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Foundation Mathematics for Engineers and Scientists with Worked Examples, le Copyright ©2024 by Routledge

Shefiu Zakariyah, PhD, CEng, SMIEEE, MIET, AMIMA For more resources, kindly visit: www.dszak.com


http://www.dszak.com/

Table 2-1: Characteristics of sec function explained

SeéCXx

As sec x is areciprocal of cos x, it implies that it is undefined when cos x = 0. Hence sec x has vertical asymptotes at these points,

. 1 - Bnf €
l.e., X = ET[ + nmwherenis any positive integer.

As angle x approaches %n from the left, cos x is positive but approaches zero whilst sec x is positive but approaches infinity (or the

vertical asymptote). On the other hand, if angle x approaches %n from the right, cos x is negative but approaches zero whilst sec x
is also negative but approaches negative infinity.

sec x is maximum when cos x is minimum and vice versa.
The maximum and minimum value for secx are —1 and 1 respectively. An exact reciprocal of cos x.

Like cos x, sec x has a periodicity of 2w and y —axis as its line of symmetry.
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Table 2-2: Characteristics of cosec function explained

cosecx

As cosec x is a reciprocal of sinx, it implies that it is undefined when sinx = 0. Hence cosec x has vertical asymptotes at these
points, i.e., X = +nm where n is any positive integer.

cosec x is maximum when sin x is minimum and vice versa.
The maximum and minimum value for cosec x are —1 and 1 respectively. An exact reciprocal of sin x.

cosec x has a periodicity of 2m just like sin x.

Since sinx = cos (x—%n), it follows that cosec x = sec (x—%n). This means that the graph of cosecx can be produced by

translating secx-min the positive direction of x —axis.
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Table 2-3: Characteristics of cot function explained

cotx

As cot x is areciprocal of tan x, it means that it is undefined when tan x = 0, which is the same as when sin x = 0. Hence cot x has
vertical asymptotes at these points, i.e., at x = +nmw where n is any positive integer.

cot x = 0 when tan x is undefined, which implies that it crosses the x-axis at these points, i.e., x = En + nmt where n is any positive
integer. The reverse is the case, i.e. cot x is undefined, tan x crosses the x-axis

When tan x is positive and small, cot x will positive but large and vice versa. The same trend is observed for the negative y —axis
region.

cot x has a periodicity of it just like tan x.
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Table 2-4: Arcsin function in the interval —1 < 6 < 1 and sine function in the interval 0 < 6 < 360°// /
compared

sinx sin 1x

The domain is limited to — > < x < 7. The domainis -1 <x < 1.
Therangeis —1 < sinx < 1. The range is —g <sinlx< g
The graph passes through the origin (0,0) only for the range The graph passes through the origin (0, 0).

3m ., .
taken. If we take other ranges, e.g., gS b S%, it will not go

Th dinates of the endpoint —1,—-Z) and (1,2). Thi
through the origin but will cross the x-axis. © coordinates ot the endpoints are ( 2) an ( 2) 9

will remain unchanged even if there is a transformation in sinx
The maximum and minimum points remain as 1 and -1 as the domain must be limitedto —1 <x < 1.

respectively. This is irrespective of the portion taken as interval,
which fulfil the condition of one-to-one function.
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Table 2-5: Arccos function in the interval —1 < 6 < 1 and cosine function in the interval 0 < 8 < 3609/ /

compared

Ccos x

o |

cos X

The domainislimitedto 0 < x < .
Therangeis —1 < cosx < 1.

The graph passes through the x-axis at

(EO) and y-axis at (0,1). If we take other

ranges, e.g., mw<x<2m, it will have
different intercepts.

The maximum and minimum points remain
as 1 and —1 respectively. This is irrespective
of the portion taken as interval, which fulfil
the condition of one-to-one function.

Thedomainis—1 <x < 1.
Therangeis 0 < cos™1x < m.

The graph passes through the x-axis at (1, 0)
o w
and y-axis at (O’E)'

The coordinates of the endpoints are
(—=1,—m) and (1,m). This will remain
unchanged even if there is a transformation
in cos x as the domain must be limited to
—1<x<1.
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tanx

Table 2-6: Arctan function in the interval —1 < 8 < 1 and tangent function in the interval 0 < 0 < 360° /
compared

1

tan " x

The domain is limited to —g <x< g

The range is —oo < tanx < . Note that the
range does not include the +oo as tanx is
undefined at +m. We have vertical asymptotes at

T 3
xX=7 andy = >
The graph passes through the origin (0,0) only
for the range taken. If we take other ranges, e.g.,

§< x < 3?”, it will not go through the origin but

will cross the x-axis.

iIs —oo <x<oo. Note that the
domain does not include the +o as tanx is

The domain

undefined at £m. We have vertical asymptotes at
(3

w
y=-—3 andy = >
. 3 -1 3 . .
The range is —E<tan x<5. This is the
interval of the answer you will get when you
compute arctan function on a calculator for

example

The graph passes through the origin (0, 0).
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Thank Yow
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