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[bookmark: _Toc100244892]INTRODUCTION:
[bookmark: _GoBack]This course introduces electrical engineers to different engineering equations like differential equations and its applications. 
Course objectives.
· Enhances knowledge of engineering mathematics concepts.
· Apply engineering mathematics concepts and theorems to electrical engineering.
· Apply estimation theory to simulate engineering process and systems.
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Qn1. A car is a travelling at 64km/hr and has wheels of diameter 600mm.
a) Find the angular velocity of the wheels in both rads/s and rev/min
b) If the speed remains constant for 1.44km, determine the number of revolutions made by the wheel, assuming no slipping occurs.

Solution
a ) Linear velocity 
v = 64.8km/h
=64.8 x 1000 x 1/3600 m/s
=18m/s
But the radius of the wheel
= 600/2 =300mm
=0.3m
From the equation v= ωr, where  
V= linear velocity
ω = Angular velocity
r = radius
Therefore from
V = ωr
ω = v/r
ω = 18 /0.3
ω = 60 rads /s

Also, from the formula 
ω = 2n , where n = number of revolutions
ω = 2n  
n = ω /2
n = ω /2
n = 60 / 2
n =60/2  rev/s
n =60/2  rev x 1/1/60
n = 60/2  rev x 60
n = 60 x60 rev/2  
n = 573 rev/min

c) If the speed remains constant for 1.44km, determine the number of revolutions made by the wheel, assuming no slipping occurs.
Given that 
velocity = displacement /time
V =   , 
when  ,s = 1.44km =1440m , v= 18m/s
t = 
t =  
t = 80s
Since wheel is rotating at 573 rev /min, 
Also given that time t is 
t = 80s   = 80/60 mins = 1.333mins

But given that number of 573 revolution per minute 
is also expressed as;
1min = 573 rev
Therefore if 
1min = 573 rev
1.333min = x rev
Cross multiplying
X  = 573 x 1.333
X  = 764 revolutions
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Qn1. A DC circuit comprises of three closed loops, applying Kirchhoff’s laws to the closed gives the following equation for the current flow in milli-amperes.

2 + 3 - 4 = 26   -  -  -  -  - (1)

 - 5 - 3 = 87   - - - -  -  - (2)

 +2 + 6 = 12   - -   - (3)

Using the Gaussian elimination method, solve for   , and 






Solution

2 + 3 - 4 = 26   - - -  -  - (1)

 - 5 - 3 = 87   - - -  -  -  - (2)

 +2 + 6 = 12   - -   - (3)

Leave equation (2) as it is
Equation (1) – 2 x equation (2), gives:
[2 + 3 - 4 = 26 ] - 2[ - 5 - 3 = 87   ]
[2 + 3 - 4 = 26   ] – [ 2 - 10 - 6 = 174   ]
[2-2]+[ 3+10]+[- 4+3 = [26- 174]
0 + 13-  = -148   -  -  -  -  - (1’)
13-  = -148   -  -  -  -  - (1’)

And equation (3) + 7 equation (2), gives:
[ +2 + 6 = 12] + 7[ - 5 - 3 = 87]
[ +2 + 6 = 12] + [ - 35 - 21 = 609]
[-7+7]+[ 2 - 35]+[6- 21 = [12 +609]
0 - 33-15  = 621 -  -  -  -  - (2’)
- 33-15  = 621 -  -  -  -  - (2’)


Hence leave equations (1’) and (2’)
13-  = -148   -  -  -  -  - (1’)
- 33-15  = 621 -  -  -  -  - (2’)
Therefore equation (2’) -15(1’), gives:
[- 33-15  = 621]   - 15[13-  = -148]
[- 33-15  = 621]   + [-195  = 740 ]
[- 33-195]+[-15 +  ] = [621+740]   
-228- 0 = -1361   -  -  -  -  - (3’)
[- 33-195]+[-15 +  ] = [621+740]   
-228- 0 = -1361   -  -  -  -  - (3’)
228= 1361   -  -  -  -  - (3’)
=    
=5.97 -  -  -  -  - (3’)
Substitute value of   in equation (2’) to solve for 
- 33-15  = 621 -  -  -  -  - (2’)
- 33 x 5.97 - 15  = 621  
196.99 - 15  = 621  
- 15  = 621 - 196.99
- 15  = -424.01
  =    
 = 28.27 -  -  -  -  - (4’)

Substitute value of   and in equation (2) to solve for  
 - 5 - 3 = 87   - -  -  -  -  - (2)
=5.97   - -  -  -  -  -  -  -  -  -  - (3’)
 = 28.27 -  -   -  -  -  -  -  -  -  -(4’)

 – 5 (5.97) – 3(28.27) = 87   
 – 29.85 – 84.81 = 87   
 – 114.66 = 87   
 = 87 +114.66 
 = 201.66

 = 201.66-  -   -  -  -  -  -  -  -  -(5’)

Therefore, values of currents in the loop denoted as   , and  
Are as follows:-

 = 201.66 mA

=5.97   mA

 = 28.27 mA

Qn2. Use matrices method to solve the simultaneous equation below
3x + 5y  - 7 =  0 -  -  -  -  -  -  -(1)
4x - 3y  - 19 =  0  -  -  -  -  -  -  -(2)

Solution

3x + 5y - 7 = 0 -  -  -  -  -  -  -(1)
4x - 3y - 19 = 0  -  -  -  -  -  -  -(2)

3x + 5y = 7 -  -  -  -  -  -  -  -  -(1)
4x - 3y   = 19 -  -  -  -  -  -  -  -  (2)

Change the equations into matrix equation

  = 

Multiplying both side by inverse matrix of   = M
=  
= 
= 
 =  
Multiplying both sides of equation by 
    = 
=  = 
=  = 

= =
  =
By comparing corresponding elements;
x = 4 and y -1


Qn3. In a system of forces, the relationship between two forces    and   is given by 
  + 3  + 6 = 0 
  + 5  + 18 = 0 
Use Determinants to solve for    and   

Solution
  + 3  + 6 = 0 -  -  -  -  -  -  -(1)
  + 5  + 18 = 0 -  -  -  -  -  -  -(2)

Therefore, using determinant method

Therefore, using determinant method

 =    =  

 = =  
 = =  
 = =  
Hence 
  =  


And
 =  


Therefore  ,  and   
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Qn1.Calculate the magnitude and direction of the resultant vector of the force system shown fig.26.31
[image: ]
Solution
By resolving component of  the forces into horizontal and vertical components.
a) First resolve the forces to horizontal components 	

i) Horizontal components of 8N
8cos30° = 6.928 N
ii) Horizontal component of 4N
4cos105° = -1.035 N
iii) Horizontal component of 6N
6cos300° = 3 N

Therefore, total horizontal component of the three forces
=6.928 – 1.035 +3
= 10.888 N


b) Resolve the forces to vertical components 	

i) Vertical components of 8N
8Sin30° = 4 N
ii) Vertical component of 4N
4Sin105° = 3.864 N
iii) Vertical component of 6N
6Sin300° =  -5.196 N

Therefore total vertical component of the three forces
 = 4 +3.864 -5.196
  = 2.668 N

Therefore the magnitude of the resultant forces
R = 

R = 

R = 

R =

R =

R = 11.21 N

Therefore the direction of the resultant vector force
α  =  
α  =  
α  =  = 13.77°
Measuring from the horizontal
θ  = 180 – 13.77 = 166.23°
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Qn1. (a) Given f(t) = -+ - +1
                  Determine (t)
           (b) Evaluate (t) when t= 1



Solution
From f(t) = -+ - +1
First determine first derivative (t) off(t) = -+ - +1
f(t) = -+ - +1
f(t) = -+ - +1
f ‘(t) =(2) x  -+ - +0
f ‘(t) = + - 
f ‘(t) = + - 
Therefore determine f ’’(t)
f ‘(t) = + - 
f ‘’(t) = +- 
f ‘’(t) =  
f ‘’(t) =  
f ‘’(t) =  
(b) Evaluate   f ’’ (t) ,when  t =1
f ‘’(t) =  
f ‘’(t) =  
f ‘’(t) =  
f ‘’(t) =  
f ‘’(t) =  


Qn2. The distance s meters travelled by a car in t seconds after the brakes are applied is given by s = 25t – 2.5.
(a)  The speed of the car (in km/h) when the brakes are applied
(b) The distance the car travels before it stops.

Solution
a) From distance, s = 25t – 2.5
s = 25t – 2.5
Velocity V =  =25 -2 X 2.5t
V =  =25 -2 X 2.5t
At the instant brakes is applied, time t = 0
Hence velocity v = 25 – 2 x 2.5 x 0
V = 25-0
V= 25 m/s
V = 25 x 60 x 60/1000
V = 90 km/h
b ) When the car finally stops , the velocity is zero , i.e.
V = 25 –  5t
V = 0  =25 -5t
25 – 5t =0
5t = 25 
t = 5 seconds
Hence the distance travelled before the car stops is
Given by:
s = 25t – 2.5
s = 25 x 5 – 2.5 x 5 x 5
s = 125 – 62.5
s = 62.5 m
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