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MATH183 Term 2 Coursework 1 
 


ODE’s (Direct Integration & Separable) 
 


You are required to work in pairs on this assignment 
 
 


ALL WORKINGS MUST BE SHOWN ON YOUR SCRIPT 
 


Note: Marks will also be awarded for accurate and concise solutions. 
   Whenever possible write down the exact and approximate answer 
  for all questions. 


 
 


(To be handed in before 12 pm on Friday Feb 6
th


 2015 
IN SMB ROOM 015) 


 
 
 
 
 


REMINDER: 
 


ONLY 1 SCRIPT IS TO BE HANDED IN WHEN WORKING IN PAIRS 
 


EACH SCRIPT MUST BE AN INDEPENDENT PIECE OF WORK 
(ZERO MARKS WILL BE GIVEN FOR PLAGARISM) 


 
LATE COURSEWORKS AUTOMATICALLY RECEIVE A ZERO MARK 


(YOU ARE STRONGLY RECOMMENDED TO HAND IN THE COURSEWORK 
BEFORE THE DEADLINE DAY. A LONG QUEUE AT THE OFFICE CAN LEAD TO 


LATE COURSEWORKS BEING ELECTRONICALLY STAMPED LATE IF RECEIVED 
AFTER THE DEADLINE DATE AND TIME) 


 
ATTACH A FEEDBACK FORM TO YOUR COURSEWORK SCRIPT 


PLEASE MAKE SURE YOU SHOW ALL NAMES ON THE FORM 
 








Math183 Term 2 Coursework 1 (work in pairs) 
ODE’s (Direct Integration & Separable) 


(To be handed in by 12 pm on Friday 6
th


 Feb 2015 in SMB Room 015) 
 


1. Find the general solution to the following ODE’s in their simplest form:- 
 


(a) )3sin(69
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dx


yd
 , (b)  22 32  x
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(c)   )cos(25 2 xx
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  ,  (d) 
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dy
    (20 marks) 


 
2. Find the particular solution to the following ODE’s 
 


(a) 
x


ex
dx


dy 42
32   subject to 3)0( y   (b) 
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  given 2y  when 1x . 


 


(c) )2cos(
2
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xx
dx


yd
  , given that y = 0 when x = 0 and y = 0 when 
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x  (15 marks) 


 
3. A constant voltage 0V  is applied to an electrical circuit containing a capacitor of capacitance C 


in series with a resistor R. By Kirchoff’s law the charge q in the circuit satisfies the equation 


0


1
Vq


Cdt


dq
R  . Derive the formula for q given that q=0 at time t=0. 


Derive the formula for the current, i, in the circuit where 
dt


dq
i  . 


Derive the time it takes for the current to reach 
R


V
i


3


0
 .    (5 marks) 


 
4. A particle is projected vertically upwards from the surface of the Earth with an initial velocity of 


U. On neglecting the resistance of the atmosphere, the velocity, v , of the particle satisfies the 


differential equation   
2


2


x


gR


dx


dv
v   


 


where g is the gravitational constant, R is the radius of the earth and x is the vertical distance 
travelled from the centre of the earth. Solve the differential equation to find the velocity of the 
particle in terms of height x subject to the initial condition that Uv   when Rx  . 


Find the escape velocity of the particle (i.e. initial velocity to escape from the earth’s 


gravitational field) given that  
2


/81.9 smg  and kmR 6378 . Express answer in skm/ .


            (5 marks) 
 
5. A particle of mass m is thrown vertically upwards against gravity and is subjected to an air 


resistance  mkv  where  k  is a constant and  v   is the velocity of the particle in the upward 
direction. Using Newton's law of motion the velocity of the particle satisfies the differential 
equation 


    )( kvg
ds


dv
v   


 


where  s  is the distance travelled in the upward direction and  g   is the gravitational constant. 


Given the initial condition that Uv   when 0s , solve the ODE to obtain the distance s in 


terms of v. 
Hence obtain the formula for the max height reached by the particle. 


Hint:   Use partial fractions to evaluate the integral.   .   (5 marks) 
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