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Mathematics
Reform for Meaningful
Learning Program
Second Questionnaire — 4 Points

Instructions for examinees
~. 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% 331 — 33 points
Part Two — Growth & Decay, Differential and
Integral Calculus of Trigonometric,
Logarithmic, Exponential & Power

Functions —
2% 331 — 665 points
Total — 100 points

. Material that may be used during the exam:

(1) A non-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 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.

(3) For draft paper, use the answer booklet or paper
you receive from the proctors. Use of other
draft paper may lead to the disqualification of
your exam.

Good Luck!
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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 and 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. Given: a sequence in which a; =0 and a,, ;=a_ +2n+5 for every
natural n .

N.  Calculate the terms [D72X] a, and a;.

A new sequence is defined: b, =a_,  —a,.

1. Express b interms of n.

».  Prove that the sequence b, is an arithmetic sequence and find its
common difference [w19n].

7. Given: The sum of the first n terms of the sequence b, is equal to as.

Find the value of n .

Spatial Trigonometry
2. Given: aright triangular pyramid SABC,

whose base, Triangle ABC, is equilateral [my> mw].
Also given: AB = 2a.

SO is a height of the pyramid (see figure).
AD is the height to Side BC of Triangle ABC.
x. Express the length of AD in terms of a .

2. Given: The volume of the pyramid is
/3, Al
Express the height of the pyramid SO
in terms of a .

. Calculate the size of the angle between any one

side edge [>77% y1¥pn] and the base of the pyramid. .
/Continued on page 3/
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Part Two — Growth & Decay, Differential and Integral Calculus
of Trigonometric, Logarithmic, Exponential & Power Functions
(66 points)
Answer two of the questions 3-5 (each question — 33% points).

Note! If you answer more than two questions, only the first two answers in your

answer booklet will be graded.

3. Given: The function f(x) =2x + 4cosx over the interval 0 < x < r.
x. Find the coordinates of the point at which the graph of the function
intersects the y-axis.
2. Find the coordinates of the extrema [)¥°pn mmpy] of the function and
determine what type of extrema they are.
. Sketch the graph of the function f(x).
7. Two lines that were perpendicular to the x-axis were drawn from the
internal extrema of the function f(x) .
Calculate the area of the region bounded by the graph of the
function f(x), the x-axis and the two perpendicular lines.
. . a
4. Given: The function f(x) = X 106X
NX. (1) Find the domain [n7730n oynn] of the function f(x).
(2) Find the asymptote of the function f(x) that is perpendicular to the
X-axis.

. a 1s a parameter different from 0.

The p(iint at which the graph of the function f(x) intersects the y-axis is
©0,—79).
2. Find the value of a.

Insert in the function f(x) the value you found in Item 2 for a , and answer
Items » and 7.
3. (1) Find the coordinates of the extremum [y¥»n n7p3] of the function
f(x) and determine what type of extremum it is.
(2) Find the intervals on which the function f(x) increases and
decreases.
(3) Does the graph of the function f(x) have points of intersection
with the x-axis? Explain.
(4) Sketch the graph of the function f(x).

7. Find the interval over which f(x) < 0 and also f'(x) < 0. .
/Continued on page 4 /
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On (14 x)
24+2x

~. Find the domain [n773n0 ownn] of the function f(x).

5. Given: The function f(x) =

3. Find the asymptote of the function f(x) that is perpendicular to the
X-axis.

».  Find the coordinates of the points at which the graph of the function
f(x) intersects the axes (if there are any such points).

7. Find the coordinates of the extremum [)¥>»n n7p)] of the function f(x)
and determine what type of extremum it is.

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

1. Sketch the graph of the function —f(x).

Good Luck! innbYsna
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