWNNI IIINN
1IYNNI TMIIND IMIWINI IX 7970 PIYNNI
.11NAN NY095 DY N Dby
(D9MXN) MRNON 9T (2)
S72Y-D/S0-7ay D (3)
TN MDD T
.7252 790N NR PID ;NORWN DX PPNyN 58 (1)
NN N3NNI DIWI.WTN Tyl nvxw I 5nnn (2)
DOYNANN D>2ILNN TWRD DI ,)NINON 22OW
AVNN NNY3
017791 ,D°2WN K91, PMIYS DI NN 720N
DITIDDY NN NN
IN PN Y92 DAY DY DY IDIN
.1°Nan NYaH
IN 1NN NI2NNT WHNWND v novvY  (3)
.DNMIWNIN NYPY D97
nY09Y DINY HIYY NINK NPV LIDIY
.1»Nan

tnnYsna



YN ,NOD) + 314, 035804 'O ,a 7Y )Y'VYWN V200N nn _ z _
Mathematics. Summer 2016, Moed Bet. No. 035804, 314 + 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
the exam.

Part One — Algebra, Analytical Geometry and 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. Yoav was riding his bike. He left City A, passed through City B and arrived
at City C. .
The distance from B to C is 40 km greater A B C
than the distance from A to B.

Yoav cycled from B to C at a constant speed that was 20% greater than the
constant speed at which he cycled from A to B.

The period of time that Yoav spent cycling from B to C was 1.25 times
longer than the time he spent cycling from A to B.

If Yoav had cycled from B to C at the speed at which he cycled from A to B,
the trip from B to C would have taken him 6 hours.

x. Find the speed at which Yoav cycled from A to B.

2. Find the distance AB.

2. The diagonals of the square ABCD intersect at Point M (see figure).
The coordinates of Vertex A are (5, 5). A
The equation of Diagonal BD is y = — %x.
x. Find the equation of Diagonal AC. B
2. Find the equation of the circle that
circumscribes [pvin] the square. D
».  Calculate the length of a side of the square.
7. Calculate the length of the radius of the circle C

that is circumscribed [Don] by the square (see figure).

Continued on page 3 p
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3.

Shahar bought a box of tennis balls that contained balls of two colors:
4 yellow balls and 6 green balls. Shahar removed 3 random balls from the
box, one after the other (without returning them).
X. (1) What is the probability that Shahar removed 3 yellow balls?
(2) What is the probability that Shahar removed 3 balls of the
same color?
2. Dana bought 3 boxes of tennis balls. Each of the boxes that she bought
was identical to the box that Shahar bought.
Dana removed one random ball from each of the boxes.
(1) What is the probability that Dana removed 3 yellow balls?
(2) What is the probability that Dana removed at least one green
ball?

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. Anisosceles trapezoid [D»mw-nmw 19790], ABCD, is circumscribed by a

circle. E
The tangent to the circle that passes through A B
Point C intersects the extension of Diagonal DB

at Point E. D C

CD is the diameter of the circle (see figure).

X. Prove that ADAC ~ AECD.

1. Given: AC=25cm ,DE =36 cm.
Calculate the radius of the circle.

. Calculate the area of Triangle DAC.

5. AD and CE are medians [0»>n] of Triangle ABC that intersect at Point M
(see figure). A
Given: AD=12cm ,CE=9cm , <CMD = 40°.

x. Calculate the lengths of Segments MC
and MD. E
2. Calculate the length of Side BC.
».  Calculate the size of Angle < MCD.
7. Calculate the area of Triangle ADB.

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)=+—x%+ 6x + 7

~. Find the domain [n77nn onn] of the function.
3. Find the absolute extrema [vommn Py pn MTiP3] of the function and
determine what type of extrema they are.
».  Sketch the graph of the function.
7. Given: the function g(x) for which g(x) = %
(1) Find the domain of the function g(x).
(2)  Which one of the graphs below, I, IT or I1I, represents the graph of
the function g(x)?
Explain.

11 § 11 _ I

Continued on page 6 p
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7.

Given: The function f(x) =
N.
1.

J.

2—X
x—1*
Find the domain [77720n onn] of the function.

Find the points at which the graph of the function intersects the axes.
Find the asymptotes of the graph of the function that are perpendicular
to the axes.

Find the intervals over which the function increases and decreases.
Sketch the graph of the function.

Three graphs, I, IT and III, are shown below.

Which of the graphs represents the derivative function f'(x)?

y y

I II

_

The figure to the right shows the graphs of two functions:

f(x)=x2—6x+5 y
gx)= x2—10x + a

a is a parameter.

The graphs intersect at Point C (see figure).
The x-coordinate of Point C is 4.

.
1.

AhE

Find the value of a . X

A line was drawn through the point at which

one of the graphs intersects the y-axis. C
This line is parallel to the x-axis, as shown in the figure.
Find the area of the region that is bounded by the graphs of the two

functions and the line that is parallel to the x-axis (the shaded area in

the figure).
Good Luck! ImnYyna
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