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Teaching Church School Science 
 

Study Pack 03 – Lecture 03 
 

Vectors and Trigonometry 
 

 
1) “Scalar Quantities” are numbers that just have ____________________.  

 
2) In Physics, ____________________ is also important.  

 
3) When you include both speed and direction, it is called a ____________________ 

____________________. 
 

4) ____________________ is a vector quantity. It has magnitude and direction. 
 

5) A ____________________ is a series of graduated marks. Like on a ruler or a graduated 
cylinder (or a speedometer) that you can use to ____________________ something. 
 

6) 20 km = a ____________________ ____________________. 
 

7) 20 km west = a ____________________ ____________________. 
 

8) With ____________________, math is math. 3km+2km always equals 5km. 
 

9) With ____________________, there is more to consider: 
 
a) 3km East + 2km East = 5km East 

 
b) 3km East + 2km West = 1km East 

 
c) 3km West + 2km East = 1km West 

 
d) 3km North + 2km West = 3.6km Northwest 

 
10) These answers in combining vectors are called the ____________________ 

____________________. 
 

11) We combine vectors to find ____________________ (the answer when combining distances 
and directions) and the ____________________ ____________________ (the answer when 
combining velocities). 
 

12) ____________________ is a vector that combines speed and direction.  
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13) It is very convenient to break things down into ____________________ 
____________________ when analyzing the physical world. This is why physics is just full 
of trigonometry. Trigonometry is basically "____________________ 
____________________ ____________________." 
 

14) ____________________ ____________________: The square of the hypotenuse of a right 
triangle is equal to the sum of the squares of the other 2 sides. 
 

15) This gives you ____________________ but doesn’t help with angle measures which are 
important for specific direction. 
 

16) The hypotenuse is the side ____________________ the right angle. 
 

17) If you knew Side A was 6 cm and Side B was 8 cm. what is the hypotenuse? 
 
a) 𝐶𝐶2 = 𝐴𝐴2 + 𝐵𝐵2 

 
b) 𝐶𝐶2 = 62 + 82 [or C2 = (6 x 6) + (8*8)] 

 
c) C2 = 36 + 64   

 
d) C2 = 100. 

 
e) The square root of 100 is 10. 

 
18) If you know that the hypotenuse is 20 m and A is 10 m. What is Side B? You invert the 

formula. 
 

𝐵𝐵2 = 𝐶𝐶2 − 𝐴𝐴2 = 202 − 102 = 400 − 100 = 300 
 
a) The square root of 300 is about 17.3 m 

 
19) The 3 functions that will come in handy are ____________________, 

____________________, and ____________________. 
 

20) When we deal with right triangles, how many angles do we have? ____________________ 
a) What is the measure of the right angle that must be present? ____________________ 

 
b) We call the angle we are dealing with (the angle in question) θ (____________________) 
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21) The equations look like this: 

a) 𝑆𝑆𝑆𝑆𝑆𝑆 𝜃𝜃 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝜃𝜃
h𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦

= 𝑦𝑦
𝑟𝑟
 

 
b) 𝐶𝐶𝐶𝐶𝐶𝐶 𝜃𝜃 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝜃𝜃

h𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦
= 𝑥𝑥

𝑟𝑟
 

 
c) 𝑇𝑇𝑇𝑇𝑇𝑇 𝜃𝜃 = 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
= 𝑦𝑦

𝑥𝑥
 

 
(The side next to the θ is Adjacent. The side which does not touch θ is the Opposite side. 
Note that which side is Adjacent and which side is Opposite is always determined by its 
position relative to θ.) 
 

22) θ (Theta) is just a number that represents the ____________________ of those sides. 
 

23) Sine θ or Cosine θ is going to be a decimal number ____________________ 0 and 1. 
 

24) Tangent θ will still probably be a weird decimal, but it can be ____________________ than 
1. 
 

25) To find the angle measure you would need a ____________________ 
____________________ or (more likely) a calculator or a calculator app on your smart 
phone. 
 

26) To solve for an angle: Once you find the solved function, you go to your Trig Table. Find the 
number ____________________ to your ____________________ listed in the correct 
column; then you ____________________ it across to the angle. 
 

27) This is finding the ____________________, ____________________, or 
____________________ of the function. 
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28) To remember which equation is which, remember: “SOHCAHTOA”. 

 
a) SOH - Sine = ____________________ / ____________________ 

 
b) CAH - Cosine= ____________________ / ____________________ 

 
c) TOA - Tangent= ____________________ / ____________________ 

 

 
 
 
29) The angle in question (θ) can be anything that isn’t the ____________________ 

____________________. Notice how ____________________ and ____________________ 
move around depending on where θ is. 

 
30) It is convenient to picture these things in a ____________________ 

____________________. Particularly when we are dealing with ____________________ 
(North, South, East, West) or ____________________ and ____________________ 
components.  
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31) Here we have a vector of magnitude 10 that extends at an angle of 30°into the first quadrant 
of an X-Y coordinate system. 
 
a) We know the ____________________ and we want to find the X component and the Y 

component.  
 

b) ‘Y’ is the opposite side, so we’ll start with the formula: ____________________ = 
____________________ / ____________________. 
 
i) Sine θ (30°) = Opposite (Y) / 10 

 
c) We need to ____________________ the formula so that we are solving for 

‘____________________’ or the ‘____________________’ (Not to be confused with the 
‘Y’ axis on the graph). This would be Opposite = hyp * Sine θ. 
 
i) Remember, the hypotenuse (10) and ‘r’ are the same. ‘θ’ is the ratio or result we 

already have: 30°. 
 

d) ____________________ (Opposite) = r * Sine 30° (Go to the Trig Table and find the 
Sine for a 30° angle.) 
 

e) ____________________ = 10 * .500 (Multiply 10 by .500)____________________ = 
5.0 
 

32) ‘x’ is the adjacent side (not to be confused with the ‘X’ axis on the graph), so we want 
____________________= ____________________ / ____________________. 
 
a) Rearrange. 

 
b) ____________________ = hyp * Cosine θ 

 
c) ____________________ = r * Cosine 30° (Go to the Trig Table and find Cosine for a 30° 

angle.) 
 

d) ____________________ = 10 * .866 (Multiply 10 by .866) 
 

e) ____________________ = 8.7 
 

33) Notice the numbers we used for Sine and Cosine were rounded to the 
____________________ ____________________. 
 
a) This is to match the trig table for ease of ____________________ and for writing down. 

If you find those values with a calculator, it will be a long number. You can use those 
values and they will work. 
 

b) Also, notice that our answer for ‘x’ would have been ____________________ (or more 
digits if using a calculator). Why is our answer 8.7? ____________________ 
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____________________. Our original measurement (10) has ____________________ 
significant figures so that is what our answer will have. 
 

34) If you have the ____________________ vectors, you can combine them in the same way. 
 

 

 
 
 
35) Remember, vectors have two components, ____________________ and 

____________________, so our answer will need to include both of these. 
 

36) We have an X Component (Adjacent) of 4m/sec and a Y Component (Opposite) of 3m/sec. 
 
a) What function will we use? 

 
b) Tangent = ____________________ / ____________________ 

 
c) ____________________ θ = 3/4 = .750 m/s 

 
37) We need the angle so we need to find the ____________________ of .750 

 
a) The trig table would give you an answer of 37° Since .____________________ is the 

closest value it has to ____________________. 
 

38) A calculator will give you a ____________________ number beginning with 36.8698976. 
for our purposes we will round it to 36.9° 
 

39) These types of equations can be applied to all kinds of ____________________. 
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Practice Problems: 
 
1. What is the value of ‘x’ in the right triangle below?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. What is the value of ‘x’ in the right triangle below?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.0 

10 

x 

x 

10 cm 

20 cm 
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3. What is the value of ‘x’ in the right triangle below? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. What is the value of arccosine ‘x’ in the right triangle below? 
 
 
 
 
 
 
 
  

x 

36° 7.0 cm 

x° 

1.8 m 

0.5 m 
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