
ME 1020 Engineering Programming with MATLAB 

Handout 09a 

Homework 9a Assignment: 9.2, 9.4, 9.6, 9.7, 9.9, 9.18 

 

Problem 9.2: The total distance traveled by an object moving at 

velocity 𝑣(𝑡) from the time 𝑡 = 𝑎 to the time 𝑡 = 𝑏 is 

𝑥(𝑏) = ∫ 𝑣(𝑡) 𝑑𝑡 + 𝑥(𝑎)
𝑏

𝑎

 

Suppose an object starts at time 𝑡 = 0 and moves with a velocity of 

𝑣(𝑡) = cos(𝜋𝑡) m. Find the object’s location at 𝑡 = 1 second if 

𝑥(0) = 2 m.  

 

Problem 9.4: 

 

 

 

 

𝑣(𝑡) =
1

𝐶
∫ 𝑖(𝑡)𝑑𝑡+ 𝑄0

𝑡

0

 

The equation for the voltage 𝑣(𝑡) across a capacitor as a function of time 

is 

 where 𝑖(𝑡) is the applied current and 𝑄0 is the initial charge. A certain 

capacitor has a capacitance of 𝐶 = 10−2 F. If a current of 𝑖(𝑡) =

0.2 1 + sin(200𝑡)  A is applied to the capacitor, compute and plot the 

current and the voltage as functions of time over the period 0 ≤ 𝑡 ≤

3𝜋/400 seconds if the initial charge on the capacitor is zero. Also, 

determine the voltage at 𝑡 = 3𝜋/400 seconds. 

4. 



6. A certain object moves with the velocity 𝑣(𝑡) given in the table 

below. Calculate the object’s position 𝑥(𝑡) using numerical 

integration. The position of the object at the initial time is 𝑥(𝑡 = 0) =

3.0. Plot the object’s velocity and position versus time 𝑡.  

  

Time (s) 0 1 2 3 4 5 6 7 8 9 10 

Velocity (m/s) 0 2 5 7 9 12 15 18 22 20 17 
 

7. A tank having vertical sides and a bottom area of 100 ft
2
 is used to 

store water. The tank is initially empty. To fill the tank, water is 

pumped into the top at the rate given in the following table. Calculate 

the water height h(t) by numerical integration. Plot the volumetric 

flow rate and water height versus time. 

 

Time (min) 0 1 2 3 4 5 6 7 8 9 10 

Flow Rate (ft
3
/min) 0 80 130 150 150 160 165 170 160 140 120 

 

 

9. A certain object has a mass of 100 kg and is acted on by a force (in 

Newtons):   

𝑓(𝑡) = 500(2 − 5𝑒−𝑡) 

 

The mass is a rest at 𝑡 = 0. Calculate the object’s velocity 𝑣(𝑡) using 

numerical integration and plot the velocity as a function of time.  

 



 



 


