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Mathematics
5 Points — 2nd Exam

Instructions
~. Duration of the exam: Two hours and fifteen minutes

2. Exam structure and breakdown of points:
There are two parts in this exam, with a total of five

questions.
Part One:  Analytical Geometry, Vectors,

Spatial Trigonometry, Complex Numbers
Part Two:  Growth and Decay, Power Functions,

Exponential and Logarithmic Functions
Answer three questions of your choice,
at least one question from elach part —

3x3373 =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 the answer booklet,
even when the calculations are done with a calculator.

Explain all 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 "nowo" 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!
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Questions

Note: Explain all your work, including calculations, clearly and in detail.

Lack of detail may lower your score or lead to the disqualification of your exam.

Answer three of the questions 1-5, at least one question from each part (each question — 33% points).
Note: If you answer more than three questions, only the first three answers in your answer booklet

will be graded.

Part One — Analytical Geometry, Vectors, Spatial Trigonometry,
Complex Numbers

22
1. Consider the ellipse whose equation is % +¥ =1 , b 1is a positive parameter.

b2
The foci of the ellipse are known to be on the x-axis.
D, and D, denote the intersection points of the ellipse with the y-axis, F, denotes the left focus

of the ellipse, and F, denotes the right focus.

The quadrilateral F,DF,D, is a square.
N. (1) Find the value of b . M
(2) Calculate the area of the square F,DF,D, .

Substitute b”>=4.5 in the ellipse equation, and then answer Items 1—7.

The point E 1is a point on the ellipse.

A straight line is drawn from the left focus F, through the point E ,to a

point M (see figure) such that EM =EF, .

3. Prove that the locus [»omxin oypnn] of all the points M is a circle; write the equation of this

circle.

The circle you found in Item 2 is shifted to the right by % units, and another circle is obtained.
The y-coordinate of each of the points on this other circle is multiplied by % ,and a new curve is
obtained.

».  Identify the shape of this new curve, and find its equation.

Consider a given triangle: Two of its vertices are the intersection points of the new curve with the
x-axis, and its third vertex is also located on the new curve.

7. What is the largest possible area of this triangle? Explain your answer.

05 /Continued on page 3/
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2.
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Consider two planes, 7, and =, :
T k+2)x+y+(k+1)z+11=0
T, k+Dx+y+z-5=0

k is a parameter.

N. Explain why the two planes must intersect.

The two planes intersect at line ¢, ;
this line is known to be parallel to the line ¢,: x=(1,2,—1)+ m(—-1,kk) .
2. (1) Find the value of k.

(2) Find a parametric representation of the line ¢, .

(3) Find the angle between the planes m; and m, .

Point P is located on the line ¢; and the plane [yz] .
The planes 7, and , intersect the y-axis at Points A and B , respectively.
> (1) Find the coordinates of Points P, A, and B .

(2) Find the area of Triangle APB .

Consider Equation 1: wé=-27 , w is a complex number.

N. Solve Equation I .

/3

6
Consider Equation 1I : (z +5 i) =—27, z is acomplex number.

3. (1) Use the solutions to Equation I to give the solutions to Equation II in algebraic form.
(2) Explain why the points on the Gauss plane which represent the solutions to Equation II
are on a circle; find the equation of this circle.
(3) Prove that all the solutions to Equation II represent vertices of a regular hexagon on the

Gauss plane.

Given: The two imaginary solutions and the two real solutions of Equation II represent vertices of
a quadrilateral on the Gauss plane.
3. (1) What type of quadrilateral was obtained? Explain your answer.

(2) Find the ratio between the area of the hexagon and the area of the quadrilateral.

/Continued on page 4/
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Part Two — Growth and Decay, Power Functions,
Exponential and Logarithmic Functions

C der the fi —262)(
onsider the function f(x)= .
®) e —5e* +4

N. (1) Find the domain [nr7nn ownn] of function f(X) .
(2) Find the equations of the asymptotes of function f(x) that are perpendicular to the axes.

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

) . _ 5e*
Consider the function g(x)=—

X seX14 which is defined on the same domain as function f(x).
€ —J€

3. Find the coordinates of the intersection point of the graph of function f(x) and the graph of

function g(x) .

The figure below shows the graphs of the two functions f(x) and g(x) . In the figure, each of the

graphs' sections is labeled with a number.

y

».  Identify which function each section marked in the figure belongs to. Explain your answer.
7. Consider the two expressions I-II below. For each expression, determine whether it is positive

or negative. Explain without a calculation.

-1 On2

I [ to-gondx I [ (60— gx)dx
4 8
Qng

n. Calculate the area of the region bounded by the graphs of the two functions f(x) and g(x) and
the lines x =0n9 and x ={nl6 .

/Continued on page 5/
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S.
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Consider the function f(x)=4x(¢n(x3)—1) .

N (D)
@)
3

. (D

(2
3

Find the domain [77730n oynn] of function f(x) .
Find the coordinates of the intersection points of function f(x) with the x-axis.

Prove that function f(x) is an odd function.

Find the coordinates of the extrema [pxpn mmp3] of function f(x) , and determine what
type of extrema they are.
Does function f(x) have inflection points [517°0 mTp1]? Explain your answer.

Sketch a graph of function f(x) .

Consider the function g(x)= % .

oo (D)
@)
3)
“

Find the domain [n7750n Dnn] of function g(x) .

Find the equations of the asymptotes of function g(x) that are perpendicular to the axes.
Sketch a graph of function g(x) .

At how many points do the graphs of functions f(x) and g(x) intersect? Explain your

answer.

7. Give an example of a primitive function [T n»¥pns] of g(x) .

Good Luck! Inndbsna
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