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Mathematics
5 Points — 2nd Exam

Instructions

~.Duration of the exam: Two hours and fifty-five minutes.

1. 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 choicei
— 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 "now»o" 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

Answer three of the questions 1-5 (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

1. Consider a circle whose equation is (x — VK2 + y2 =36,
and an ellipse whose equation is 9x” + ky? = 9k .
k is a parameter greater than 9 .
Point M is the center of the circle, Point F is the right focus of the ellipse, and
Point B is the intersection point of the ellipse with the positive side of the y-axis.
N. Find the coordinates of Points M, B ,and F . Express your answers in terms of k , if

necessary.

Point O is the origin.
We know that the area of Triangle BOF is 4 times greater than the area of Triangle BFM .
3. Find the value of k.

Substitute k =25 and answer Items »—7.
Point A is the intersection point of the ellipse with the negative side of the x-axis.
Two tangents to the circle are drawn through Point A .

3. Find the equations of the two tangents.

One of the lines you found in Item » is tangent to the circle at Point C , and the other line is tangent
to the circle at Point D .

7. Find the perimeter of Quadrilateral ACMD .

/Continued on page 3/
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2.

The figure to the right shows Pyramid SABCD whose

base ABCD is a square.

Edge AS is a height in the pyramid.

The length of Edge AS is equal to the side length of
Square ABCD .

Point E is located on Edge SD such that SE = % -SD .
Point N satisfies: SN=k-SC . k is a parameter.

Let Ezg , Xézy , Ezy .

N. Express the vector EN in terms of u, v, w,and k.

We know that \ﬁ%@\y\

a. Find the value of k.

Substitute k = % , and answer Items »—7.
We place the pyramid in a coordinate system such that A(0,0,0), B(0,12,0) .
Vertex D is located on the positive side of the x-axis , and Vertex S 1is located on the positive side

of the z-axis.

>. (1) Find the coordinates of Points N and E .
(2) Find the equation of Plane ENB .
7. Is the volume of Pyramid SENB larger than, smaller than, or equal to the volume of

Pyramid CENB ? Explain your answer.

Consider the following three complex numbers:

z,=r-(cosa+i-sina) , zz:%-(cos(a+90°)+i-sin(a+90°)) , W=z, 'Zz+% .

r>0, 0°<a<90°.

Point A represents the number w in the Gauss plane. We know that the x-coordinate of Point A
is: —1.

N. Find the value of « .

We know that Point A is located on the line y=-1.
3. Find the value of r.

Consider the equation z* =128 - (- w)? .
z is a complex variable.

3. Find the four solutions of the equation.

Point O is the origin.

Each of the points B and C represents one solution from among the solutions you found in Item ».
Point B is located in the first quadrant and Point C is located in the second quadrant.

The locus [»yomxan mpnn] of all the points z=x +iy in the Gauss plane which satisfy |z |=b
intersects the positive part of the y-axis at Point K .

b is a positive real number.

We know that the area of Quadrilateral CKBO is 7v2 .

7. Find the value of b .
/Continued on page 4/
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Part Two — Growth and Decay, Power Functions,
Exponential and Logarithmic Functions

Consider the function f(x)= e"l—l + exs_ 5 +a.

a 1S a parameter.
N. (1) Find the domain [n7730n oynn] of function f(x) .
(2) Find the equations of the asymptotes of function f(x) that are perpendicular to the axes.

Express your answers in terms of a , if necessary.
3. Prove that the derivative function f’(x) is negative on its entire domain.

We know that the line y =2 is an asymptote of function f(x) .

».  Find the two possible values of a .

Substitute a =2 in function f(x) , and answer Items 7.

2e2X — ge*
7. Show that f{x)=———F—.
ow that f(x) X _ 6ot 1 5

n. (1) Find the coordinates of the intersection point of the graph of function f(x) with the x-axis.
(2) Sketch a graph of function f(x) .

3. Calculate the area bounded by the graph of function f(x) , the x-axis, and the line x ={n2 .

Consider the function f(x)=8-n(x2+7) — 2x , defined for all x .

N. Find the coordinates of the extrema [pxp mmpy] of function f(x) , and determine what type of
extrema they are.

3. Find the intervals on which function f(x) is concave upward [nbyn 955 myp] and the intervals

on which it is concave downward [non *955 mPyp] .

We know that function f(x) intersects the x-axis at only one point.

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

Consider the function g(x) = €n(f(x)—18) , defined on the domain [n77300 Dnn] where f(x) > 18 .
7. (1) How many asymptotes perpendicular to the x-axis does function g(x) have? Explain your
answer.
(2) Find the coordinates of the extremum [py*p nTpy] of function g(x) , and determine what
type of extremum it is.

(3) Sketch a graph of function g(x) .

Good Luck! Inndbsna
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