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SOLUTION M12P HW Section 5.1 Graphing Sine and Cosine Function

1. Given the wave functions below, indicate the period, amplitude, general formula for all the x-intercepts, Y-

intercept, domain and range

PERIOD: Amplitude: =1
Around 2.1

General Formula X-intercepts:

X =1.05n, where ‘n’ is an integer

Y intercept:

(0,0)

Domain: Range:

‘X’ can be all real numbers [-1,1] or -1<y<1
PERIOD: Amplitude =1

Around 4.2

General Formula X-intercepts:
X=2.1n where 'n’ is an integer

Y intercept:

(0,0)

Domain: Range:

‘X’ can be all real numbers [1,1] or -1<y<i1
PERIOD: Amplitude =2

Around 12.5 to 12.7 units, these are just estimates
to how much it takes to repeat a cycle....

General Formula X-intercepts:
X=1+12.5nand
X=5.2+12.5n

Y intercept: (0,-1)
Domain: Range:
‘X’ can be all real numbers  [-3,1] or -3<y<1

PERIOD: Amplitude = 1.5
Around 26 units

General Formula X-intercepts:
X=5+26n

X=12.5+26n

Y intercept: (0,-1.75)

Domain: Range:
‘X’ can be all real numbers [-2.5,0.5] or-2.5<y <0.5

When looking for the period, find a spot where it begins a cycle and where it ends. If that’s not good enough, find

where two or three cycles will end. Then divide by the number of cycles.s
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2. When looking at an unit circle, at what angles are the “X” coordinates equal to zero? At what angles are the “Y”
coordinates equal to zero?
The “x’coordinates are equal to zero when the angles in standard position are at 90°, 270°, 450°,..... These are
angles when the terminal arm is pointing UP or Down. A formula for all these angles are: @ = 90° + (180°)n
The “y’coordinates are equal to zero when the angles in standard position are at 0°, 180°, 360°,..... These are
angles when the terminal arm is pointing LEFT or RIGHT. A formula for all these angles are: @ = (180°)n

3. What does the sine function represent in an unit circle? When are graphing the sine function, what are actually
graphing? Explain:
The sine function is graphing the relationship of the “height” [y-coordinate] of the point on the unit circle as it is
rotating around the origin with angle @. The “Y” axis of a sine function is the height and the “x” axis is the angle
of rotation.

4. What does the cosine function represent in an unit circle? When are graphing the cosine function, what are
actually graphing? Explain:
The cosine function is graphing the relationship of the “width” [X-coordinate] of the point on the unit circle as it
is rotating around the origin with angle @. The “Y” axis of a cosine function is the value of the ‘x” coordinate
and the “x” axis is the angle of rotation.

5. Why is the period of a Sine function and Cosine function both equal to 2m? Explain
It’s because it takes 360°for to make a full rotation. OR in the case of radians, it takes 2t to make a full rotation.

6. Why is the amplitude of a Sine Function and Cosine function both equal to 1? Explain:
Since the range of both the sine and cosine function is between -1 to 1, the amplitude will be half of the range.

7. Graph the following functions on the grid provided. Indicate the period, amplitude, “x” intercepts, “y”
intercepts, domain, and range

y =sinf
Period: 2m Amplitude =1

X-intercepts x = nm
Y- Intercepts (0,0)

Domain: Range :
x €ER, -1<y<1
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y =cos@

Period: 2m Amplitude =1
X-intercepts x = (2n+1)n
Y- Intercepts (0,1)
Domain : Range : : i o
x €ER, -1<y<1 R ' Pt
y=-sin@ | T
Period: 2m Amplitude=1 [{ § 1 [ § Pt i @i ity riiriiirTr
| \\
X-intercepts x = nm i . / ; i
- Sn —l.llin 2 -0.75m | -0.5% —O.IZS,*[ 0.25n 0.5m 0.75m /r( 125w 1.§n 1.75w
LA "\ A : :
N v
Y- Intercepts (0,0) P o
Domain : Range : -2
x ER, —-1<y<1
y=-cosd )
Period: 2w Amplitude =1 |
// \\ // \\
7 N 4 N
X—inter‘cepts X = (2n+1)1‘r T 2m (-175m Smoi-125m) -m (-0.75m} -0 i-025m 0 i 025m m | 075 nof125m 1 175 | 2n
- v T \< """ B 7 S S S R S \\ """
Y- Intercepts (0,1)
Domain : Range :
x €ER, -1<y<1
y =sin (0.50) [Period = 47] . . . )
Amplitude : : 1 = -
\\ | | | /‘/ \\
X_Intercepts —2;5,—: =27 V\‘Zi vlvsn -1257 - -0.75m —0;57[ ~0;5n§ 0 \Tlix O:Sn OZSn ks 1257 l:Sn 17:\2N\22>\n
TS T T
Y- Intercepts e R S s S S

Domain : Range :

: 2 e
y= COS(O.SH) [Period = 4]
Amplitude . - L
5 R S
. : AT PTG | ,
X_Intercepts -225n -T —0.75m | 051 | -0251 0 0257 05t | 0.751 \N 1257 157 1.75n 2n 225n
R L N :
\
~ —
Y- Intercepts = -1 o =
Domain : Range : . f e o
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................

y=sin(0.259) [Period = 8m] N A

Amp'ltude O T B O O T

X-intercepts A A A A

11-225m) 2 i-L75mi -15mi-125mi -m | -075m) —0.5m i Q2™ 0

Y- Intercepts

Domain : Range : EERREREEEEREEE R D

8. When the graph of y =sinxand y =cos xare drawn on the same graph for 0 < x <277in which quadrants do

they intersect? What are the coordinates of the points of intersection?

The graphs of y=sinx and y=cosx intersect at points where sinx=cosx OR tanx=1. These points are where the angles
are equal to 45° and 225°.

9. Giventhat sin@>0and cos@ <0, what is the range of possible values of 8 if 0 <& <277?
If sinx>0, then the angle must be in quadrants 1 and 2. If cosx<0, then the angle must be in quadrants 2 and 3. The

T
common quadrant between these two are in quadrant 2. Therefore, the angle is: E <@<rm.

10. Indicate TRUE or FALSE: sin @ >0and cos@ >0, then tan & can be either positive or negative.

FALSE, b/c the angle must be in Quadrant 1.

11. How many units should the graph of y =sinx be shifted horizontally so that it will overlap the graph of

y=cosx?

12. When the graph of y =sinxand y =0.5are drawn on the same graph for 0 < x <27Tin which quadrants do

they intersect? What are the coordinates of the points of intersection?

Finding the intersection points between y=sinx and y=0.5 is the same as solving the equation: sinx =0.5. In the first
x =sin™ (0.5)
x =30°150°

cycle, the intersection points are in Q1 and Q2. . Suppose we want the points on intersection in radians

Vg 5
and for all cycles, then we have: (g + n(2ﬂ),0.5jand (? + n(2 77) ,().5)
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13. What is the amplitude and period of the graph y = Asin(Bx) if A==3 and B=2?

2
Amplitude is 3 and period is ? =T

14. If point “P” is on the unit circle with coordinates defined by (sin G, cos 9) , what is @ in standard position?

If the “x” coordinate becomes “sinx” and the “y” coordinate becomes cosx, this means that the “x” and “y”
coordaintes are equal. Therefore, the angles in standard position for these angles are: 45° and 225°

15. If 0°<8<180° and sin &= cos G, then:

c) 45°<60<180° e) 0£6<90°

d) 90°<6<180°

a) 0s8<45° b) 45°<6<90°

16. In AABC, 2cos Bcos A =sinC. What kind of shape is the triangle?

c) 45-45-90 triangle d) Isosceles triangle

a) Right triangle b) Equilateral triangle

17. 0< /3 <271 what does B need to be in order for sin 5> cos [ to be true?

AZ<p<landr<p<im B.Z<p<m
T 5 T 5 3
C.Z<ﬂ<z7'[ D.Z<B<T[andz1'[<,8<z7'[

18. A rectangle PQRS has side PQ on the x-axis and touches the graph of
Vi
y=k cos(x) at the point “S” and “R” as shown. If the length of PQ is g
5T S /\ R
and the area of the rectangle is ? , what is the value of “k”? % L.
7P o o\ "

Copyright All Rights Reserved at Homework Depot www.BCMath.ca



Copyright All Rights Reserved at Homework Depot www.BCMath.ca




