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Algebra 2 Quarter 4 Exam


Name/Student Number:____________________
Answer the questions below. Make sure to show your work and justify all of your answers
1. Simplify the trigonometric expression. Show your work.
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is a right angle. Find the remaining sides and angles. Round of your answer to the nearest tenth. Show your work.
a = 3, c = 19
Solution

Using Pythagoras theorem: 

c2 =a2 +b2
c=19, a=3

b2 =c2-a2

b2 = 192 -9 =352

b =18.8
3. Please show your work to find the mean and standard deviation of the data. Round to the nearest tenth.

20, 16, 18, 14, 9, 20, 16

Solution

Sum= 20+16+18+14+9+20+16=113

Mean= 113/7 =16.14

Standard deviation =   [image: image16.png]Vvariane




variance = {(20-16.14)2+ (16-16.4)2+ (18-16.14)2+ (14-16.14)2+ (9-16.4)2+ (20-16.14)2+ (16-16.4)2}/7

Variance = {(3.86)2+ (-0.14)2+ (1.86)2+ (-2.14)2+ (-7.14)2+ (3.86)2+ (-0.14)2}/7

Variance = 12.62
Standard deviation =   [image: image17.png]Vvariane




Standard deviation =  [image: image18.png]



Standard deviation = 3.6
 4. What are the points of discontinuity? Are they all removable? Please show your work.
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Solution
We first factorize the denominator

X2 – 5x –x +5 =0

X(x-5)-1(x-5)

(x-5)(x-1)

 x2 – 6x +5 = (x-5)(x-1)

y = (x-5) / (x-5)(x-1) 

(x-5) in the numerator cancels the similar one in the denominator

Therefore, y = 1 / (x-1)

Since the (x-5) cancel out in the numerator and denominator, there is a point of discontinuity, at x =5 or x=1
The asymptote at x=1 is not a point of discontinuity. Hence it is discontinuous at an infinite amount of points

Yes they are all removable
5. A sound wave is modeled with the equation [image: image20.png]


.

Solution

The basi formula for cosine is :

Y=a(b(x-c))+d

Where:

A is the amplitude

B is the frequency

C is the horizontal displacement

D is the vertical displacement

A= ¼

B=2𝜋/3

Horizontal displacement is 0

Vertical displacement is 0
a. Find the period. Explain your method.

Since the equation is in radians, we use radian formula
Period =2x/B

Period =2𝜋/(2x𝜋/3)
3*2𝜋/2𝜋 = 3

b. Find the amplitude. Explain your method.

Amplitude |A| = |1/4|= 1/4
c. What is the equation of the midline?  What does it represent?

Equation of midline y=0
6. Paula spots a glider located at an angle of elevation of 42°. The distance between the glider and Paula is 3280 feet. To the nearest foot, what is the height of the glider h from the ground? Show your work.
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Solution
Application of trigonometry ratio

Sine is the ration of opposite to the hypotenuse

Sine θ = opp/hyp

Opposite =h

Hypotenuse = 3280ft

Sine 420 = h/3280

0.66913 = h/3280

h = 2194.7ft
7. What is the product in simplest form? State any restrictions on the variable. Please show your work.
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Solution

 y2/(y-3) x (y2 –y-6)/(y2 +y) =(y-3)(y+2) / y(y+1)
y2/(y-3) x (y2 –y-6)/(y2 +y) = y(y+2) / (y+1)

y2/(y-3) x (y2 –y-6)/(y2 +y) = (y2 +2y) / (y+1)

Provided, (y+1) is not equal to zero

Y must not be equal to -1
Verify the identity. Justify each step.
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Solution

Taking the left hand side

  Tanθ +cotθ

Sineθ/cosθ +cosθ/sinθ

Simplifying the equation, 

Sinθ(sinθ)+cosθ(cosθ)/ (cosθsinθ)

(Sin2θ+cos2θ)/(cosθsinθ)
Remembering that (Sin2θ+cos2θ) =1

Therefore


1/(cosθsinθ) = right hand side

Hence verified
9.  Is there any bias in the survey question? Explain.
What do think would help students pay more attention in class?

Yes, there is bias in the survey question. This is because the statement assumes that the students are not being attentive in the first class. And therefore there is a bias in the survey

10.  Find the values of the 30th and 90th percentiles of the data. Please show your work. 

129, 113, 200, 100, 105, 132, 100, 176, 146, 152

Solution
The formula to obtain the 30th percentile is n([image: image24.png]



n: sample size =10

p:percentile =30

10([image: image26.png]


 = 3

The 3rd element is the value representing  the 30th percentile

So, the 3rd element is 200

Therefore,

The 30th percentile value is 200

Similarly,

90th percentile,

n([image: image28.png]



substituting n=10 and p=9 in 

10([image: image30.png]


 = 9

The 9th element is the value representing the 90th percentile

So, the 9th element is 146

The 90th percentile is 146
11. What is the quotient in simplified form? State any restrictions on the variable. Show Work.[image: image31.emf]a
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Solution
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Therefore
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A must not be equal to zero
12. Vance is designing a garden in the shape of an isosceles triangle. The base of the garden is 36 feet long. The function [image: image44.png]y = 18tan &



 models the height of the triangular garden.
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Solution
The height of the triangular garden is given by y=18tanθ

a. What is the height of the triangle when [image: image46.png]8 = 45°7




y = 18tan450 = 18
b. What is the height of the triangle when [image: image47.png]8 = 5597




y= 18tan550 = 18 x 1.43= 25.75

c. Vance is considering using either [image: image48.png]8= 45°



 or [image: image49.png]8= 552



 for his garden. Compare the areas of the two possible gardens. Explain how you found the areas.

Solution

Area =bh/2

The base is 36

Area of the garden with θ=450

A = 36x18/2=648/2=324
The area with θ =550
A= 36x25.74/2 =926.64/2=463.32
13. Verify the identity. Justify each step.
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  =2cscθ
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  =2cscθ

Since csc2θ-cotθ=1, we have 

{2csc.2θ+cscθ-2csc.2θ+cscθ}

{2csc.2θ+2cscθ-2csc.2θ}

Cancelling 

2cscθ=2cscθ
14.  Compare the graphs of the inverse variations. Please provide at least 3 comparisons
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Solution

The function f(x) is greater thang(x) for x>0. That is,  as for the same value of x the value of function f(x) is greater than g(x)
The function g(x) is greater than f(x) for x<0. That is, as for the same value of x the value of function g(x) is greater than f(x)

The instantaneous rate of change of function g(x) is greater than f(x) as at any particular value of x the derivative function g'(x)> f'(x) for all values of x in the domain. Therefore, the slope of the tangent line for g(x) is greater than the slope of the tangent line for f(x) at any x.

t
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15.   Use a graphing calculator to solve the equation [image: image65.jpg]-3cost =1



in the interval from [image: image66.jpg]


.  Round to the nearest hundredth.

solution

Solution, the graph of the equation from the graphing calculator is
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The graph cut x-axis at 

X= 1.91

X=4.37
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16. The equation models the height h in centimeters after t seconds of a weight attached to the end of a spring that has been stretched and then released.

a. Solve the equation for t.
The height ( h) (in cm) of a weight attached to the end of a spring , from the rest position, t seconds after the spring is stretched and then released, is given by h = 7cos(πt/3). Then cos(πt/3) = h/7 so that πt/3 = cos- 1(h/7) or, t = (3/π) cos-1(h/7) or, t = (3/π) arccos(h/7).

b. Find the times at which the weight is first at a height of 1 cm, of 3 cm, and of 5 cm above the rest position. Round your answers to the nearest hundredth.
 When h = -1, we have t = (3/π)arccos(-1/7) = (3/3.14159265)*(98.21321065)=93.78670782 =93.787 seconds( on rounding off to the nearest hundredth).

When h = -3, we have t = (3/π)arccos(-3/7) = (3/3.14159265)*(115.37693349)= 110.1768557 = 110.177 seconds( on rounding off to the nearest hundredth).

When h = -5, we have t = (3/π)arccos(-5/7) = (3/3.14159265)*(135.58469138)=129.4738431 = 129.474 seconds( on rounding off to the nearest hundredth).
c. Find the times at which the weight is at a height of 1 cm, of 3 cm, and of 5 cm below the rest position for the second time. Round your answers to the nearest hundredth.
 When h = 1, we have t = (3/π)arccos(1/7) = (3/3.14159265)*(81.78678935)=78.10063092 = 78.101 seconds( on rounding off to the nearest hundredth).

When h = 3, we have t = (3/π)arccos(3/7) = (3/3.14159265)*(64.62306651)=61.71048291 = 61.710 seconds( on rounding off to the nearest hundredth).

When h = 5, we have t = (3/π)arccos(5/7) = (3/3.14159265)*(44.41530862)= 42.41349554= 42.413 seconds( on rounding off to the nearest hundredth).

Since the spring is stretched in a direction below the weight, the height h will be positive in a direction below and negative in a direction above the position of rest of the weight.
 17. 
Consider the graph of the cosine function shown below.[image: image84.jpg]x
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a. Find the period and amplitude of the cosine function.

Solution

Period=𝜋
Amplitude=4

b. At what values of [image: image68.png]
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 do the maximum value(s), minimum values(s), and zeros occur?

Solution
Maximum at θ=0, 𝜋, 2𝜋
Minimum at θ=𝜋/2,3𝜋/2

Zero at θ=𝜋/4, 3𝜋/
18. Use the graph of the sine function [image: image70.jpg]2sn @




 shown below.
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a. How many cycles occur in the graph?
 Based on the graph, there is only 1 cycle in it. It started at y=0 and ends in its starting point again which is still y=0.
b. Find the period of the graph.
This cycle is 2 units long so this means that the period of the graph is 2pi units long.
c. Find the amplitude of the graph.
 The amplitude is defined as the distance from the center to the peak of the valley in the graph. So basing on it, 

the amplitude would be 2
19. Verify the Pythagorean Identity.
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1+cot2θ=1+ [image: image74.png]cos28

oy




         1+[image: image76.png]cos28

oy




=[image: image78.png]sin28+cos26
g




=[image: image80.png]-y



         since sin2θ+cos2θ=1

=csc2θ         since cscθ=[image: image82.png]-




=right side

Hence, 1+cot2θ=csc 2θ   is verified
20.  Howard is flying a kite and wants to find its angle of elevation. The string on the kite is 32 meters long and the kite is level with the top of a building that he knows is 28 meters high.
To the nearest tenth of a degree, find the angle of elevation. Show your work.

Solution

Opposite =28

Hypotenuse=32

Sinθ=0pposite /hypotenuse 

Sin θ=28/32

Θ=sin- (28/32)

Θ= 61.0
