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Understanding the fundamental trigonometric functions and their relationships with points on the unit
circle is crucial in mathematics, especially in trigonometry. The problem at hand involves determining
the values of sine (sin t), cosine (cos t), tangent (tan t), cosecant (csc t), secant (sec t), and cotangent
(cot t) for an angle t when given a point P = (1/2, 3/2) that lies on the unit circle.

However, there's an apparent inconsistency here: the point P = (1/2, 3/2) does not lie on the unit
circle because the equation of the unit circle is x2 + y2 = 1. Since (1/2)? + (3/2)? = 1/4 + 9/4 = 10/4 =
2.5 # 1, P is outside the unit circle.

This scenario provides an excellent opportunity to explore what happens when a point is not on the
circle and how to interpret the problem correctly. If the question intends for P to be on the circle, then
either the point is mistaken or the problem is testing the understanding of the relationship between
points and the unit circle's properties.

In the following sections, we will clarify this situation, review the definitions of the trigonometric
functions, and demonstrate how to find these values given a point on the circle.

Understanding the Unit Circle and Coordinates

The Equation of the Unit Circle

The unit circle is a circle centered at the origin (0, 0) with a radius of 1. Its equation is:
-x2+y?=1

Any point P(x, y) on this circle satisfies this equation, and the coordinates of P are directly related to
the angle t that P makes with the positive x-axis:

-x=cost
-y =sint



Significance of Coordinates on the Unit Circle

- The x-coordinate corresponds to the cosine of the angle t.
- The y-coordinate corresponds to the sine of the angle t.
- The tangent of t is the ratio y/x, provided x = 0.

Given these relationships, calculating the trigonometric functions becomes straightforward once you
have the point’s coordinates.

Analyzing the Given Point P = (1/2, 3/2)

Checking if the Point Lies on the Unit Circle

Let's verify whether P = (1/2, 3/2) lies on the unit circle:
- Calculate x? + y%
X2 +y2=(1/2)2+(3/2)?=1/4 + 9/4 =10/4 = 2.5

Since 2.5 # 1, the point P is not on the unit circle.

Implications

- If P is not on the circle, then the standard definitions of sin t and cos t as coordinates of a point on
the circle do not directly apply.

- The problem might be asking for the values of sin t, cos t, etc., corresponding to some angle t where
the point P is an arbitrary point in the coordinate plane, not necessarily on the circle.

Alternatively, the point could be scaled or the problem could be asking for the values of the
trigonometric functions if P were projected onto the circle or related to some specific context.

Clarifying the Problem: Finding Trigonometric Ratios
for a Point on the Circle

Indeed, the usual approach to such problems involves a point on the unit circle. To proceed, we need
to consider the possibility that the original point was intended to be on the circle or find the
corresponding angle t for the given point.



Since P = (1/2, 3/2) is outside the circle, let's consider the normalized point or project it onto the
circle:

- Alternatively, if the point is scaled to lie on the circle, then the corresponding coordinates would be
scaled versions of the original.

Calculating the Corresponding Angle t for the Given Point

Suppose the point P = (1/2, 3/2) is an arbitrary point in the coordinate plane. To find the associated
angle t, we can:

- Find the vector from the origin to P
- Calculate the angle the vector makes with the positive x-axis

The angle t can be found using:

-t = arctangent (y / x), provided x # 0

Calculating:

t = arctangent ( (3/2) / (1/2) ) = arctangent ( (3/2) (2/1) ) = arctangent (3)
Thus,

-t = arctangent (3) = 71.565° or approximately 1.249 radians

Calculating the Trigonometric Functions for the Angle t

Using the angle t = 1.249 radians, we can compute the functions.

1. Sine (sin t)

-sint=y/r

Where r is the magnitude of the vector from the origin to P:

r=v(x2+y?) =v((1/2)2 + (3/2)? ) = V(1/4 + 9/4) = V(10/4) = V(2.5) = 1.581
Thus,

-sint=y/r=1(3/2)/1.581 = 1.5/1.581 = 0.9487



2. Cosine (cos t)

-cost=x/r=(1/2)/1.581 = 0.5/1.581 = 0.3162

3. Tangent (tan t)

-tant=y/x=(3/2)/(1/2) =3
Alternatively, using sine and cosine:

-tant=sint/cost=0.9487/0.3162 = 3

4. Cosecant (csc t)

-csct=1/sint=1/0.9487 = 1.054

5. Secant (sec t)

-sect=1/cost=1/0.3162 = 3.162

6. Cotangent (cot t)

-cott=1/tant=1/3 = 0.333

Summary of Calculated Values

| Trigonometric Function | Value |
| |

| sin t | approximately 0.9487 |

| cos t | approximately 0.3162 |

| tan t | exactly 3 |

| csc t | approximately 1.054 |

| sec t | approximately 3.162 |

| cot t | approximately 0.333 |




Key Takeaways and Additional Insights

Understanding the Relationships

- The ratios of the sine, cosine, and tangent functions are directly related to the coordinates and the
radius of the vector from the origin.
- The reciprocal functions (csc, sec, cot) are derived from these primary ratios.

Points Outside the Unit Circle

- When dealing with points outside the unit circle, it’'s often necessary to consider the magnitude of
the vector to find the corresponding angles.

- The actual sine and cosine values are bounded between -1 and 1 for points on the circle. For points
outside, the ratios can be greater than 1 or less than -1, indicating the point is outside the circle.

Practical Applications

- Calculating angles from arbitrary points in the coordinate plane.

- Understanding how scaling affects trigonometric ratios.

- Applying these concepts in physics, engineering, and computer graphics where vectors and angles
are fundamental.

Conclusion

In summary, although the point P = (1/2, 3/2) does not lie on the unit circle, we can still find the
corresponding angle t based on the vector from the origin to P. Using this angle, we calculated the
values of sint, cos t, tan t, csc t, sec t, and cot t. These calculations deepen our understanding of the
relationships between points in the coordinate plane and their associated trigonometric functions.

Understanding these principles is essential in various fields and helps reinforce the conceptual
foundation of trigonometry, especially when dealing with non-standard points and vectors outside the
circle. Whether for academic purposes or real-world applications, mastering these computations
enables precise analysis of angles and ratios in diverse scenarios.

Frequently Asked Questions



What are the sine, cosine, tangent, cosecant, secant, and
cotangent values of point P=(1/2, 3/2) on the unit circle?

Since P=(1/2, 3/2) is not on the unit circle (radius # 1), the values of sint, cos t, tan t, csc t, sec t, and
cot t cannot be directly determined from this point on the unit circle.

Given the point P=(1/2, 3/2), is it on the unit circle, and how
can we verify this?

To verify if P lies on the unit circle, check if (x)*2 + (y)~2 = 1. For P=(1/2, 3/2), (1/2)"2 + (3/2)"2 =
1/4 + 9/4 = 10/4 = 2.5, which is not equal to 1. Therefore, P is not on the unit circle.

How do you find the trigonometric functions for an angle t if
the point is not on the unit circle?

You need to find the radius r = V(x~2 + y~2). Then, sint = y/r, cos t = x/r, tan t = y/x, csc t = r/y, sec
t = r/x, and cot t = x/y. Since P is not on the unit circle, these values will depend on .

What are the values of sin t and cos t for the point P=(1/2,
3/2)?

First, compute r = V((1/2)"2 + (3/2)"2) = V(1/4 + 9/4) = V(10/4) = V10/2. Then, sin t = (3/2) / (V10/2)
= (3/2) (2/¥10) = 3/v10, and cos t = (1/2) / (V10/2) = (1/2) (2/¥v10) = 1/V10.

What are the tangent, secant, cosecant, and cotangent values
for the point P=(1/2, 3/2)?

Using r=v10/2:
-tant=y/x=(3/2)/(1/2) = 3
-sect=r/x=(V10/2)/(1/2) = V10
-csct=r/y=(v10/2)/(3/2) =V10/3
-cott=x/y=(1/2)/(3/2) = 1/3.

Additional Resources
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Understanding the fundamental trigonometric functions and their interrelationships is essential for
students and professionals working in mathematics, engineering, physics, and related fields. The
problem at hand involves determining the various trigonometric values — sine, cosine, tangent,
cosecant, secant, and cotangent — given a specific point on the unit circle. Specifically, the point P =
(1/2, 3/2) is said to lie on the unit circle. This prompts a deeper exploration into the definitions,
calculations, and implications of these trigonometric functions.



The Concept of the Unit Circle and Its Significance

Before diving into calculations, it’s crucial to understand what the unit circle represents in
mathematics. The unit circle is a circle with a radius of 1, centered at the origin (0,0) in the coordinate
plane. It serves as a fundamental tool for defining trigonometric functions for all real angles,
particularly in the context of the circle's points.

A point P(x, y) lies on the unit circle if and only if:

x*+y*=1

This equation stems directly from the Pythagorean theorem, considering the radius as the
hypotenuse.

Validating the Point on the Unit Circle
Given point P = (1/2, 3/2), the first step is to verify whether it actually resides on the unit circle.

Step 1: Calculate x? + y?

-x=1/2
-y=3/2
Calculating:

(1/2)? + (3/2)? = (1/4) + (9/4) = (1 + 9)/4 = 10/4 = 5/2
Since 5/2 # 1, the point does not satisfy the fundamental equation of the unit circle.
Implication

This indicates that the point (1/2, 3/2) is not on the unit circle. Instead, it lies outside the circle of
radius 1.

Clarifying the Question

Given the initial statement, it appears there may be a misstatement or a typo in the problem.
Possibly, the question intends to consider a point on the circle with known coordinates, or perhaps the
point is scaled or part of some other context.

Assuming the problem’s intent is to find the trigonometric functions of a point P on the circle with

coordinates (x, y), and that the actual point on the circle is (1/2, V3/2) — a common point associated
with standard angles — let's proceed with that assumption.

Revisiting the Point: Standard Coordinates on the Unit Circle

The point (1/2, V3/2) is well-known on the unit circle, corresponding to an angle of 60° (r/3 radians).



- Verify:
(1/2)2 + (V3/2)2 = (1/4) + (3/4) = 1

which confirms it lies exactly on the unit circle.

Calculating Trigonometric Functions at P = (1/2, v3/2)

Given the point (1/2, V3/2), which corresponds to an angle 6 = 60°, we can derive the six fundamental
trigonometric functions.

1. Sine (sin 8)

Definition:
sin 6 = y-coordinate / radius

Since the point lies on the unit circle, radius r = 1.

Calculation:
sin® =y =v3/2 = 0.8660

2. Cosine (cos 0)

Definition:
cos B = x-coordinate / radius

Calculation:
cos8=1/2=0.5

3. Tangent (tan 0)

Definition:
tan ® = sin 6/ cos 6

Calculation:
tan® = (v3/2)/(1/2) =v3 = 1.732

Deriving the Reciprocal Functions: Cosecant, Secant, and Cotangent
The reciprocal functions are based on the primary functions:

- Cosecant (csc8) =1/sin 6

- Secant (sec8) =1/cos 6

- Cotangent (cot8) =1/tan 6

1. Cosecant (csc 0)



Calculation:
cscO=1/(V3/2)=2/V3

Rationalizing the denominator:
csc B0 =(2/V3) x (V3/V3) =(2V3)/3 = 1.1547
2. Secant (sec 6)

Calculation:
secO=1/(1/2)=2

3. Cotangent (cot 6)

Calculation:
cotb=1/tan6=1/vV3 =0.577

Summary of Values at 6 = 60° (/3 radians)

| Function | Value | Approximate decimal |

I | I |
| sin©]v3/2|0.8660 |

| cos®]1/2]0.5]

|tan 0 | V3| 1.732 |

| csc 6| 2/v3 ] 1.1547 |

|secB|2]2]

| cot®|1/V3|0.577 |

Addressing the Original Point: The Misalignment

Given the initial point (1/2, 3/2), it’s important to emphasize that this coordinate does not lie on the
unit circle, and thus, the classical definitions for sine, cosine, etc., based on the unit circle do not
directly apply.

Alternative interpretations include:

- The point may be scaled or part of a different circle with a radius other than 1.
- The problem perhaps seeks to find the general expressions or to clarify the inconsistency.

If assuming the point is on a circle of radius r, then:

X=rcos0
y=rsin®

and the functions can be generalized as:

-sinb=y/r



-cosO=x/r
-tan 6 =y / x (assuming x # 0)

-cscO=r/y
-secO=r/x
-cotB=x/y

Applying this to the point (1/2, 3/2):

- Radius r = V[(1/2)? + (3/2)?] = V(1/4 + 9/4) = V(10/4) = V(10)/2 = 1.5811
-sin® =(3/2) /r=(1.5)/1.5811 = 0.9487

-cos 6 =(1/2) /r = 0.3162

-tan® =y /x=(3/2)/(1/2) =3

-cscO®=r/y=15811/1.5=1.054

-sec®=r/x=1.5811/0.5 = 3.162

-cot®=x/y=05/15=0.333

Note: Since the point does not lie on the unit circle, these are the general trigonometric values scaled
to the respective circle radius.

Broader Implications and Applications

The process of calculating these functions isn't merely an academic exercise; it has real-world
applications:

- Engineering: Signal processing often involves trigonometric functions to analyze waveforms.
- Physics: Describing oscillations, waves, and rotational motion.

- Mathematics: Solving equations, modeling periodic phenomena, and analyzing geometrical
configurations.

Understanding the relationships and being able to adapt calculations based on different circle radii
expands analytical capabilities across disciplines.

Final Thoughts

While the initial point provided, (1/2, 3/2), does not lie on the unit circle, exploring its properties leads
to a broader understanding of trigonometric functions beyond the standard circle. When working with
points on the circle, confirming their location via the fundamental circle equation is a vital first step.
Once confirmed, the values of sine, cosine, tangent, and their reciprocals follow straightforwardly
from the coordinates.

In summary, for the standard point (1/2, v3/2):



-sin © = V3/2 = 0.8660
-cos06=1/2=0.5
-tan® =v3 = 1.732
-csc ® = 2/V3 = 1.1547
-secf=2=2

-cot® =1/V3 = 0.577

This comprehensive approach not only clarifies the calculation
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