
Mathematics-1-

By
Prof. dr salah Raza saeed

For Engineering



November 16, 2023 https://scholar.google.com/citations?user=gBsVwVYAAAAJ&hl=
en 2

Prof. dr. Salah Raza Saeed



November 16, 2023 https://scholar.google.com/citations?user=gBsVwVYAAAAJ&hl=
en 3

Transcendental Functions
1. Inverse Functions
2. Exponential Fun
3. Index Laws
4.  Logarithm Rules
5. Trigonometric Functions
6. Trigonometric Identities
7.  Hyperbolic Functions 
8. Example Questions

Contents



November 16, 2023 https://scholar.google.com/citations?user=gBsVwVYAAAAJ&hl=
en 4

OVERVIEW 
Functions can be classified into two broad complementary groups called
algebraic functions and
  transcendental functions 
In this chapter we investigate the calculus of important transcendental functions, 
including :
 the logarithmic,
 exponential, 
 inverse trigonometric, and
  hyperbolic functions. 
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One-to-One Functions
A function is a rule that assigns a value from its range to each element in its domain.

EXAMPLE 1

the domain are assigned to the same value in the range



The graph of a one-to-one function y = f(x) can intersect a given horizontal line at 
most once. If the function intersects the line more than once, it assumes the same y-
value for at least two different x-values and is therefore not one-to-one
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Inverse Functions

An inverse function or an anti function is defined as a function, which can reverse into another 
function. In simple words, if any function “f” takes x to y then, the inverse of “f” will take y to x. If 
the function is denoted by ‘f’ or ‘F’, then the inverse function is denoted by  f-1 or F-1. 
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Only a one-to-one function can have an inverse
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Exponential functions increase or decrease very rapidly with changes in the independent variable. They describe growth or 
decay in many natural and industrial situations. The variety of models based on these functions partly accounts for their 
importance. 

Exponential function

Exponential Change
In modeling many real-world situations, a quantity y increases or decreases at a rate proportional to its size at a given time 
I. Examples of such quantities include the amount of a decaying radioactive material, the size of a population, and the 
temperature difference between a hot object and its surrounding medium. Such quantities are said to undergo exponential 
change.
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Prod u ct  Ru le
•ln (x)(y) = ln (x) + ln (y)
•The  na tura l log of the  m ultip lica tion  of x and  y is the  sum  of the  ln  of x 
and  ln  of y.
•Exam ple : ln (8)(6) = ln (8) + ln (6)
Qu o t ie n t  Ru le
•ln (x/ y) = ln (x) - ln (y)
•The  na tura l log of the  d ivision  of x and  y is the  d iffe rence  of the  ln  of x 
and  ln  of y.
•Exam ple : ln (7/4) = ln (7) - ln (4)
Re cip roca l Ru le
•ln (1/ x) = −ln (x)
•The  na tura l log of the  reciproca l of x is the  opposite  of the  ln  of x.
•Exam ple : ln (⅓)= -ln (3)
Pow e r  Ru le
•ln (xy) = y * ln (x)
•The  na tura l log of x ra ised  to  the  power of y is y tim es the  ln  of x.
•Exam ple : ln (52) = 2 * ln (5)

Th e  n a t u ra l log, o r  ln , is  t h e  in ve r se  o f e . The  le tte r ‘e' represen ts a  
m athem atica l constan t a lso  known as the  na tura l exponent. Like  π , e is a  
m athem atica l constan t and  has a  se t va lue . The  va lue  of e is equa l to  
approxim ate ly 2.71828.



November 16, 2023 https://scholar.google.com/citations?user=gBsVwVYAAAAJ&hl=
en 15

3.4 TRIGONOMETRIC FUNCTIONS



November 16, 2023 https://scholar.google.com/citations?user=gBsVwVYAAAAJ&hl=
en 16



November 16, 2023 https://scholar.google.com/citations?user=gBsVwVYAAAAJ&hl=
en 17



November 16, 2023 https://scholar.google.com/citations?user=gBsVwVYAAAAJ&hl=
en 18

EXAMPLES
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Trigonometric Identities
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Inverse Trigonometric Functions
Defining the Inverses
The six basic trigonometric functions are not one-To-one (their values repeat periodically). However, we can 
restrict their domains to intervals on which they are one-To-one
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Caution The - 1 in the expressions 
for the inverse means ''inverse.'' It 
does not mean reciprocal. For 
example, the reciprocal of sin x is 
(sinx)-I = l/sinx = cscx.
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Definitions and Identities

1. 

2. 
3. 4. 
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GRAPH OF THE HYPORBELIC 
FUNCTION
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