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Differentiation
Rules:

a. Derivatives of
Polynomials and
Exponential
Functions

b. The Product and
Quotient Rules
c. Derivatives of
Trigonometric
Functions

d. The Chain Rule
e. Implicit
Differentiation
f. Derivatives of
Logarithmic
Functions

g. Exponential
Approximations
and Differentials
h. Hyperbolic
Functions
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e
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1-2
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First-order
differential
equations:

a. Preliminary
theory.

b. Existences and
uniqueness for
initial — boundary
value problems.

c. Separable
variables,

d. Homogeneous
equations.

e. Exact equations.
a. Linear equations.
f. Equations of
Bernoulli.
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Linear differential
equations of higher-
order:

a. Preliminary theory
b. Existences and
uniqueness for initial —
boundary value
problems.

c. Basic concepts;

a. Linear dependence
and Linear
independence,

d. Superposition
principle for
homogeneous
equations,

e. fundamental set,

f. Superposition
principle for non-
homogeneous
equations,

g. Constructing of a
second solution from a
known solution,

h. Homogeneous
equations with constant
coefficients,

i. Method of
undetermined
coefficients,

j. Method of variation
of parameters.

k. Differential
equations with variable
coefficients,

I. Cauchy-Euler
equations.
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Limits and
Derivatives:

a. The Tangent and
Velocity Problems

b. Calculating Limits
Using the Limit Laws
c. Continuity

d. Limits at Infinity;
Horizontal Asymptotes
e. Derivatives and Rates
of Change

f. The Derivative as a
Function
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) Differentiation: Aulealdll ey alaal)
a. Maximum and i
Minimum Values
b. The Mean Value
Theorem

c. How derivatives
Affect the Shape of
a Graph

d. Intermediate
Forms and
L’Hospital Rule

BN b yalaa Par;ial _ a0 ) GlEiial) 39 12-13-

SRS Derlvat!ves: 14
a. Functions of

Several Variables
b. Limits and
Continuity
c. Partial
Derivatives
d. Tangent Planes
and Linear
Approximations
e. The Chain Rule
f. Directional
Derivatives and the
Gradient Vector
g. Maximum and
Minimum Values
h. Lagrange
Multipliers
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TEMPLATE FOR COURSE SPECIFICATION

HIGHER EDUCATION PERFORMANCE REVIEW: PROGRAMME REVIEW

COURSE SPECIFICATION

This Course Specification provides a concise summary of the main features of the
course and the learning outcomes that a typical student might reasonably be
expected to achieve and demonstrate if he/she takes full advantage of the learning
opportunities that are provided. It should be cross-referenced with the programme
specification.

1. Teaching Institution Al-Rasheed University College

2. University Department/Centre Dep_artme_nt Medical Instrumentation
Engineering

3. Course title/code Math 1/ MATH 100

4. Programme(s) to which it contributes

= Ve 6 AR Gl electronic class( google classroom) /

' Google meet

6. Semester/Year Chapt«_s:r one - chapter two
The first phase

7. Number of hours tuition (total) 90

8. Dz_;lt_e of_ production/revision of this 9/4/2022

specification

9. Aims of the Course

Understand and know the practical applications of mathematical laws and problems necessary
for the purpose of solving simple and complex electrical circuits

Understand and know the selection of appropriate mathematical equations for digital
programming
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10- Learning Outcomes, Teaching ,Learning and Assessment Method

A- Knowledge and Understanding
Al.Learn about mathematical equations and laws to solve simple and complex
electrical circuits
A2.Learn about arrays and how to use them in programming
A3.Know the rules for calculating volumes and areas
A4.Recognize the mathematical equations of differential and how to solve them

B. Subject-specific skills _ _ -
B1. Choosing the necessary mathematical equations to solve electrical circuits
B2. Numbering matrices, calculating their values, and using them in
programming

B3. Calculate volumes and areas

Teaching and Learning Methods

Academic lectures that contribute to laying a strong and solid foundation to
support student cognitive fishing

Assessment methods

Interactive assessment that takes place directly between the student and the
professor, and it is one of the feedback methods that faculty members rely on in
Periodic written tests that provide .evaluating the teaching and learning process
information on the extent to which the student follows the scientific content and
Semester .the extent of his interaction with the material given by the instructor
exams, and the middle cycle is in which the student’s interest and follow-up to
the subject during an entire semester were assessed Final exams, which are the
final episode in evaluating the student and the extent of his interaction and

interest in the scientific subject during a full academic year
C. Thinking Skills
C1.Cultivating a spirit of creativity in students and ensuring that they find
innovative solutions to various problems
C2.Develop students' ability to work collectively as effective teams that
produce distinguished results
C3.Develop a sense of responsibility among students and psychological
preparation to bear the burdens placed on them
C4. Develop the values of diligence and perseverance to complete the

work to reach satisfactory results
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video
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Learn about
differential
equations
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Review
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- COURSE MATERIALS
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Differentiation Rules:

%(c) =0 (cisaconstant)

d_(x”) =nx"" (nis areal number)
X

d d :
&(cf (X)) = c&( f(x)) (cisaconstant)

d d

- f(X)ig(x)]za[f(X)]i%[g(x)]

d

1 -9 00]= 2 lo00+ o] o)

d d -
i{f(x)}:g(X)dX[f(X)]—f(X)dX[g(X)] ? -:_C})- ,

dx| g(x) [g(x)]2
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—(SIn x) =cosx

dx

—(cosx) =—sinx
X

—(tan x) =sec? x
dx
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d

—(cscx) =—cscxcotx
X

d

—(secx)=secxtan x
>

—(cotx) = —csc? x

dx

i(sinh X) = cosh x

dx

d i

— (cosh x) =sinh x
X

i(tanh X) =sec h®x
X

i(csch X) = —csch x coth x
dx

i(sech X) = —sech xtanh x
X

a (coth x) —csch?®x
X

d g _qudu
dx dx
d 1 du
—INnu=——-
dx u dx

i(a”):a” In ad—u
dx dx
d 1 du
—log, U=—-—
dx ulna dx
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f(x):cosz;r
2x

2x((—sin2x) » 2) — [(cos2x) 2]
(2x)*

fx)=

—4xsin2x — 2cos2x
4.x2

fx) =

2(—2xsin2x — cos2x)
4x?

f(x) =

(2xsin2x — cos2x)
2x?

f(x) =

~ ‘X ”
? (

54
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-Derivatives of Polynomials and Exponential Functions
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Derivatives of Polynomials and Exponential Functions:

d , du
R e —_—
dx dx

—log, u=
dx ~°  ulnadx N3
o ©
o
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d d d
&[f(X).g(x)}:&[f(X)]g(X)+&[9(X)]f(x)
dx U dx

\ d .,  du
dx dx

fX)=(e** + 5)(In2x + 3)
f(x) = (e** *2 + 0)(In2x + 3)

1
+(ﬂ*2+0) (e?* +5)

= (2e**In2x + 6 e*¥)

2x
e 5 N '\'/
+(— 4 — 2 -G ,
( x x) :\\J L
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f(x)=cos3x.sec2x+sinx .cot3x

={-3sin3x*sec2x+2sec2x*tan2xcos3x}
2 2
+{2XC0SX *cot3x-3csc3xX*sinX }
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d

d d
alf (x)-9(x)] =&[ f (X)]g(X)+&[9(X)] f(x)

d

d
dx
[

(cosx) =-sinx

(secx) =secxtan x

dx

—(sinx) =cosx

dx

d

dx

—(cotx) =—csc’ x
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Noodless Lo say, most problems we encounter will not. be so simple. Here's a slightly more
complicatoed example: find

/ 2 cos(a?) du.

T'his is not o “simple” derivative, but a little thought reveals that it must have come from

an application of the chain rule. Multiplied on the “outside” is 22, which is tho derivative

of the “inside” function 2. Checking:

< i " 454 oI B
=g sin(xz®) — cos(a ) g ® 2x cos(x”),

/2::'(-.()5(::"")11:1' sin(a?) + .

. _— = — 5 —_ ﬂ
lt — 1 p— 1.1"2, dil: 2:1’ - dx o —2::”
. — du 1 (a3 1 .
X H—Zx_ > ;-hudu: = x“yJudu

"
== |- wudu=~ (u®® - ul®) du
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1 - 5 518 5,28 1425 3,15
S u du = —— — C == —_ C
zf(“ L N T e 5 3 T
Jus  vu3 i

5 g e
Then since w = 1 — x2:
JA—x2)5 /(1 —x2)3 "
— c
5 3

—— Y, 3 TR VX acwe F
s I ]
Con — W S ‘“AV"CJ
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= —)w&r&dqw,;%)\_g&?n i_g.__.__-
e = J.-AA’ ’}J-\ Q——JA)—G-&H w!_,b-l-—«—— Y
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EXAMPLE 8.2.3 Evaluate / sin® z cos & dz. Use the formulas sin® 2 = (1—cos(2z))/2

and cos® z = (1 + cos(2z))/2 to get:

/sin2 zcost zdr = / B c;s(Z:v) . i C;S(h) dz.

1 1 1+ cos(4x)
1 [1 — cos?(2x)]dx = Z_f{l_ [ > ]}dx
1 (1 cos(4x) 1 1 cos(4x)
)]G Jx = Z{jfdx_j 2 4

2% 8 — 8% 32

1(1 sin(4x 1 sin(4x
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Find the integral / (x* + x’3x? + 1) dx.

dx = (3x* + 1) dx,

- 1) dx

Integrate with respect 1o w.

+€ Substitute © + x for u

du
du = —
dx
so that by substitution we have
/(x3 + xPG3x% + 1) dx = /uSdu
6
u
=i €
6
_ G+
6
EXAMPLE 2 Find /VZx + 1dx.
Solution The integral does not fit the formula

/ w" du,

withu = 2x + 1 and n = 1/2, because
_ du

du = de = 2dx

is not precisely dx. The constant factor 2 is missing from the integral. However, we can
introduce this factor after the integral sign if we compensate for it by a factor of 1/2 in

front of the integral sign. So we write

/\/Zx+ 1dx=%/\/£+_1o.’_2d{
u du
=LA 45
2/14 du
— La?
=232 +C

lax+ v+ c

Integrate with respect to

Substitute 2x + | for u
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EXAMPLE 3 Find / (5 + 1)+5 a5

Solution We substitute « = 5x + 1 and du = 5 dx. Then,

/secz(S,t + 1):5dx = /scc2 u du Letu=5x+ |,du = S

1
=tanu + C —tanu = seclu

ai

=tan(5x + 1) + C. Substitute Sx + | for u.

EXAMPLE 4 Find/cos (76 + 3) db.

Solution We let « = 78 + 3 so that du = 7 d8. The constant factor 7 is missing from

the 46 term in the integral. We can compensate for it by multiplying and dividing by 7,
using the same procedure as in Example 2. Then.

/ cos (76 + 3)dO = %/ cos (76 + 3)-7 db Place factor 1 /7 in front of integral
Y | = a - 1
== cos u du Letu =78 + 3, du = 7 dé
G L5
= Fsmnu F=E Integrate
= %sin (76 + 3) + C. Substitute 78 + 3 for w.

There is another approach to this problem. With u = 76 + 3 and du = 7 df as
before. we solve for df to obtain d8 = (1/7) du. Then the integral becomes

/Cos (78 + 3)do = /cos u-%du Letu = 70 + 3.du = 7 dO, and db = (1/7) du.
L i)
= 75"1 u + C Integrate
— %sin (76 + 3) + C. Substitute 78 + 3 for u

We can verify this solution by differentiating and checking that we obtain the original
function cos (76 + 3). ]
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EXAMPLE 5 Sometimes we observe that a power of x appears in the integrand that is

one less than the power of x appearing in the argument of a function we want to integrate.
This observation immediately suggests we try a substitution for the higher power of x.
This situation occurs in the following integration.

/xze‘Bdr = / e" - x2dx

B 1 Let u = x°, du = 3x? dx,
_/e" 3du (1/3) du = x* dx

1
=~ | edu
3
_ 1
= §e“ + € Integrate with respect to u.
I s
= '3—€I 2 A ¢ Replace u by x° O
EXAMPLE 6 Evaluate / e\ 2x 4+ 1 dx.
Solution Our previous integration in Example 2 suggests the substitution « —~ 2y -+ 1

with du = 2 dx. Then,
: 1 —
V2x + ldx = 5 Vudu.

However, in this casc the integrand contains an extra factor of x multiplying the term
2x -+ 1 to obtain

VZX + 1. To adjust for this, we solve the substitution equation
v o= (e — 1)/2, and find that
1 1
Y V2x 4 1 dx = S5(u 1) -5 N du.

The integration now becomes

/.l‘\/"z.l + 1 dx = _—:— /(u DNt due = % / (s 1’2 du Substitute

_ 4L / (vll‘/) — ll'/") du Multiply torms
2 > - .
— % %ll</2 = %ll‘/‘) 4 € Integrnt
3 - (2x + 1)5/2 — 'l'-("\' + 1)*2 4 C Replasce u by 2x + 1. R
1O = U T sorl s :
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EXAMPLE 7 Sometimes we can use trigonometric identities to transform integrals
we do not know how to evaluate into ones we can evaluate using the Substitution Rule.

(a) /‘Sinzl'[il' — /1—_%O_S_§dr STy | — iu,;:n

e . .
= 2/(l cos 2x) dx
|

1 sin 2x X sin2x
==y + C==— o B £
2 2 2 2 4
> 1 + cos 2x X , sin2x : + cos 2
(b) /cos*.\'dx = /‘fdx =k + C cos’x = l—_
2 2 4 2
_ [ sinx . _ [ —du i X, == ke
(c) /tan xdu = / oSl — / 7 i = cosx, du nxd
= —In|u| + C = —In|cos x| + C
= In 1 + C = ln|scc x| +-€ Reciprocal Rule [
|cos x|
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EXAMPLE 8  An integrand may require some algebraic manipulation before the sub-
stitution method can be applied. This example gives two integrals obtained by multiplying
the integrand by an algebraic form equal to 1, leading to an appropriate substitution.

(a) a = L] Multiply by (¢*/é |
\ ) *L ’r("' —
&+ e* e?-" + 1 b

_ [ _du Lelu = &, = ¢,
9 y r 2
u- + l au = ¢ in’.‘l.

=tan"'u + C Integrate with respect to u

= tan"(e‘) +C Replace u by '

£ " + ,. SEC T U »
(b) /secxdx = /(secx)(l)dx = /scc.r-wdr SeeX Y N e oqualtol.

secXx + tanx SeC X + tanx

_/seczx-!-sccxtanx _

sec x + tan x
5 @  =lanx + SEC X,
u du = (sec® + sec x tan x)dx
=In|u| + C = In |secx + tanx| + C. o
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-The Definite Integral
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THEOREM 7—Substitution in Definite Integrals If g’ is continuous on the
interval [a, b] and f is continuous on the range of g(x) = u, then

g(b)

b
f fgx) - g'x) dx = f(u) du.

gla)

Proof Let F denote any antiderivative of f. Then,

b x=b mf';—jl'\"
./ f(g(X)) .g'(x) dx = F(g(‘)):| = F'(g{x))g'(x)
2 x 6 = f(g(x))e'(x)
= F(g(b)) — F(g(a)
u=g(b)
= F(u)]
u=gia)
- S(b)f(u) du: Fundamental O

Theorem, Part 2

To use the formula, make the same u-substitution # = g(x) and du = g'(x) dx you
would use to evaluate the corresponding indefinite integral. Then integrate the transformed
integral with respect to u from the value g(a) (the value of « at x = a) to the value g(b)
(the value of u at x = b).
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I
EXAMPLE 1 Evaluate / AV + 1dx.
5

Solution We have two choices.

Method 1: Transform the integral and evaluate the transformed integral with the trans-
formed limits given in Theorem 7.

l [ﬁ\'“.” = i; T 14‘.1.'/ = 1‘:1"‘
/ IV + 1dx Whenxr=—lu=-1V+1=0
i) Whenx=lu=(1Y+1=2
|

=/ Vi du
0

2
Evaluate the new definite integral

[23/2 = 03_:"2} —

o

[2V2] =4§/§
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Method 2: Transform the integral as an indefinite integral, integrate, change back to x,
and use the original x-limits.

/3);2 Vi + ldx = /\/t;du Letu = x* + 1,du = 3x2dx.

=zt € Integrate with respect to u.

= %(XB 12 =0 Replace u by x' +

1
2 \3/2 Use the integral just found, with
32V + 1dx = 563 + 1)32 e
./-1 3( )

limits of integration for x

—1
2 433 3/ 2 3/2
=3[ + 12 — (1) + 1)¥?]
_ 21432 2] 2 . a2
—5[2 — 0 ]—3[2\/2_]—T &5}
EXAMPLE 2 We use the method of transforming the limits of integration.
/2 0 et u = coté,du = —csc? 8 do,
(a) / cot @ csc28 db = / u - (—du) —du = csc? 8do.
/4 1 When 0 = w /4. u = cot(wr f/4) = 1
When & = 7 /2, u = cot(ar/2) = O
o
= —/ u du
1
2 |0
MY M
- %]
= §
o | > Q) o P
2 2 2
el i sin x
(b) / tan x dx =/ con o 2%
—r /4 — /4
V272 Let u = cos x, du = —sin x dx
N du Whenx = —w /4. u = V2/2
V32 u When x — 7 /4. u — V272
V272
= —In |u| ] =0 Integrate. zero width interval
V22

dada yula ddigy aa s Sl (1 bzl ) mabin



Ministry of Higher Education & Scientific Research
Al-Rasheed University College

Department of Medical Instrumentation
Engineering Technique

Al i)y lal el 50 3
Aralal) i 0 s
dgahal) § 3gaY) LS aud

3.3..354 90 :(me N - uﬁj\i\ b palaall — PR (b { 3aa gl
s A8V B palaad) il
ot 138 el (68 o Audal) Algs B g
AD giaall XIS
(il shiaall 7 b g paa
: &3\2\ 3 _palaal) Lile gua ga
-Definition of matrices.

- Equal Matrices
- Addition and Subtraction Matrices
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Ay i) Jilua gl Ay i) Adaditl) g cudla) a
Coula e o s palaa o
pae e e Adilie o
Sosm @ Qlsasdis o !
S5 5l e

dada yula ddigy aa s Sl (1 bzl ) mabin



Ministry of Higher Education & Scientific Research
Al-Rasheed University College

Department of Medical Instrumentation
Engineering Technique

alal) Eiadl g Madl addail) 3 ) 5 g
daalall w44
Lahal) 3 3¢ Cilill acd

dgalal) 5alal)

= A matrix is a rectangular arrangement of numbers in rows
(uskw) and columns (82=1) . Rows run horizontally and
columns run vertically.

®* The dimensions of a matrix are stated “m X n” where ‘m’
is the number of rows and ‘n’ is the number of columns.

vial lces

Columns, Rows, Entries

Columns

YALY
20 9 45 o
N2 1 ‘8f~

— ——

Rows

2 by 3 matrix
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Row Matrix only 1 row —2 4}
Column Matrix only 1 column [ ]
. same # of rows -3
Sguare maltrix A EohnaE ]
. all entries are 0 o 0
Zero Malrix e O O O '

Equal Matrices (<@ swadl s guud)

Two matrices are considered equal if :

a. They have the same number of rows and columns (the same dimensions)

b. All their corresponding elements are exactly the same.

- (31)-m=(32)
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Addition and Subtraction Matrices:

= You can add or subtract matrices if they have the same
dimensions (same number of rows and columns).

n1=n2 and m1=m2
= Then, you add (or subtract) the corresponding numbers
(numbers in the same positions).

o Examples:
- 3 1
—4|l4+ 1o »Possible
L ¥ L
[ 2 5] = [3] »Not Possible
—4 7 -
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Example:

5 6 0| |0 —4 8 5 -10
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- Scalar Multiplication.
- Matrix Multiplication.
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Scalar Multiplication:

oScalar — a regular number

>Scalar multiplication — multiplying a
matrix by a scalar
- Just multiply each entry by the scalar!

Example:
—2 0
3 ]
- —7
Example:
2 -4
415 0 |=
1 -3
8 -16
{20 0
4 -12
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YOUR TURN!

o Perform the indicated operation(s).

4 —7 3 6
—113 3 |+]9 S8

2 —3 I

o Perform the indicated operation(s), if

possible.
1 2] [-4 5
—2[0 3|+]|6 —8]
—4 5 -2 6

Matrix Multiplication:

= Matrix Multiplication is NOT Commutative! Order matters!

(a5 sl il ghaaal) o o)
* You can multiply matrices only if the number of columns in the
first matrix equals the number of rows in the second matrix.

(Lsbmdi= BaacY) 1 Ja il
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f'z\z'

2 56 e 1 -2 O
o 7| L3 4 -5 2 rows
Example:

= Take the numbers in the first row of matrix #1. Multiply each number by its
corresponding number in the first column of matrix #2. Total these products.

2 -2 O The result, 11, goes in row 1, column 1 of
the answer. Repeat with row 1, column 2;
-5 6 | 4 5 row 1 column 3; row 2, column 1; ...

(2*1)+(3*3)=11

= Notice the dimensions of the matrices and their product.
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2 3 11 8 -15]
. . 1 -2 0 L w30
B "3 o4 s | T
9 7] -12 —46 35 |
3x2 2X3 3x3

Transpose of A Matrix:

Ifthe rows and columns of a matrix are interchanged, then the new matrix so formed

is called the transpose of the original matrix. If A is the original matrix, its transpose is
denoted by AT, For example:

46
fA=]7 9 ,manT=[4 72
6 9 Sl
2 Sk
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.Cramers rule -
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-Matrices and determinants.
- Cramers rule.

daalatl) Jila gl g Adadit) g Ly
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4 . Matrices and Determinants

To use Cramer's Rule, some clementary knowledge of matrix algebra s required. An array of
pumbers, such as

is called @ marrix. This is a “2 by 2" matrix, However, @ matrix can be of any size, defined by m rows and
n columns (thus an “m by n"™ matrix). A “square matrix,” has the same number of rows as columns, To
use Cramer's rule, the matrix must be square,

A determinant is number, cakulated in the following way for a “2 by 2" matrix:

I = oA Ayt My Ay

For eunq\k. H'Iﬂg By~ 6, L I s, L I .‘. By ™ 4

| A= “ 6(4)-3(5)=9

For “m by n™ matrices of orders larger than 2 by 2, there is a general procedure that can be used to
find the determanant. This procedure is best explamed as an example,  Consider the determmant for a 3
by 3 matnix

9y Ay an
Il\l = luy axn

dyy Ay awn
S0 A an an an an o e av
Ay A An an ax an ax A axn
an an au an av an Ay a4y an
Figure | Figure 2 Figure 3
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Example, find the determinant |A|

O o
NN
P

| 4 2 4 -
Al =8 « 6 ' |
ol e 96

[Al= S[1(3)-6(4)]-6[2(3)-9(3)]+ 7(2(6)-9(1)]

Al =96

S . Description of Cramer’s Rule

Cramer's rule is a method of solving a system of lincar equations through the use of determinants,
Cramer's rule is given by the equation

x= |Al
Al

where x, is the i ® endogenous variable in a system of equations, |A] is the determinant of the original A
matnx as dscussed m the previous section, and | A | is the determinant a special matrix formed as part
of Cramer’s rule.

To use Cramer's rule, two (or more) linear equations are arranged in the matrix form
Ax=d Foratwoequation model:

FHETE]
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We have now determined:
Al =16
Al =208
Al =128
Using:
X = |A.|
IAI
We gel,
Ay 20K

Xy - Al = 16 “ 13 (Solution)

| A 128
Xy = A = |6 =§ (Solution)

Example: Using Cramer's Rule to solve for the unknowns in three linear equations:

St « 2+ I = 16
2% * Ixy e Sxy =2
Axg = Sap 4 60 =7

Then,
523 | 16
456 x: _7
§23
The primary determinant |Al= [ 2 3 8] = S(18+25) + 20124 20) + 3(-10 - 12) = - 37
456
The three special determinants are:
16 -2 3
(A= |2 3 5|= 160182542012+ 35) 4 3(-10-21) =111
756
516 3
[Azl= |2 2 -5]= 5012 +35)- 16012+ 20) + 3(14 - 8) = 259
4 7 6
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Applying Cramer™s Rule in 2 212 example
Using Cramer’s rule to solve for the unknowns in the following linear equations:
200 % 6xp w22

X+ Sxp e 53

Then,
A X ® 9
b X| a2
.l - x 1
260
The primary determinant |A| - w 2(S)et)6 =00
« 5

We need 1o construct X, -J.A.ll_ fori=l and fori=2.
[A

The first special determinant Ay s found by replacing the first column of the primary matrix with
the constant *d” column. The new special matrix Ar now appears as:

2.6
A=
518
and solved os a regular matrix determinant,

[ A ] = 22(¢5) - 3 (6) = -20%

Likewise, the same procedure is done to find the second special determinant A,

[Az] =253 - €=1)(22) = 128
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1¢

[Ay]= w214 1004 2014 -8) 4 16(=10+ 12) = <185

- 1 "
LV T

Applying Cramer’s Rule:

dad -1
= A “« 37 =]

1Al 2%
A .

Xy = 37 = 7
.lA!l IS
Xy = A - -37 - S
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4383 9() 1 ) - Aagl 1) B pucalaal) — AENEY Bas gl
+ Aag) ) B yalacall cilaai
ot 138 el (68 o Audal) Algs B adg

kb shaall ale Atiaf Ja-
;mm\sﬂu\&by&}a
-Example of Matrices

deaalatl) Jila gl g Adadit) g Ly

AT AT A i) Adadisl) g caudla) a
Couls e o s palae o
vae e e e
Sogu @ Qlsasdise o
Sy 3,5 e
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EXAMPLE 1: Let; 4 = [

Al i)y lal el 50 3
Aralal) a3 ) A48
dgahal) § 3gaY) LS aud

dgalad) Sl

a1z

azz] and B = [g -91]

A=Bifandonly if; a;1 =4, a;2=0,a21=3 and ax =-1

EXAMPLE 2:

2 3 a 2 3

“A=[b 6 1

|+

-3 6 Sl’] and C=[

z2 39
-3 6 1

ooo]'

then A=Bifandonlyifa =9and b= —3,but A # Cand B # C.

EXAMPLE 3:
4 7 6] 8
If A= andb = [5|, find A.b ?
2 3 1 5
A=t 79 s _[4x8+7
’ 2 3 142x3.9 2xX8+3
3x1
EXAMPLE 4 :
1 5
If A= [a;]= [2 7| and B = [bj]= [g g
3 4
15
- 8 4 3 1] _
A.B ’z 7] E it 6]2“_
3 43)(2

121
40 J2x1

32+35+54
16+15+9

csrixsl =

=

3 1
5 6], find A.B ?

[8+10 4+25 3+40 1+30
16+14 8+35 6+56 2+42

L24+8 12+20 9+32 3+24]3x4
(18 29 43 31

30 43 62 44‘
32 32 41 27)a,

dada e o9y aa: dlae)
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EXAMPLE 5 :
< o % 7 10
If A= [aj)= and B=[bJ=[8 11|, find A.Band B.A?
4 5 6l
9 12
Np—
AB= ] Il 11l =[7*+16+27 10+22+36] [
8 5 6k 28+40+54 40+55+72] = 1122 1672x2
0 12}
7 10 R 74+40 14+50 21+ 60
BA=|8 11 .[4 s g =[8+44 16+55 24+66
9 12lsy, 23 |94+48 18460 27+72
47 64 81
=|52 71 90
57 78 9954
EXAMPLE 7 :

: _[4 2 6 o r
Given that A [1 8 7], determine AT and A.AT?
4 1
AT=12 8
6 7

aar=[t 26 [5 3 _[16+4+36 4+16+42) 16 62
18 Tha'lg of Tlar16+42 14644490 " lez 114l
X
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438390 ;03 - AV B _pualaal) — day) ) Baa gl
s A9V B palaall Gl
ot 138 el (68 o Audal) Algs B adg
Adal Al sl

: UJJ\J\ 3 _palaall Lile gua ga
-Limits.

deaalatl) Jila gl g Adadit) g Ly

AT AT A i) Adadisl) g caudla) a
Couls e o s palaa @
vae e e e
Sogu @ Qlsasdise o
Sy 3,5 e
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dgalal) 5alal)

(Pl (pl Al jaata aa oV allall & paate a0 Y =40 S e ) 3 gaa Badata Al Agle Al 1

fx) =x*+3x+1
f)=2t*+t+1

f() =2x% +1
f(x) =1

alial) (s geil) a3 gasd) Baatie Al lad) Ja*

2

limx_>2 xz = (2) =14

limx*+x= (3)%+ 3=12

x—3

liml1=1

x—2

dada yula ddigy aa s Sl (1 bzl ) mabin



Ministry of Higher Education & Scientific Research
Al-Rasheed University College

Department of Medical Instrumentation
Engineering Technique

Al i)y lal el 50 3
Aralal) i 0 s
dgahal) § 3gaY) LS aud

g S Alla) dglall ala) 2
(1ohia s sbu ¥ aliall ) Ale Unal jedas (g gail) wic: ) Alal

Cx2+x—-6 (2)2+(2)-6
lim =
x>z X+ 2 (2)+2

(1o (s sbows alial) ) Al Lial ,gdii Y iy gail) is 400N AN

(oA 9 lallall da g ) & e Jale Guau ) (msa G (B8 9 Gt e O GAD 9 A2l dasell) g Judal

x> +x—6 2 — —1_ I
lim — (2) +(1) 6= 0 — I e L

x—2 x—2 (2)_2

cAdiaa Adadil A)a A8TA Ay Aal) aladii

2 2
Ex: Let f(x) =x +5x. Findf" (a) f(x) =x +5x

fa)=a
ff(f‘l)ZIimf(aJrh)_f(ﬂ):limM (@) =a +5a

fim =— lim==—==" f(a+h) = (a+h) +5(a+h)
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[(a + h)* +5(a + h)] — (a% + 5a)
h—0 h

[ (az +2ah+h2)+5a+5h] —a?-5a
h

:limh_}{}

2ah+h?+5h
h

limh—>0

=hlign(2a+h+5)=2a+0+5=2a+5
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3383 90 10 W) - die ALall 5 ualaall — Aag) 1) Bas gl
s s YRPkA] 5 _palaall odlaai
ot 138 el (68 o Audal) Algs B adg
%w\ uaibad &Ju-
. s &&\S}bl&d\&l&\yb}a
- proprties of limits.

deaalatl) Jila gl g Adadit) g Ly

AT AT A i) Adadisl) g caudla) a
Couls e o s palaa @
vae e e e
Sogu @ Qlsasdise o
Sy 3,5 e
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