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STUDENTS: Read this before beginning Fun Binder sections 
4.1.1 – 4.1.5 Tangent Ratio & 5.1.1 – 5.1.3 More Trigonometry 

 

IMPORTANT! Students, please note: 

Instructions for Lessons 4.1.1 – 4.1.5 Tangent Ratio & 5.1.1 – 5.1.3 More Trigonometry 

In order to do this week’s lessons, you must have a calculator that has SIN, COS, & TAN functions on it. 

If you do not have a calculator like this, you may have it on your phone. 

Some phones already have this installed on them, some don’t. 

 

For Phones: 

If you don’t already have the functions on your phone, you can download a simulation of the TI-84 
calculator we use in class to your phone! 

I downloaded the App onto my phone myself. (Can you believe that?!) 

If you have an Apple iPhone, go to the App Store. 

If you have an Android phone, go to Google Play. 

Search for Calculate 84, then download. 

 

For Computers: 

You can also download a free version for your computer. See my webpage Announcement 3/23/20 #2. 
https://lchs.desotocountyschools.org/carlmahlmann 

Here's the link to sign up: https://education.ti.com/en/software/update/free-ti-
software-license-student 

________________________________________________________________________________________________
  
FREE SOFTWARE for any PC or Mac: We are pleased to offer free, 6-month licenses of TI 
software to give students and teachers access to the full functionality of their calculators 
from any PC or Mac computer. This is available for the TI-Nspire CX, TI-84 Plus family, and 
the TI-30XS/TI-34 MultiViews.  

Please use this link to gain access to the software of your choice: Software 

________________________________________________________________________________________________ 

 

If you have any trouble getting the calculator mentioned above: 

I’ve included good old-fashioned Trig Table in this packet. (Remember the one you used for Tangent?) This 
one has all 3 ratios on it: Sin, Cos, & Tan, for all degree measurements from 0 thru 90. (Just ignore the 1st 
column with the “Radian” heading – we don’t need that.) 



Mahlmann Accelerated Geometry Packet – Term 4, Week 1 (4/6 – 10/20) / Lessons 4.1.1 – 4.1.5 & 5.1.1 – 5.1.3 

 

2 
 

SOH CAH TOA!  
 

 
 

 

No, Kiiddos, this is not going to be a US History lesson. 

SOH CAH TOA is a memory device for trigonometric ratios – 
the ratios of side lengths of right triangles. You already know 
the “TOA” part; we studied it before going on Spring Break. 

 

1) Tangent Ratio: 

Remember? – the Tangent ratio is the ratio between the 
opposite and adjacent legs of a right triangle, as related to the referenced angle (aka, slope angle). The 
opposite leg is the leg that is not touching the reference angle, while the adjacent leg is the one that is next 
to the reference angle. Remember – the legs do not include the hypotenuse. 

 

We can use what we learned about the ratios between these legs to solve for 
missing side lengths. 

EXAMPLE:  We want to solve for x in the diagram at left.  

Step 1: IMPORTANT! Make sure the Mode on your calculator is set to 
“Degree”, not “Radian”! 

Step 2: Write Formula: T = O/A 

Step 3: Plug in values: Tan 70 = x /10 

Step 4: Put a “1” under Tan 70 so we can set up a proportion: 

Tan 70     =     x  
1 10 

Step 5: Cross-multiply:  1x = 10Tan70 

Step 6: Use your calculator: x ≈ 27.475 
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2) Sine & Cosine Ratios: 

So, with that as a refresher of what we did with the Tangent ratio in class, we can now move onto the other 
trig ratios: Sine & Cosine. 

The simple fact is, if you can do Tangent, you can do Sine & Cosine. The process is the exact same; we’re 
just using different sides of the triangle. 

While Tan uses the legs of a triangle, Sin and Cos both involve the hypotenuse: 

Sin is the Opposite leg over the Hypotenuse. 

Cos is the Adjacent leg over the Hypotenuse. 

See the diagram below: 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

So, this is where our memory device comes in: 
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So, here are some examples of how we can solve for missing sides of right triangles when the hypotenuse 
is involved. It’s just a matter of identifying which ratio to use – Sin or Cos: 

 
 
 
 
 
 
 
 
 
 
 
 

 

Step 1: ID the ratio: The 9 is obviously the 
hypotenuse. Where is the x in relation to the 
referenced angle? That’s right, it’s Opposite the 
angle. So, which trig ratio uses the Opposite leg & 
Hypotenuse? Correct, it’s Sin. 

Step 1: ID the ratio: The x is obviously the 
hypotenuse. Where is the 3 in relation to the 
referenced angle? That’s right, it’s Adjacent to the 
angle. So, which trig ratio uses the Adjacent leg & 
Hypotenuse? Correct, it’s Cos. 

From here on out, the process is the same as it is 
for Tangent. You’re just going to use the “SIN” 
button on your calculator instead of “Tan” 

From here on out, the process is the same as it is 
for Tangent. You’re just going to use the “COS” 
button on your calculator instead of “Tan” 

Step 2: Write the formula: S = O/H Step 2: Write the formula: C = A/H 

Step 3: Plug in values: Sin25 = x/9 Step 3: Plug in values: Cos17 = 3/x 

Step 4: Put a “1” under Sin25 to set up a 
proportion. 

Step 4: Put a “1” under Cos17 to set up a 
proportion. 

Step 5: Cross-multiply: 1x = 9Sin25 Step 5: Cross-multiply: 3 = xCos25 

Step 6: Use your calculator: ≈ 3.804 Step 6: Divide both sides of the equation by 
Cos17in order to get x by itself. 3/Cos17 ≈ 3.137 
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3) Inverse Trigonometry (Finding missing Angles): 

So, I know what you’re thinking right now. (At least, I know what Omar is thinking…) You’re thinking: “OK Mr. 
Mahlmann, we know how to find missing side lengths; but what happens when we know the side lengths, but we 
don’t know the measures of the angles? – As usual, you ask great questions. 

This is where “Inverse Trigonometry comes in… 

If you thought Sine & Cosine were easy because you already knew how to do Tangent, you’re really gonna like this! 
Watch how easy this is: 

 
 
 
 
 
 
 
 
 
 
 
 

 

Step 1: ID the ratio: The 16 is obviously the 
hypotenuse. Where is the 8 in relation to the referenced 
angle? That’s right, it’s Adjacent to the angle. So, which 
trig ratio uses the Adjacent leg & Hypotenuse? Correct, 
it’s COS. 

Step 1: ID the ratio: This problem does not involve the 
hypotenuse; only the legs. So, that’s right – it must be 
TAN. One 8 is opposite the reference angle, the other 8 
is adjacent to it. 

Step 2: Write the Formula: C = A/H Step 2: Write the Formula: T = O/A 

Step 3: Plug in values: CosΘ = 8/16 Step 3: Plug in values: TanΘ = 8/8 

Step 4: Use your calculator: 

a) Hit the Blue “2nd” key. 
b) Hit the “COS” button* 
c) Your calculator screen should show:  

cos-1( 
d) Now type in: 8/16 
e) Then hit “Enter” 

The answer to cos-1(8/16) is: 60 
f) So, Θ = 60⁰ 

*You may have noticed that COS-1 appears right 
above the COS key in small blue type. 

Step 4: Use your calculator: 

a) Hit the Blue “2nd” key. 
b) Hit the “TAN” button* 
c) Your calculator screen should show:  

Tan-1( 
d) Now type in: 8/8 
e) Then hit “Enter” 

The answer to tan-1(8/8) is: 45 
f) So, Θ = 45⁰ 

*You may have noticed that TAN-1 appears right 
above the TAN key in small blue type. And yes, 
Omar, you’re right – the picture above is not drawn 
to scale! 

 

You should now be ready to work on Fun Binder Sections 4.1.1—4.1.5 & 5.1.1 – 5.1.2 

  


