GNG1106 Winter 2018 - Assignment 2 -
Solution/Marking Scheme

Question 1 (15 marks)

(@) (5 marks)

Code Memory

Working Memory

#include <stdio. h>

void main{vaid)

J/ Variable declarations
int legicvar; // logle variablae

double n,n; // wome wariables for creating logic exprosstions

/! Instructions

n = 51.36;

n - 23.57;

J/ Bomo loglo axpressions

logiavVar = (m <= m); // comparison of two variables
logiavar = (M. 77T + n < m) &L (0 > 10.0};

logiaVar = [(n <+~ 10.0 ) || (%0.0 <= m):

m | f51.36

w [f2s

logicVar V/ , 1

CPU

Marking Scheme:

Defining the three variables in memory
Assigning values to the variables m,n

1 marks (0.5 for each value, including ?)

Results for each operation (each value of logicVar) 3 marks (0.75 for each value, including ?)

Total




(b) (10 marks)

‘. .
Code Memory Working Memory
#include <stdio h>
// Panction Prototype resistancel B 33236
doublae computaeNatiesistance (double, double, doubla, double) /
vold maln() RS 2
( ~ y-
double resistanoel; mhlnlfv) VM I
double resistance?; Vo / m—
domble resistanced; / mhﬁl‘:«-‘&m I
double resistanond; // _," , . .
double netResistance: resistameeNet I[MA ]
resistancel = 33.236; { ¢ /S A
resistance? - 6.8) b ¥ L
resistance3 - 21.78) N 25 \\
rosistanced = 11.3; ,7‘(--._ / =
netResistance = computeNetResistancs (mesistancel, resistancoe?, / :.7"--_, 2
resistanced, resistanced): 7 / y "Lm ]\\
printf ("The resistance values are; %.2f .2f, 2.2f, *.2f\n", \/ // .
resistancel, resistanoa?, raeslstancel, resistanced): Yy o —rl)‘.’:_‘; I
printf(*The net resistance of the four resistors lan parallela 1s I,’ —
v.2r\n%, . 3 2178 |
netResistance) ! e P
/ x
' f v | 113
7 ./ \ ____,,4—"" I I
double ocomputeNetResistance (double rl, double 2, double r), double rd) o 1 PNV o~
. netRes LA oot 04577
doubla netRas; G-42300 D319 3200696
netRkaes = 1.0/x1;
DetRes = netRes + 1.0/r2;
petRas - netRes + 1.0/r3; )
notReos = notRes + 1.0/rd; / (.Ollsoll‘

notRes = 1.0/notRes;
Eeburn nethon) i The resistance values are: 33.24, 6.80, 21.78, 11.30
The net resistance of the four resistors in parallel is 3.21

CPU

Marking Scheme:

Variables in working memory for main 2.5 marks
1.25 for variables (1/4 mark each)
1.25 for values (0.25 for each correct value, deduct 0.5 if ? missing)

Variables in working memory for function computeNetResistance 3.5 marks
1.25 for parameters and local variable (1/4 mark each)
1 for parameter values (1/4 mark each, ? should not be present — deduct 0.5 if present)
1.25 for values of netRes (0.5 for ? and 0.25 for updated values)

Exchange of values between working memory 2.5 marks
0.5 for each arrow

Console Output
0.75 mark for each output line 1.5 marks

Deduct 0.5 if numbers not formatted properly
Total 10 marks



Question 2 (15 marks)

C Source Code

File: Devoir2 question2.c

Author: Gilbert Arbez

Description: This programme calculates the force exerted
on the point charge by a charged ring.

#include <stdio.h>

#include <math.h>

// Symbolic constants

#define EO 8.85e-12 // free space permittivity
// Function prototype

double force (double, double, double, double);

Function: main
Description: Requests the following from the user:
The charge on the ring and point charge.
The ring radius.
The distance between the point and the ring.
Then calls the function force() to compute the force
on the point charge.
The result is displayed to the user.

void main (void)
{
// Declaration of wvariables
double gRing, gPoint; // the charges (Coulombs)
double radius; // ring radius (m)
double x; // distance between the ring and the point (m)
double f£; // force on the point (N)
// Obtain data from user
printf ("Please give the charge on the ring (C): ");
scanf ("$1f", &qRing);
printf ("Please give the charge on the point (C): ");
scanf ("$1£f", &gqPoint);
printf ("Please give the radius of the ring: ");
scanf ("$1f", &radius);
printf ("Please give the distance between the ring and the point (m): ");
scanf ("$1f", &x);
// Calculate the force
f = force(qRing, gPoint, radius, x);
// Display results
printf ("\nThe charge on the ring is %4.2g Coulombs.\n",gRing) ;
printf ("The charge on the point is %4.2g Coulombs.\n", gPoint);
printf ("The radius of the ring is %4.2f m.\n", radius);
printf ("The distance between the center of the ring and the point is %4.2f m.\n", x);
printf ("The force exerted on the point is %5.3g N.\n", f);



Function: force
Parameters:
dgR, gP - charge on the ring and point respectivement (Coulomb)
rad - radius of the ring
x - distance between the ring and the point (m)
Returns: The force (N) exerted on the point.
Description: Uses the following equation to compute the force exerted
on the point charge by the ring.
F = (1/(4 PI EO))* gQx / (x*2 + a~2)*1.5

double force(double gR, double gP, double rad, double x)
{

// déclaration des variables

double £; // force sur le point

// Instructions

f = x*x + rad*rad;
f = gR*gqP*x/pow(f,1.5);
f = £/(4*M_PI*EOQ);

return (£f) ;

Output

# | Dilof0h Counas' CurrentCounad\ GNG 1 1€\ FalLOT Asugrmants A2 Devore... - ] X

Plaase give the charge on the rling (C): 2e-5 -
Please give the charge on the point (C): Ze-5

Pleoase glve the radius of the ring (m): 8.0

Plesse give the dlstance betwsen the ring and the polnt (m): 8.3

The charge on the ring is 2&-005 Coulombs,

The charge an the point is 2e-805 Coulombs,

The radius of the ring Is 8.9¢ n,

The distance between the center of the ring and the point is ©.38 m,
The force exertad on the point 45 1.26 N,

Procass returned 43 (8wd8) oxecution tise 18.407 s
Press sny key to continue,
v

-

< >

# ' DAUGEO\ Courves' CurmentCouryes \GNG 1105 F ot 201 T Asgrmenty AT\ Dever - o x
Plegse glve the charge on the ring (C): 2.13e-2 -~
Pioase give the charge on the point (C): 3.678-6
Please give the radius of the ring (m): 1.5
Please give the distance betwean the ring and the polint (m): 6.76

The charge on the ring Is 0,821 Coulombs
Tha charge on the point i3 3.7¢.8085 Coulcabs.

The radius of the ring 1s 1.50 »,

The distance Detween the center of the ring and the point is B.76 m:

The force exerted on the point is 112 N
Process returned 43 (8x28) execution time : 28.5959 s
Press any key to continue.

-

-
1€ >

& DUottn Courses CumentCowses\ GNG 1106/ 201 MAssgnments A2 De O x
Please give the charge on the ring (C): 5.786-20 ~
Please give the charge pn the point {C): 3.4e.2
Please give the radius of the ring (m): @.28
Please give the distance between the ring and the polint (m): 1.5
The charge on the ring is 5.8¢.828 Coulcabs.
The charge on the point is ©.834 Coulombs.

The radius of the ring is .88 n

The distance between the center of the ring énd the polnt §s 1.5¢ n,
The force sxarted on the point 15 5.840-01) N.
Frocess returned &7 (Bx2F) execution time ; 33,245 s
Press any key to continue, A

< >



o

| DANGEO, Courmes'\ CumentCourses GNG 1 1085 s K0T Asngremerty AD\ Dey...

Please give the charge on the ring {C): 5.8e-3 -
Please give the charge on the point (C): 3.4¢-3

Please give the radius of the ring {(m): 2.8

Plegse glve the distance between the ring sand the polnt (m): 0,00

The chargs on the ring is 0.0058 Coulombs

The charge on the point {5 €.86034 Coulombs,

The radius of the ring is 2.48 =,

The AIsTance betusen the center of the ring and the polnt §5 0.00 =

The force oxerted on the point i3 a nN.
Process returned 43 (8x2B8) execution tise : 28.879 s
Press any key to contirwe. v
< >
8 DAY\ Counes\CumrentCounes \GNG 11087 IR0 TN Asegnments\ A2\ Dy - Q
Please give the charge on the ring (C ~
3 gl r a0l

1 give t g
Pleasse give the distance between the ring and the point (m): 1.5
The charge on the ring is ©.8058 Coulombs.

The chorge on the point is @,08834 Coulombs,

Tha radius of the ring 1z 2.48 =,

The distance batween the center of the ring and the point is 1,50 =

The force exerted on the point 15 1,.176:083 M.

Process returned 47 (0x2F)  execution tlee 32.24) s
Prass any key ta continue.

Marking Scheme:

C Program
Symbolic Constants (EO) 1 marks
Main function
Comments (header) 1 mark
Variable Declarations 1 mark
Input from user 1 mark
Calls to force 1 mark
Display results 1 mark
Function force
Comments (header) 1 mark
Function header/prototype 2 mark
Parameters 1 mark
Variable declarations 0.5 mark
Calculation of f (0.25 for each instruction) 1 marks
Return instruction 1 mark
Output (1/2 per output) 2.5 marks

Total 15 marks



