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Mathematics
4 Points - 2nd Exam

Instructions

x. Duration of exam: Two hours and twenty minutes.

1. Exam structure and breakdown of points:
This exam has 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 of your choice
~3x 33% = 100 points.

3. 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 "no»o” at the top of each

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

Good Luck!
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Questions

Answer three of the questions 1-5 of your choice (each question — 33% points).

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

05

be graded.

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

The students of Class 12A and the students of Class 12B at a certain high school decided to hold a
graduation party.

To cover the cost of the party they collected empty bottles over the course of several weeks, and
then handed the bottles in for recycling in exchange for money.

Class 12A collected bottles over the course of 5 weeks.

The number of bottles they collected every week was q times greater than the number of bottles
they had collected the previous week.

The number of bottles Class 12A collected in the fourth week was 3.375 times greater than the
number of bottles they had collected in the first week.

N. Find the value of q .

The total number of bottles that Class 12A collected in the first week and the last week was 2425 .

3. Find how many bottles Class 12A collected in the first week.

Class 12B collected bottles over the course of 18 weeks. Every week they collected d bottles
more than they had collected the previous week.

In the second week Class 12B collected 230 bottles.

Class 12B collected a total of 6,300 bottles.

».  Find the value of d .

The students received 0.3 shekels for each bottle they handed in for recycling.
The cost of the graduation party is 3,400 shekels.
7. Is the total sum that the students of both classes received from recycling bottles enough to

cover the cost of the party? Explain your answer.

(Continued on page 3)
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The figure to the right shows Cuboid ABCDA’B'C’'D’ o o
whose base ABCD is a square. ; E

Point F is the midpoint of Edge BC .

. . . = _3==
Point E is located on Diagonal A’C” such that A’'E=7A'C" . E B
A’ ;

Let AB=u, BC=v, AA' =w .

. Express the vectors A’E and FE

interms of u,vand w:

We know that the length of the base edge is 4 .

3. Calculate the length of the vector AE A B

We know that |ﬁ)‘=‘F_E)\ .

5 Show that the cuboid is a cube.

7. (1) Show that FE is perpendicular to A'C .
(2) Calculate the area of Triangle A'FC’ .

Penguins inhabit Region A . Since the beginning of 2000 the number of penguins in this region has
decreased every year by a fixed percentage.
N. s the difference between the number of penguins at the beginning of 2000 and the number

at the beginning of 2001 the same as the difference between the number of penguins at the

beginning of 2001 and the number at the beginning of 2002 ? Explain your answer.

At the beginning of 2000 there were 253,000 penguins in Region A . The number of penguins in
this region decreases by 5% every year.

Penguins also inhabit Region B . The number of penguins in this region decreases every year by a
fixed percentage.

At the beginning of 2000 there were 313,000 penguins in Region B .

At the beginning of 2010 the number of penguins in Region A was the same as the number of
penguins in Region B .

3. Find by what percentage the number of penguins in Region B decreases every year.

3. Find how long from the beginning of 2000 the number of penguins in Region B was

98,000 .

Since the beginning of 2018 , the number of penguins in Region A has increased every year by
2%, as a result of the rehabilitation of this region.
7. Find how long from the beginning of 2018 the number of penguins in Region A increased by

17 % relative to their number at the beginning of 2018 .

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

Consider function f(x)=(3x%2—a)-e* , defined for all x .
a 1s a parameter.
We know that function f(x) has an extremum [)¥>p n7p)] where x=1.

N. Find the value of a .

Substitute a =9 in function f(x) , and answer Items 2-.

3. Find the coordinates of the extrema [y¥pn m7p)] of function f(x) , and determine what type of
extrema they are.

3. Find the coordinates of the intersection points of the graph of function f(x) with the axes.

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

, defined for all x .

(1) Determine which of the graphs I-IV below describes function g(x) . Explain your answer.

Consider the function g(x) =|f(x)

(2) Find the coordinates of the extrema of function g(x) , and determine what type of

extrema they are.

y y
X X
II I
y y
X X
IV 111

(Continued on page 5)
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—6+40n(x)
N. (1) Find the domain [n77300 oynn] of function f(x) .

5. Consider the 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) intersect the x-axis? Explain your answer.
»>. (1) Find the coordinates of the extremum [p¥p n7py] of function f(x) , and determine what
type of extremum it is.

(2) Find the intervals on which function f(x) is increasing and decreasing.

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-1V below describes function f(x) and which of them
describes the derivative function f’(x) . Explain your answers.

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

the line x=e> .
w . o
! X X
1I I
w . N
X X
v III
!
.GOOd Luck! 1anYsna
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