
CFS2155 − Object-Oriented Programming − week5

Assignment and Expressions

The aim of this laboratory is to give you experience in developing (using
stepwise refinement) solutions to C/C++ programming using assignment
and expressions.

1. Develop using stepwise refinement a C++ program to calculate the
gain of an audio amplifier from a knowledge of the input and output
voltages.

The gain in decibels (dB) = 20log10(outputV
inputV )1.

Your program should:

• Following suitable prompts, read in the values of outputV and
inputV (both declared as doubles)

• Calculate the gain in dB

• Display the figure for dB gain on the screen

When testing the program, use values for outputV and inputV such
the they are simple ratios

eg. ratios of 1, 2, 3, 4, 5, 10; 0.5, 0.3333, 0.25, 0.2, 0.1

2. An a.c. circuit with series connected R (ohms), L (Henrys) and C
(Farads) components at a frequency f (Hertz) has an impedance Z
and phase angle φ given by:

Z =
√

R2 + (XL −XC)2 and φ = tan−1(XL−XC
R )

where XL = 2πfL and XC = 1
2πfC

Develop a well-structured C++ program to:

(a) include header files <iostream> and <math.h>

(b) define the constant PI as 3.14159

(c) declare R, L, C, f , XL, XC , Z and phase angle φ as double
variables

(d) prompt for the input of R (in Ω), L (in Henrys), C (in micro-
Farads = 10−6 Farads) and f (Hertz)

(e) calculate the values of XL and XC

(f) calculate the impedance Z (Ω) and phase angle φ (degrees)
1Note: log10() is the function log10() in <math.h>
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(g) output the values of Z and φ suitably formatted, including units

The mathematical function tan−1() is expressed in C++ as atan() and
returns a result in radians. To convert this to degrees, remember that
180o is equivalent to πradians

ie. phase angle = (180 / PI ) ∗ atan ( .. )

Thoroughly test the program, including test data R = 2Ω, L = 1mH and
C = 1 at frequencies of 1 kHz, 5 kHz and 10 kHz2.

Log Book

This practical requires you to record the design (using stepwise refinement)
and test results in your log book, together with a printout of the program.

2Note: answer at 1kHz is 152.873 ohms; -89.63 degrees
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