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Mathematics
4 Points — 2nd Exam

Instructions for examinees
x. Duration of the exam: One hour and 45 minutes.

2. Exam structure and breakdown of points:
This exam has two parts.

Part One — Sequences, Spatial Trigonometry

— 1% 335 — 33 points
Part Two — Growth and Decay, Differential and Integral

Calculus of Trigonometric Functions,
Exponential and Logarithmic Functions,
and Power Functions

— 2x33% — 665 points
Total — 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»v” 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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Mathematics, Winter 2022, No. 035482 + appendix 2
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 — Sequences, Spatial Trigonometry (33% points)
Answer one of the questions 1-2.
Note: If you answer more than one question, only the first answer in your answer booklet will be

graded.

Sequences
1. a_ is an arithmetic sequence.

Given: a,+a, =124 .
N. Find az .

Given: a, =76 .
2. Find a; and the common difference of this sequence.
> (1) Expressthe term a_ interms of n.

(2) Explain why all the terms in the sequence a_ are even.

The given sequence a, contains 64 terms.
7. Every third term (a5, a,,...) in the given sequence was deleted.

What is the sum of the remaining terms?

Spatial Trigonometry
2. The figure on the right describes a cuboid ABCDA’B’C’'D” with a base ABCD that is a rectangle.

Given: AD' =12 ;
the size of the angle between AD’ and the base ABCD is 60° . g
N.  Find the length of the cuboid height. A B’

D’ C’

Given: The volume of the cuboid is 432 .
3. Find the lengths of the sides of the base ABCD .

Point E is the intersection point of the diagonals AD” and A’D .
Point F is the midpoint of the side AD (see figure).
> (1) Find the length of the segment BF .

(2) Find the size of the angle between EB and the cuboid's base, ABCD .

/Continued on page 3/
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Part Two — Growth and Decay, Differential and Integral Calculus of

-3-

Trigonometric Functions, Exponential and Logarithmic Functions,

and Power Functions (66% points)

. . [
Answer two of the questions 3-5 (each question — 333 points).
Note: If you answer more than two questions, only the first two answers in your answer booklet will be

graded.

3. Consider the given functions: g(x) =cos(2x) , f(x)=cos(x) , which are defined on the domain
0<x=<m.
N. Find the coordinates of the intersection points of the functions f(x) and g(x) .
a. (1) Find the coordinates of all the extrema [p¥pn mmpa] of function f(x) and determine
what type of extrema they are.
(2) Find the coordinates of all the extrema of function g(x) and determine what type of
extrema they are.

>.  Draw graphs of the functions f(x) and g(x) on the same set of axes.

a>0 is a parameter.

Given: The area of the region bounded by the graph of the function a-f(x) and the graph of the
function a-g(x) between their two points of intersection is 3 V3.

7. Find a.

8

X
4. Consider the given function f(x)= =t % +c¢ , c is a parameter.

N. Find the domain [n77nn ownn] of function f(x) .

Given: The graph of function f(x) passes through the origin.
3. Find c.

Substitute the value of ¢ which you found in Item 2 in function f(x), and answer Items »-3.

3. Find the coordinates of the other point of intersection of the graph of function f(x) with the
X-axis.

7.  Find the coordinates of the extremum [)¥°»n nTpy] of function f(x) and determine what type
of extremum it is.

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

Let S denote the area of the region bounded by the graph of function f(x) and the x-axis.
Let S, denote the area of the region bounded by the graph of function — f(x) and the x-axis.
Let S, denote the area of the region bounded by the graph of function 2-f(x) and the x-axis.
3. For each of the areas S, and S, , determine whether it is larger than S, smaller than S , or
equalto S.
Explain your answers.

/Continued on page 4/
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5. Consider the given function f(x)= T+ 002 -
N. Find the domain [n77300 ownn] of function f(x) .
3. (1) Does the graph of function f(x) intersect the x-axis? Explain.
(2) Find the vertical asymptote of function f(x) .
».  Find the coordinates of the extremum [)¥°»n nTpy] of function f(x) and determine what type
of extremum it is.
7. Find the intervals on which function f(x) is increasing and on which it is decreasing.
n.  One of the graphs I-IV below matches the graph of function f(x) . Determine which one it is,
and explain your answer.
3. Find the interval on which f(x)-f"(x) <0 is satisfied.
f(x) k/ f(x) f(x) k/ f(x) U
) X ) X ) X X
v 111 1I I
Good Luck! 1mnYyna
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