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ANSWER TO EXERCISES SHEET 2



Exercise 1
a) 1 revolution 	= 360
0.6 revolution 	= 0.6  360 = 216

b) 
A right-angle is 90. To convert from degrees to radians we have to multiply by .

Therefore:	90 = radians

= rad
= 1.5708 rad (to 4 decimal places)



So in  of a right-angle there are  radians.


And in 1.5 right-angles there are radians.


Exercise 2
a) 22 35 50
+	49 42 15

 ?     

The seconds 50 and 15 add up to 65 which is 1 05, therefore we have:

22 35 00
+	49 42 00
+	01 05

?

The minutes 35, 42 and 01 add up to 78 which is 01 18, therefore we have:

22 00 00
+	49 00 00
+	01 18 05

72 18 05
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b) 39 27 30
· 17 49 50

?

We cannot subtract 50 from 30 so we borrow 1 = 60 from 27 making it 26.
The 30 now become 30 + 60 = 90 as shown in what follows:

39 26 90
· 17 49 50

?

We cannot subtract 49 from 26 so we borrow 1 = 60 from 39 making it 38.
The 26 now become 26 + 60 = 86 as shown in what follows:

38 86 90
· 17 49 50


We now have all the numbers on the first line greater than the numbers on the second line so we can perform the subtraction:

38 86 90
· 17 49 50

21 37 40


Exercise 3
a) To convert 12 59 to radians we have to convert it to a decimal degree value first as follows:

12 59 = 12 + 
 = (12 + 0.9833)
 = 12.9833  to 4 decimal places

To convert from degrees to radians we have to multiply by :

12.9833 =  0.2266 rad   to 4 decimal places

b)	To convert 158 54 12 to radians we have to convert it to a decimal degree value first as follows:


158 54 12 = 158 + + 


 = 158 + + 
 = (158 + 0.9 + 0.003333)
 = 158.9033  to 4 decimal places
BEng Foundation Year    /   Term 1   /   Answer to Exercises sheet 2


To convert from degrees to radians we have to multiply by :

158.9033 =  2.7734 rad   to 4 decimal places


c)	To convert 91 18 to radians we have to convert it to a decimal degree value first as follows:

158 18 = 91 + 

 = 91 + 
 = (91 + 0.005)
 = 91.005

To convert from degrees to radians we have to multiply by :

91.005 =  1.5883 rad   to 4 decimal places



Exercise 4
a) 
To convert 0.47623 rad to degrees we have to multiply it by :

0.47623 rad =  = 27.25697 to 5 decimal places

Now to convert 27.25697 to degrees, minutes and seconds we proceed as follows:

27.25697 = 27 + (0.25697  60)	Multiply the fractional part of the degree by 60
 = 27 + 15.4182
 = 27 + 15 + (0.4182  60)	Multiply the fractional part of the minute by 60
 = 27 + 15 + 25.092
 = 27  15  25  to the nearest second

b) 
To convert 0.25412 rad to degrees we have to multiply it by :

0.25412 rad =  = 14.56 to 2 decimal places

Now to convert 14.56 to degrees, minutes and seconds we proceed as follows:

 14.56 = 14 + (0.56  60)	Multiply the fractional part of the degree by 60
 = 14 + 33.6
 = 14 + 33 + (0.6  60)	Multiply the fractional part of the minute by 60
 = 14 + 33 + 36
 = 14  33  36 
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Exercise 5
a)	We know that:	Length of arc = angle in radians  radius of circle

	So, to use this formula, the angle under consideration has to be expressed in radians.
In this exercise, the angle   is given in degrees, minutes and seconds. First we have to convert it to a decimal degree, and then in radians.

To convert   = 0 17 48 to a decimal degree, we proceed as follows:

   = 0 17 48


= 0 + + 


= 0 + + 
= (0+0.2833+0.01333)
= 0.2966   to 4 decimal places


We can now convert   to radians multiplying it by :
· = 0.2966 

= rad
= 0.0051766 rad    to 4 decimal places

Now that we know the angle   in radians we can use the formula:

Length of arc = angle in radians  radius of circle
 =			r
 =	0.0051766		6.2935
 =	0.03258 m   to 4 decimal places




b)	To convert   = 121 06 18 to a decimal degree, we proceed as follows:

   = 121 06 18


= 121 + + 


= 121 + + 
= (121+0.1+0.005)
= 121.105
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We can now convert   to radians multiplying it by :
· = 121.105 

= rad
= 2.1137 rad    to 4 decimal places

Now that we know the angle   in radians we can use the formula:

Length of arc = angle in radians  radius of circle
 =			r
 =	2.1137		0.2163
 =	0.4572 m   to 4 decimal places


Exercise 6
a)	Again we use the known formula:	Length of arc = angle in radians  radius of circle
However, in this exercise, the length of arc and the radius are given and we want to find the value of the angle. The formula needs to be rearranged as follows:

Length of arc = angle in radians  radius of circle


	


	


 (
rad  to 
5
 decimal places
)


We want  in degrees, minutes and seconds. So  has to be converted to a decimal degree first by multiplying its radian value by  as follows:
· =  0.012947 rad

=  
=  0.7418   to 4 decimal places

We can now convert   to degrees, minutes and seconds:
   =  0.7418
= 0 + (0.7418  60)	Multiply the fractional part of the degree by 60
= 0 + 44.508
= 0 + 44 + (0.508  60)	Multiply the fractional part of the minute by 60
= 0 + 44 + 30.48
= 0  44  30 to the nearest second
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b)	

 (
rad  to 5 decimal places
)


We want  in degrees, minutes and seconds. So  has to be converted to a decimal degree first by multiplying its radian value by  as follows:
· =  1.053475 rad

=  
=  60.3597   to 4 decimal places

We can now convert   to degrees, minutes and seconds:
   =  60.3597
= 60 + (0.3597  60)	Multiply the fractional part of the degree by 60
= 60 + 21.582
= 60 + 21 + (0.582  60)	Multiply the fractional part of the minute by 60
= 60 + 21 + 34.92
= 60  21  35 to the nearest second


Exercise 7
a)	This time, in the formula:	 Length of arc = angle in radians  radius of circle
the value of the angle and the length of the arc are given, and we want to find the radius of the circle.
We rearrange the formula as follows:

Length of arc = angle in radians  radius of circle


	


	

The angle   is given in degrees, minutes and seconds. It has to be converted to radians for the above formula to be used.
First we convert   to a decimal degree as follows:
   = 0 44 30


= 0 + + 


= 0 + + 
= (0 + 0.73333 + 0.0083333)
= 0.7417  to 4 decimal places
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We can now convert   to radians:
· = 0.7417 

= rad
= 0.01295 rad    to 4 decimal places

Now that we have the value of the angle   in radians we can calculate the radius:
 (
m  to 3 decimal places
)




b)	First we convert   to a decimal degree as follows:
   = 60 21 06


= 60 + + 


= 60 + + 
= (60 + 0.35 + 0.001666)
= 60.3517  to 4 decimal places

We can now convert   to radians:
· = 60.3517 

= rad
= 1.05334 rad    to 4 decimal places

Now that we have the value of the angle   in radians we can calculate the radius:
 (
m  to 3 decimal places
)
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