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Abstract. Based on Biot’s coupled theory of poroelasticity, the uniform loading induced settlement
is investigated by applying asymptotic expansion approach. Using three small asymptotic expansion
parameters, the variables of settlement and excess pore fluid pressure are expressed in this study.
Substituting these variables into the non-dimensional mathematical model, the coupled settlement
model of the porous medium can be simplified into the uncoupled ones. The results are verified by
the closed-form solutions to show the value of applying asymptotic expansion.

Introduction

Ground surface loading induced settlement is an important engineering point of issue. Many studies
were focused on mechanical and hydraulic interactions due to coupled consolidation. Hydraulic
seepage disturbance usually leads to a volumetric change of fluid and solid skeleton. The volumetric
change of the porous stratum can increase excess pore fluid pressure and lead to a decrease in effective
stress. The loss of shear resistance of solid skeleton may result in a hydraulic failure of the porous
stratum. The simulation and its validation of this study is a major concern for the safety improvement
of the engineering construction.

In the study of Yang and Tian [1], the hyperbolic functions for the asymptotic expansions of gamma
function are given. Huang, Cao and Wang [2] aim to develop a simple and unified technique in finding
asymptotic expansion of orthogonal polynomials from their difference equations. Barrera and
Volkmer [3] give asymptotic expansion study of the strongly damped wave equation. A novel three-
scale asymptotic expansion used to evaluate viscoelastic analysis of composites with multiple
configuration is systematically studied by Yang, Sun, Cui and Ge [4]. Kang [5] introduces and
analyzes quadrature rules and asymptotic expansions of a few highly oscillatory infinite integrals.
Hoang and Martinez [6] study the long-time behavior of spatially periodic solutions of the Navier—
Stokes equations in the three-dimensional space. Yang [7] investigates asymptotic expansions for the
Laplace transforms. An effective second-order reduced asymptotic expansion approach is proposed by
Yang et al. [8] to analyze the thermo-mechanical coupling problems of nonlinear periodic
heterogeneous materials.

The current study is concentrated on the analytical solutions of an isotropic pervious stratum
subjected to uniform ground surface loading. The porous stratum is modelled as a linearly elastic
medium with isotropic mechanical and hydraulic fluid flow properties. The analytical solutions of
excess pore fluid pressure and displacements of the stratum due to uniform loading are obtained by
using Laplace integral transforms. The results can provide better understanding of the uniform surface
loading induced coupled responses of the pervious stratum.

Copyright © 2019, the Authors. Published by Atlantis Press.
This is an open access article under the CC BY-NC licegjseq(http://creativecommons.org/licenses/by-nc/4.0/). 217
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Mathematical Model
Basic Equations

Figure 1 illustrates a uniform surface loading on the pervious isotropic stratum. The stratum is modeled
as a homogeneous elastic porous medium, and the constitutive law can thus be expressed by

Uniform Ground Surface Loading p,

__gnllllllllJJJJJJJllllllllllllllJI

Pervious Ground Surface -

[sotropic Saturated 1*
Porous Stratum
St gt Impermeable Boundary — J

Figure 1. Consolidation due to uniform ground surface loading

N « 26v . N -
TiJZZGgij+1—2V85ij_ap G 1,1=12,3, (1)
. < p
0 =ag +—, (2)
Q
inwhich 7, &, 6, ¢ and p" are the total stress components, strain components, fluid content per

unit volume of porous medium, volumetric strain and excess pore fluid pressure of the stratum,
respectively. The symbols G and v are material constants of shear modulus and Poisson’s ratio of the
isotropic  stratum. The coupled material constants « and Q are defined by
a=3(v,-v)/[B(1-2v)(1+v,)] and Q=2GB*(1+v,)’/[9(v, -v)(1-2v,)] , in which B and v, are
Skempton pore water pressure coefficient and undrained Poisson’s ratio defined by Rice and Cleary
[9]. The strain components ¢; are related to displacement components u, of the stratum as below:

2| oX;

J 1

. 1feu oup) ..
gijz—{ +6XJ] i,j=123. (3)

*

In general, the total stresses z; must satisfy the equilibrium equations of Newton’s second law with
the body forces b;":

T;’j+bi*:0, i,j=123. (4)

The equilibrium equations can be expressed in terms of displacements and excess pore fluid pressure
as follows:

G ag* _aap* :01 izly 21 31 (5)
1-2v 0x OX;

GVZu +

in which v? is the Laplacian operator. Let v denotes the volumetric fluid flow through a unit area in
a unit time. The hydraulic seepage flow should obey Darcy’s law (6) and continuity equation (7) as

shown below:
Vo K® 103 (6)

7W aXi
00 __ o _ov, o 0
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in which the symbols k and y, are permeability and unit weight of pore water of the porous medium.

The governing equation for fluid flow can be derived by using Darcy’s law (6) and continuity equation
(7) as below:

vap*zaag +iap (8)

Yw ot Qoat

* *

The governing equations (5) and (8) can be simplified as following if one-dimensional
consolidation is considered:

2 * .
107, op _0, (9)

o - =
a ox, 0%,

) - \
Kop _ 0% 1 (10)
Y OX oxot Q ot

in which the final compressibility a is defined as a=(1-2v)/[2G (1-v)].

Boundary Conditions and Initial Conditions

As shown in Figure 1, the study can be treated as one-dimensional consolidation model for the uniform
ground surface loading. The soil layer of ground surface boundary x; =0 is treated as pervious for all
times, while the lower boundary at x; =H" is assumed as impervious with a rigid rock shown below,
ie.

. ouy (0t

p (07t ):0! %:_apO) (11)
op(H 1 o

%o G (H)=0. (12

The initial conditions can be treated as [10]:

p(6.07)="p,, (13)

au, (x;,0°
where a, is the instantaneous compressibility, and a, =a/(1+a2aQ). If the compressibility of solid
skeleton and pore water can be neglected, then =1, Q >« and g =0 [10].
Asymptotic Expansion

Using three small asymptotic expansion parameters (e=o,/G, ¢=0,/Q and s=ay,H"/G), the space
variable x;, time variable t*, vertical displacement u; and excess pore fluid pressure p° can be
expressed as

Xg t* U, p
Z:—,t:—1W:—, = —, 15
H t, T (15)

The parameters H”, o,, u, and t, are layered stratum thickness, critical excess pore fluid pressure,
characteristic displacement and characteristic time as the non-dimensional parameters, respectively.
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The one-dimensional consolidation settlement and excess pore fluid pressure can be expressed as
below based on the asymptotic expansion theory:

w= W + e + 2w 4+ 2w (16)
p=cp® +etp? +£2p? 4 £2p 4 (17)
where w and p are the dimensionless vertical displacement and excess pore fluid pressure,

respectively. The symbols w and p'” are the nth-order dimensionless vertical displacement and
excess pore fluid pressure with respect to the asymptotic expansion parameter &'.

Using Asymptotic Expansion Parameter ¢=¢,/G

Therefore, the characteristic parameters should be defined as u,=ac,H" , t,=y,H?/ko, and
o, =107°G [11]. Then the governing equations of (9) and (10) can be transformed to:

ow  p

X 4L o, 18
Forda aaz (18)
2 2

OP_ ag. IW_ G0 0P_4 (19)

a2 aet Qo
Besides, the transformed boundary conditions and initial conditions can be expressed as:

aw(0,t)  p, op(Lt)

=V, ———=——", —:01 WL)=VU, 20
p(0,t)=0 ~ gl w(Lt)=0 (20)
ow(z,07
)_28-8 P ( : ):_aipo
p(2.07)= aa o, & ac, 1)

Based on equations (16) and (17), the transformed governing equations, boundary conditions and
initial conditions are derived as following.

e Transformed governing equations of order &°

aZW(O) ap(o)

_ -0 22

2 ' (22)
o2 p(o) oy ap(o) B 23
o a " (23)

e Transformed boundary conditions and initial conditions of order &°

2% (01) _ p, (L)

@t)=0, — L= = J 0, w)(1t)=0 24
p ( 1 ) i) az GO ) 62 ) (i ) ) ( )
_a ow'® (z,0" _
p(o)(z,0+):a a,&’ ( ):_a,po . (25)
aa o, 0z ao,
e Transformed governing equations of order &'
22w ap(l)
- =0, 26
22 a (26)
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o° p(l) _&ap(l) @ 8ZW(OJ (27)
oz Q ot 2y oot

e Transformed boundary conditions and initial conditions of order &*

W W
p”(0,t)=0, awago,t)zo’ o aEl’t)zo, w (1,t) =0, (28)

ow? (z,O*)
oz

p¥(z,07)=0, =0. (29)

The transformed mathematical model is uncoupled as shown in the governing equations (22), (23),
(26) and (27).

Using Asymptotic Expansion Parameter ¢=o,/Q

The transformed mathematical model can be expressed in the same form with chosen asymptotic
parameter ¢=o,/G . Besides, the characteristic parameters can also be defined as u,=ac,H",

t, = 7,H? /ko, and o, =10"°G [11]. Then the transformed governing equations are derived in (30)-(33)

while the transformed boundary conditions and initial conditions are found in the same form as (24)-
(25) and (28)-(29).
e Transformed governing equations of order &°

aZW(O) ap(o)

—at =0, 30
oz° e (30)
ow®
———a’ac,——=0. 31
¢ 0 (31)

e Transformed governing equations of order &'

aZW(l) ap(l)

- =0, 32
a2 Ca (32)
30, (1) 2., /(1) (0)
W grag, SN, (33)
oz° ozot ot

Again, the transformed mathematical model is uncoupled as expressed in the transformed governing
equations (30)-(33).

Using Asymptotic Expansion Parameter s=ay H" /G

Based on the asymptotic expansion parameter s=ay,H" /G, and the defined characteristic parameters
u,=H", t,=H"/k , the governing equations (9)-(10) can be transformed to:

2
IW_ a6 P -0, (34)
oz oz

2 * 2 *
Gp_ayWH 6W_;/WH 6_p:0' (35)

o7* G at Q ot

The corresponding boundary conditions and initial conditions can be transformed as below:

ow(0,t) ap(Lt)

0,t)=0, =— ,
p(0.t) apy, ——

—0, w(L,t)=0, (36)
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a-a P 8W(Z,0+)
aa G oz

p(z,O*): =-a,p,- (37)

The corresponding transformed governing equations, boundary conditions and initial conditions
are derived as below.

e Transformed governing equations of order &°

2,,(0) (0)

W @ o, (38)
0z oz

2,(0) * an(0)
aapz _yw(l; agt _o. (39)
Z

e Transformed boundary conditions and initial conditions of order &°

(0) (0

p(O) (O,t) :01 8W—(O,t) = —apo 1 6p (1,t) = 0 ’ \N(O) (l,t) :0 ’ (40)
oz oz

a-a py ow® (z,07)

——a,p, - 41
ca G oz % Po (4)

p¥(2,07)=

e Transformed governing equations of order &'

2,0(1) @

0 W2 —-aaG ap =0, (42)
oz oz
2.1 « A (1) * ~2,,(0)

o'p” yH op _ ay,H 0w _ (43)
8z* Q ot G ozot

e Transformed boundary conditions and initial conditions of order &'

) ®
P(l)(O,t):O, ow (O,t) -0, ap (1,t) =0, W(l) (1,t)=0’ (44)
oz oz

ow? (z,O*)

p =0. (45)

p¥(2,07)=0,

The mathematical model is decoupled as shown in the transformed governing equations (38), (39),
(42) and (43).

Analytical Solutions

The closed-form solutions of the uniform loading induced consolidation settlement was derived by
Biot [10] and can be expressed in the non-dimensional form:

W:MX - —ex —M Q 2

ar’o, ;(ZH—I)Z {1 p[ 4(1+a2aQ)(60] tﬂ’ (46)
_4@-a)p 1 (2n-1)°72° (QY |. (2n-1)zz

" ngn—lex{u(lmzacg)[?oj t}'”T' (47)
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The analytical solutions of transformed mathematical model of order &' can be derived as
w=w” +ew® and p=p®+ep? by using Laplace transform technique. After a proper manipulation,
the analytical solutions are derived as equations in (48)-(53).

Using Asymptotic Expansion Parameter ¢=o,/G

» 2 2 —1)% 72 -
w;&{l—z—z a—zai [ 8 +gﬂ a QC{[} « exp[_wCJ}cosw}, (48)

% o 7| (2n-1) oy
2 2
a-a P, 4 (2n-1)7z*aQ (2n-1) 7 _(2n-1)7zz
=273 By ¢ AT T fsin DT 49
P za 0'0;{05(%—1)4_8 2no, Gt xep 4 Gt 3In 2 (49)
282 (1-2v)(1+v2)
where ¢, =2 - (-2)(v) o and =222
oo 9w, -v)(1-2v,) o 1-2v

Using Asymptotic Expansion Parameter ¢=o,/Q

 EXp [_w%t]sin w

W;&{l—nz—a;a‘ 8(-)
O-O n=1 r-a (Zn—l

)2

n-1 2~ (2n—1)3
w}[_zw[_H]_HHM 50
pe ol ARV SO ] (1 00

_(2n-1)z(z-1)
) smfﬂ, (51)

where the symbol ¢, =1/aac, .

Using Asymptotic Expansion Parameter é=ay,H /G

2 4 2n-1)’ z° 2n-1)7z
mapd1oz-2(a-a) 3|t eatQet |y o] (N o (2012
W apo{ z-2(a al);[ﬂ2a(2n_1)2 +ea’Qc, } x exp{ n cat]cos 5 : (52)
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I

n=1

in which ¢, =Q/y,H".

Numerical Results

Cap 2n-1)° 72
(a ;.)poz ”aaén_l)+g(2n—l)7mQ03t} XeXF{_( - 4) i Cst}in

(2n—l)7rz

(53)

The model input parameters (Charcoal granite, Tennessee marble and Ruhr sandstone) are given in
Table I, following Detournay and Cheng [12]. The normalized settlement w'® and normalized excess
pore fluid pressure p© are defined as the zeroth order solutions, respectively. The approximate
solution of normalized settlement is written as w=w® +sw®” , while the approximate solution of
normalized excess pore fluid pressure is determined by p= p© +£p”. The theoretical solutions of the

uniform loading induced normalized consolidation settlement w and normalized excess pore fluid
pressure p were derived by Biot [10] as expressed in (46) and (47), respectively. The zeroth order
solutions, approximate solutions, theoretical solutions of normalized settlement and excess pore

pressure dissipation are employed to numerically display in Figures Il to VII.

Table 1. Model parameters [12]

Parameters
Skempton
. , . Undrained Pore Fluid
Category Poisson’s Ratio Poisson’s Ratio Pressure
! Vy Coefficient
B

Case 1: Charcoal Granite 0.27 0.30 0.55
Case 2: Tennessee Marble 0.25 0.27 0.51
Case 3: Ruhr Sandstone 0.12 0.31 0.88

Normalized Settlement, w (0.1 ) &, i,

— Zeroth Order Solution
=+ = Approximate Solution
— =+~ - Theoretical Solution

Figure 2(a). Comparison of normalized settlement of case 1: v=0.27, v, =030 B=055; £=0,/G | ¢=Q/o;

)
=

0.95

099

098

097 |

0.96 H

Zeroth Order Solution
= - Approximate Solution
— -« - Theoretical Solution

Normalized Settlement, w (0.,£) G, /p

0.94 L

Figure 2(b). Comparison of normalized settlement of case 2: v=0.25, v, =027 B=051; ¢=0,/G | ¢=Q/0, .

1 2 3 4
Time Factor, ¢t
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[
=

Normalized Settlement, w (0, )%lp,

Figure 2(c). Comparison of normalized settlement of case 3: v=0.12, v, =031 B=0.88; ¢=0,/G, ¢=Q/0, .

1

072 —— Zeroth Order Solution
- === Approximate Solution
0.67 — = - Theoretical Solution
0.62
0 1 2 3 4

Time Factor, ¢t

In this paper, three cases of Charcoal granite, Tennessee marble and Ruhr sandstone are simulated
to examine the effects of three asymptotic expansion solutions.
parameter ¢=o,/G, the three cases of approximate solutions of increasing normalized settlements

w=w® +ew® and excess pore pressure dissipation p= p© +sp” are closed to theoretical solutions as

shown in Figures Il and I11. However, the simulated results of Charcoal granite and Tennessee marble
are better than the simulation effects of Ruhr sandstone.

0.4

0.6

Normalized Depth, =
=

0.8
0.9
1

Figure 3(a). Comparison of normalized excess pore fluid pressure of case 1: v=027, v, =030, B=055; ¢=0,/G

w 0.2
= 03
0.4
0ns
0.6
0.7

Normalized Depth

0.9
1

Figure 3(b). Comparison of normalized excess pore fluid pressure of case 2: v=0.25, v, =027 B=051; £=0,/G

04

0.6
0.7
08
09

1

Normalized Depth, =
(=]

Figure 3(c). Comparison of normalized excess pore fluid pressure of case 3: v=0.12, v,=031, B=0.88; ¢=0,/G

08 fe
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0 0.1 0.2 03 0.4

Zeroth Order Solution
proximate Solution

|
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L
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A \} : ;
10806 '04 02 et=0
HHMES ¥

6=Q/a, .

Normalized Excess Pore Water Pressure, p(z 1) oy/p,
o 0.05 0.1 0.15 0.2 025 03 0.35

Zeroth Order Solution
=%+ Approximate Solution
-« - Theoretical Solution

1 0.8 06 0.4 EJ_'_' ct=0

i N

¢=Q/0y .

Normalized Excess Pore Water Pressure, p(z,1) ou/p,
0 ol 02 03 04 0.5 0.6

—— Zeroth Order Solution
- = Approximate Solution
=+ - Theoretical Solution

6=Q/oy .
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Figures IV and V show the normalized settlements and excess pore pressure dissipation on the basis
of asymptotic expansion parameter «=o,/Q . As observed in Figure 1V, the zeroth order solutions and
approximate solutions of normalized settlements are very close to the theoretical solutions. It should
be underlined that the excess pore pressure simulations of Charcoal granite stratum are good enough
as shown in Figure V(a). Usually, the long-term simulation of excess pore pressure is better than short-
term simulation as illustrated in Figures V(b) and V(c).

0

Normalized Settlement, w (0.t )G,/p

Figure 4(a). Comparison of normalized settlement of case 1: v=0.27, v, =030 B=055; £=0,/Q c,=1/a*acy |

Normalized Settlement, w (0.¢ )5, /p.

Figure 4(b). Comparison of normalized settlement of case 2: v=0.25, v, =027 B=051; ¢=0,/Q , c,=c’ac, |

Normalized Settlement, w (0,1 ) 7, /p,

Figure 4(c). Comparison of normalized settlement of case 3: v=0.12, v, =031 B=0.88; ¢=0,/Q , c,=1/a*ac, .

Normalized Depth, z

Figure 5(a). Comparison of normalized excess pore fluid pressure of case 1: v=0.27, v,=030, B=055; ¢=0,/Q ,
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Normalized Excess Pore Water Pressure, p ou/p,
0.1 0.2 0.3 04 0.5

Normalized Depth, z
o

BRI

1
— Zeroth Order Solution
+ - Approximate Solution
| === Theoretical Sclution

Figure 5(b). Comparison of normalized excess pore fluid pressure of case 2: v=0.25, v,=027  B=0.51;

c,=Ya’ao, .

Normalized Excess Pore Water Pressure, paylp,
ol 02 03 04 035 0.6

Normalized Depth, =

ol 08 06 Y

= Zeroth Order Solution *
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Figure 5(c). Comparison of normalized excess pore fluid pressure of case 3: v=0.12, v,=0.31 B=0.88;

¢,=Ya’ac, .

e=0,/Q ’

&=0,/Q ,

Based on the asymptotic expansion parameter s=ay,H" /G, the comparison between the increase in

time of theoretical solutions, the zeroth order solutions and approximate solutions are illustrated in
Figures VI and VII, respectively. It is demonstrated that the settlement simulation results of Charcoal
granite and Tennessee marble are better than Ruhr sandstone as shown in Figures VI(a), VI(b) and
VI(c), respectively. Figures VI1I(a) to VII(c) display better simulation of excess pore pressure results
of Tennessee marble than the results of Charcoal granite and Ruhr sandstone. Therefore, we can
conclude that asymptotic expansion theory is a proper simulation technique on the application of
consolidation deformation subjected to uniform loading.
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Figure 6(b). Comparison of normalized settlement of case 2: v=0.25, v, =027  B=051;
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Conclusions

The purpose of this paper is to evaluate the asymptotic expansion theory on elastic layer of one-
dimensional deformation and excess pore fluid pressure subjected to uniform loading. Results from
the consolidation simulations of Charcoal granite and Tennessee marble displayed better effects than
the simulation results of Ruhr sandstone on the basis of three kinds of asymptotic expansion parameter.
We can conclude that asymptotic expansion theory is a proper simulation method on the application
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of uniform loading induced consolidation. The results can improve understanding of the asymptotic
expansion theory on coupled consolidation.
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93|'Y (2018 B EHEEEMITETE] (4K) 2017=8 K : Solve y” —y’ + 3y = 15 sin 3x @R 040 https://youtu.be/9K Tj3AFAAS 11'57"
94|¥Y [2018 BB EIEMITETE ] (4K) 201728 K : Solve y”—4y’—5y=0, y(1) =0, y’(1) = 2 @12 2023 https://youtu.be/EMvkvuQmUOI 7'01"
95| (2018 BEHEBEREMITETE ] (4K) 201728 K : Solve y’ () =1 —sint— [ y(1) dt, y(0) =0, D LIRS t, FIE% 0 @1RE 163 https://youtu.be/V172J6-bPIs 19'13"
96|® (2018 BILHEEEMITETE] (4K) 201728 K : Solve y’=y> — 4, y(0) = —1 @IZZE009 https:/youtu.be/BLrf5QhB2uU 6'04"
97| (2018 B EHEBEEMITETE ] (4K) 2017=78K : Solve y’ = sin 5x + cos 2x, y(0) = 0 @IEZ008 https://youtu.be/55wtVZCK g4c 2'49"
98|¥Y (2018 B EHEBEEMITETE ] (4K) 2017=78K : Solve y’ = 4x> + 6x>— 10x, y(0) = 2 @IE 008 https://youtu.be/FNxbE7eE090 2'43"
99|'? (2018 B EHEEEMITETE] (4K) 2017=8 K : Solve y’ = (-2x + y)> — 7, y(0) = 0 @2 Z010 https://youtu.be/J-c_ wbOqtkU 720"
100|'Y (2018 BMBHEEEMIETE ] (4K) 2017=8 K : Solve y’ = (1 +x)2, y(0) = 1| @IZZE008 https:/youtu.be/268hoS-nNSA 2'18"
101|® (2018 BHAUEBEEMITETE ] (4K) 201728 K : Solvey’ + 2y =0, y(0) = 1 @IZZ008 https://youtu.be/a_4uCvqZPjl 2'13"
102|'? (2018 B BHEEEMIFTE ] (4K) 2017=8 K : Solve x2y” + xy’ —y = In x @I £043 https:/youtu.be/TANHKCPQVd0 17'07"
103|® [2018HBHHUEEEMITETE ] (4K) 201728 K : Solve 3y’ + 12y =4, y(0) = 0 @IZ Z009 https://youtu.be/A-yzzVEq6ps 5'00"
104|Y [2018F B EPHBEIEMITETE ] (4K) 201728 K : Solve 2y’ + 3y’ — 2y = 14x> — 4x — 11 @IEZ040 https:/youtu.be/FUer8qKzGmE 9'50"
105|'Y (2018 B EHEEEMITETE ] (4K) 2017=8 K : Solve (sin y —y sin x)dx + (cos X + x cos y — y)dy = 0 @2 2012 https:/youtu.be/d60P7pQXsPY 7'51"
106|®Y (2018 B EHEBEEMITETE ] (4K) 2017=8K : Find the inverse of a 3 x 3 matrix A @2 £192 https://youtu.be/K6bSKc7bVis 7'13"
107|® (2018 BHHEEEMITETE ] (4K) 201728 K : Find the inverse of a 2 x 2 matrix A @I £192 https://youtu.be/Kd11mUgTios 5'16"
108|'Y (2018 B MBHEEEMIFTE ] (4K) 2017=60K : Solve y*” — 3y” + 4y = exp(2x) @R 054 https:/youtu.be/Or 1 IT8jm84k 14'52"
109|'Y (2018 B MBHEEEMIETE ] (4K) 2017=E0MAK : Solve y” — 8y’ + 15y = 0 @I 2023 https:/youtu.be/eplVIMTQMXM 3'01"
110|'? (2018 B MBHEEEMIFTE ] (4K) 2017=60K : Solve y’ + p(x)y = r(x) @I 014 https:/youtu.be/A0uQ4QKhevg 428"
111|'Y (2018 B MBHEEEMIETE ] (4K) 2017ZE00 K : Solve y’ + a(x)y = b(x) @I 014 https://youtu.be/LZ5iYik65jo 5'02"
112|'? (2018 B MBHEEEMITFTE ] (4K) 2017260 K : Solve xy’=x"'y* +y @2 E015 https://youtu.be/GRtZL Iojbs 6'25"
113|Y [2018F BB EREMITETE ] (4K) 2017=ER0AK : Solve xy’ +2y =sinx / x, y(n / 2) = | @IEE014 https://youtu.be/Qh6kWIbjmMo 5'42"
114|'Y (2018 B EHEEEMITETE ] (4K) 2017=E0A : Solve L' {s /[(s —3)(s*+2s +3)] } @12Z 161 https://youtu.be/WSFAYNnsveA 10'03"
115|'® (2018 BBHEEEMIETE ] (4K) 2017=00A : Solve L'{s / [(s — 1)(s +2)] } and determine f(0) and f(co) @12 151 https://youtu.be/muv1Y3i5Sbzk 2'53"
116|'Y (2018 B MBHEEEMIFTE ] (4K) 2017=00A : Solve L'{2s / (s +s—6)] } @FEZE151 https://youtu.be/5zjbrGbOH9k 3'02"
117|'® (2018 B BHEEEMIFTE ] (4K) 2017=H0MA : Solve L{ 5+ 3 exp(2t) — 3t } @IZE151 https:/youtu.be/BSk6mmjdtLQ 927"
118|Y (2018 B HEEBEMITETE ] (4K) 2017ZR0AK : Solve L{ [ [f(t)dtdt }, f(t) = cos(t-3) if t 2 3, f(t) = 0 if t < 3 @IEE 154 https://youtu.be/KhU1Ryr26AU 7'23"
119|'? (2018 B BHEEEMIETE ] (4K) 2017=ZE0MAK : Solve 2y” + 4y’ + 20y = 100 @12 2040 https:/youtu.be/kflzrKH6N8S 822"
120|'Y (2018 B MBHEEEMIETE ] (4K) 2017=ZE00 A : Solve (y2 + 5)dx + (2xy + 6)dy = 0 @2 Z012 https:/youtu.be//RMfwNZvd3U 6'58"
121|'® (2018 BBHEEEMIETE ] (4K) 2017260 K : Solve (D— 12D +2)2(D>*+4D +5)y=0,D=d / dx @I2Z052 https://youtu.be/YKreVx50X4U 4'12"
122|'® (2018 BBHEEEMIETE] (4K) 2017E K : Solve x2y” —xy’+y =0, y(1) = 1.5, y’(1) = 0.25 @I 2032 https://youtu.be/ReA-r75SSWEE 5'31"
123|'Y (2018 B BHEEEMIETE ] (4K) 2017E K : Solve (x2 + y?)dx = 2xydy @I Z010 https:/youtu.be/nwwFEVknijg 8'39"
124|'® (2018 BBHEEEMIRETE ] (4K) 20178 K : Solve (D> —2D + 1)y = 35 x'-% exp(x) @2 Z043 https://youtu.be/tBIMv2SGUSE 1126"
125|® (2018 B BHEEEMIETE ] (4K) 201700 K : Solve y” +y’+ 9y =0, y(0) = 0.16, y’(0) = 0 @2 E 143 https:/youtu.be/TIXdJIKQtqQY 12'22"
126|'® (2018 B BHEEEMIETE ] (4K) 20172260 K : Solve exp(2x) (2 cos y dx —sin y dy) = 0, y(0) = 0 @2 Z009 https://youtu.be/gWaj7GC75bY 5'09"
127|® (2018 BBHEEEMIETE ] (4K) 2017 : Solve y”’ — 6y’ + 9y = 2 exp(3t), y(0) =2, y’(0) = 17 @I 143 https:/youtu.be/CEfumZYJYo08 1428"
128|'Y (2018 B MBHEEEMIETE ] (4K) 2017 : Solve dy — (y — 1) dx= 0 @2 Z009 https://youtu.be/bbMW5I3hsBU 2'40"
129|® (2018 B ESHETRIFTTE] (4K) 2017 P : Solve [exp(x) + y] dx + [2+ x +y exp(y)]dy = 0, y(0) = | @RE012 https://youtu.be/VWu3oyFZPO4 11'05"
130|'Y (2018 B MBHEEEMRETE] (4K) 20175 —FRIK 313K 4 x4 56fE A 217518 @2 E 194 https://youtu.be/BSKNZzIbNXw 7'05"
131|Y (2018 BEHEBERMITETE ] 4K)2017F—RK : 55K 3 x 3 50fE A 2 FEE A @1RE193 https://youtu.be/CtNdZ0y-6E 9'08"
132|® (2018 BAHEBERMITETE] 4K)2017F—FRK : 55k 3x 35 A 2 A @IRE189 https:/youtu.be/YKoxIvxvQcA 9'17"
133|® (2018 BEHHEBEREMITETE ] (4K) 201755 —FIK : Solve y” + 4y’ + 4y = 0 @2 E024 https:/youtu.be/GT6tIIOTY Oo 2'42"
134|® [2018HBHHEBEEMITETE ] (4K) 2017F—FRIK : Solve y” + 2y’ +y =2 cos(t), y(0) =3, y’(0) = 0 @Iz E 143 https://youtu.be/v8YQ46isTbQ 7'37"
135|'® (2018 B BB EEMFRETE ] (4K) 20175 —HRIK : Solve y” + 2y’ +y=2cos t, y(0) =3, y’(0) = 0 @2 Z 143 https://youtu.be/2Pvm0g2ehQU 11'09"
136|'® (2018 BMBHEEEMIRETE ] (4K) 201755 —FLK : Solve y” — 3y’ +2y = exp(2x) + exp(-3x) @IE E041 https://youtu.be/q-D3Ku54EVc 10'54"
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137|® (2018 B E A EE%EE%ETEI (4K) 2017”*—ﬂ7< . Solve x2y”” —4xy’ + 6y =1 / x* @12 E031 https://youtu.be/ujpP4nqUB38 8'07"
138|® [2018HBEIHEEEMITETE] (4K) 20175 —FIK © Solve x1” = x1 — X2, X2” = x4 + x2 @R 2059 https://youtu.be/aXgjvC3CCCI 9'58"
139|® [2018H B E & %:Ezﬁﬁmf%] (4K) 201755 —HI K : Solve L{(2s2+1) / (s*+ 3s +2)! @ Z160 https://youtu.be/Gq8r NrDNg0 6'45"
140|® [2018HBHHEEEMITETE] (4K) 201731 : Solve y” + 2y’ — 3y = 8 exp(x) — 9x @I 2042 https://youtu.be/kwDrbWGzwto 11'45"
141|'® (2018 BHBHEBEEMFRETE ] (4K) 20173%T : Solvey’ —2x + 1 = 0 @IEZ008 https://youtu.be/NR gfxs2 WNJU 2'14"
142|® (2018 BHBHEBEEMIRETE ] (4K) 2017:3%T @ Solve x2y” — 5xy’+9y =0, y(1) =1, y’(1) = 0 @2 Z032 https://youtu.be/B137xOF 7M4w 6'35"
143|'Y (2018 B BHEBEEMFETE ] (4K) 2017371 : Solve 4xy + 2x + (2x2+ 3y?)y’ = 0, y(0) = 2 @I Z012 https://youtu.be/P9DOfdL H-c0 9'22"
144|® (2018 BBHEBEEMRETE] AK)2017T5EX 5Kk 4x 4 1B/ A 7 175 E @12E 194 https://youtu.be/7co52XxcwkA 5'31"
145|® (2018 BBHEEEMITEIE ] K)20175E R - ik 2x2 15 A 7 A* @ZE 189 https://youtu.be/cUhFU9gj6gk 7'56"
146|® [201 8B HEEEMITETE ] (4K) 20175 FEX : Solve y”” — 9y = cos 2x + sin 3x @I 2040 https://youtu.be/FzBHj39ipv0 10'42"
147|'® (2018 B E%E2 %E%Eﬁ%% 5t ] (4K) 20175 FEK : Solve x2y”’ — 5xy’ + 8y =x, y(1) =4/ 3, y(2) = % @I Z031 https:/youtu.be/vpyzJpsHG6U 10'15"
148|® [2018HBEIHEEEMITETE ] (4K) 20175 FE X : Solve [exp(x) +y + 5]dx + (x + sin y + 6)dy = 0 @IE 2012 https://youtu.be/z0tuzbVclvs 8'03"
149|® (2018 B3 B%ﬂﬂ E%Eﬁn?ri 1 (4K) 20175 &K : Solve (cos X +y + 5)dx + (x + sin y + 6)dy = 0 @I 012 https://youtu.be/dVsD-CxV50I 7'54"
150|'¥ [2018%( B BB E2 E%EHJWETE] (4K) 2017& FEK : Solve (5x3 + y? + 2)dx + xy*dy = 0 @2 2013 https://youtu.be/yefHOVJ7y8E 13'53"
151|® (2018 B HEBEREMITETE ] (4K) 20175 K : Solve y*’ — 6y” + 12y’ — 8y = 0 @12 2052 https://youtu.be/hgGqFzbe VX8 5'09"
152|'® [2018%( B BB Z2 E%Eﬁn?rﬁ] (4K) 20175 K : Solve y’ + 2y = f(t), y(0) = 0, f(t) = 1 if 0 < t < 2, f(t) = 0 otherwisc @I 143 https://youtu.be/USSADgRDn20 11'19"
153|® (2018 BIHHNEBEREMITETIE ] (4K) 20175 K : Solve f(t) =2t —3 [sint f(t — 1) dr, D LS t, FIES 0 @1RE 163 https://youtu.be/Xcg51Gxf7r8 6'41"
154|® [2018H B EHE E%Eﬁn?rﬁ] (4K) 201752 : 515K 3 x 3 FEPE A 7 FEfE A @IEE192 https://youtu.be/Ln1ZztY2SI18 15'14"
155|® (2018 BB EENITETES ] (4K) 20175 2E : Solve y” —4y” —y’ + 4y = 0 @I E051 https://youtu.be/Z8dcBpEBDH4 2'53"
156\ [2018%( B BB Z2 E%EHTU;-I-E ] (4K) 201758 2E : Solve y” +y = exp(x) + exp(—x) @I 2040 https://youtu.be/BkqUxSQZs2¢ 521"
157|'® (2018 B EHEEEMITETE ] (4K) 20175 ZE : Solve y” — 4y’ + 3y = 10 exp(-2t), y(0) = 2, y’(0) = 2 @I E 143 https://youtu.be/mw8HG1yELSE 1328"
158|'¥ [2018%( B BB Z2 Eft%ﬁj-u st=1 (4K) 2017582 : Solvex’=—y+t, y =x — t @2Z059 https://youtu.be/LbfRepl. 2qQw 826"
159|® (2018 B HEBEREMITETE ] (4K) 20175 ZE © Solve 3x%ydx + (2x° — 2)dy = 0 @R E013 https://youtu.be/XfrVkegEBZI 12'35"
160|'¥ [2018%( B BB Z2 %‘E%Eﬁmﬁrﬁ 1 (4K) 2017582 : Given 2 x 2 matrix A and B. Solve (a) —2A + 3B (b) BA @2 2188 & 189 https://youtu.be/EzZLuPgM9KRO 6'27"
161|'Y (2018 BMBHEEEMIETE ] (4K) 20172 K : Solve y1* = — 8y1 — 2y2, y2° = 2y1 — 4y, @IEE 182 https://youtu.be/ybL51eV1808 1421"
162|® [2018H BB E %E%Eﬁmfil (4K) 201732 K : Solve y*’+2y=f(t), y(0)=y’(0)=0, f(t)=1 for 0 <t < I; f(t)=0 ... @12 E174 https://youtu.be/7Tw7-ADRVIM 7'02"
163|® (2018 BIHEBEREMITETE ] (4K) 201733 K : Solve y” + 8y’ + 25y = 26 sin(3x) @I E040 https://youtu.be/ZQ1BHIE Zq4 14'54"
164|'¥Y (2018 B EI%E %E%Eﬁmfil (4K) 201732K : Solve y”” + 2y’ + 10y = 3 cos(5t), y(0) = 0, y’(0) = 0 @12 E143 https:/youtu.be/rbAl6yCkTIM 26'05"
165|Y [2018FBEHBEEMIETETE ] (4K) 20175a7< . Solve y”’ — 2y’ = exp(x) sin x @I 2042 https:/youtu.be/SDMvIoKY 0wl 11'53"
166|'¥ (2018 B Ei%E2 %E%Eﬁmfil (4K) 2017877 : Solve y’ + 6xy = 0, y(0) = 15 @12 £009 https://youtu.be/NClmpLLVT9k 228"
167|Y (2018 B EHEEEMRET=] (4K) 20178 F‘i :Solve y’ +2y / x + x*y* = 0 @R E015 https://youtu.be/oyrc WFjoIF0 7'38"
168|® [2018H BB HE %Ezﬁﬂnpﬁi] (4K) 201787 : Solve L' { (s*+s2+ 1) / [s¥(s2 + 4)] } @IRE 147 + 154 + 155 https://youtu.be/L82gyloedUk 2'57"
169|'® (2018 B HBHEBEEMREE] 4K)20178ERK  EMy1=x* B xy” - Txy’ + 16y =0 Z— % - s DIFRFEIEK y. @12 E024 https://youtu.be/w1kglqJEkxU 9'35"
170|'® [2018%(B EB#IE %‘Exﬁﬁmfﬁ] (4K) 20178368 K : Solve (cos x — 2xy) + [exp(y) — x°]y’ = 0 @12 Z012 https://youtu.be/7fND2e8mF-0 10'06"
171|® (2018 B BHEEEMIETE ] (4K) 20178 K : Solve y” + 16y = cos(4t), y(0) =0, y’(0) = 1 @I 143 https://youtu.be/v316fpdIktU 15'29"
172|® (2018 B BHEEEMIETE ] (4K) 20178 K : Solve y” + 16y = cos(4t), y(0) =0, y’(0) = 1 @I 143 https://youtu.be/vy-qllSahGo 13'20"
173|'® (2018 BBHEEEMITETE ] (4K) 20178 K : Solve x2y” + xy’ —y = 2x> @I 2043 https://youtu.be/LTNy6i0OzVE 13'01"
174|® (2018 B BHEEEMITETE= ] (4K) 20178 K : Solve x2y” —2xy’ + 2y =x, y(1) =1, y’(1) = -1 @12 E043 https://youtu.be/SYqbHd6KvN4 5'32"
175|® (2018 B BHEBEMITETE ] (4K) 20178 K : Solve x2y” — 2xy’ + 2y = x @IZ E043 https://youtu.be/y6xLhXv2enl 1021"
176|® (2018 B HEEEMIETE] (4K) 20178 K : Solve L' {(6s +7) / (25> + 4s + 10)! @I2Z 161 https://youtu.be/OjEARRmtOpM 6'46"
177|® (2018 B HBHEBEEMFRETE=] (4K) 20178 K : Solve L' { (s+ 1) /[(s+ 12+ 9] } @IEZE 161 https://youtu.be/JrTKczQRGgs 311"
178|® (2018 B HEEEMIETE=] (4K) 20178 K : Find the Laplace transform for y(t) = t* sin 3t @12 2176 https://youtu.be/NEEVddal g2k 10'52"
179|® (2018 BHHEEEMFTETE] (4K) 2017468 K © Solve y”’ 4y” +y’ + 6y = sin x @2 2054 https://youtu.be/zwTvQPmWhbA 11'07"
180|® [2018HBHHUEEEMIEETE ] (4K) 2017d6RIK : Solvey’” =3y’ /x + 6y’ / x2— 6y / x> =x In x @2 Z057 https://youtu.be/a6tOqta7 AA 21'57"
181|'® (2018 B BHEEEMITET= ] (4K) 20171681 K : Solve y” + 4y = 8x2 @I 2040 https://youtu.be/0XrQj9W619¢ 6'36"
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182|'? (2018 B MBHEEEMIETE ] (4K) 20174681 K : Solve y” + 3y’ + 2y = 3 cos x @2 Z040 https://youtu.be/hWFztN1TJug 821"
183|¥Y (2018 B EHEBEEMITETE ] (4K) 2017dERIK © Solve y” + 2y’ + 2y = 2 exp(—x) sin 2x @IEZ040 https://youtu.be/tu70VFj9- 1 14'33"
184|'Y (2018 BMBHEEEMIETE ] (4K) 2017168 K : Solve y” —y’ +y = 2 sin 3x @I 2040 https:/youtu.be/OD369YytqHE 13'33"
185|'® (2018 BWBHEEEMITETE] (4K) 2017d6RIK : Solve y”” —y / x2 =x* + x> @IRE040 https://youtu.be/ahZWcY S6-4s 9'19"
186/ (2018 BEHEBEREMITETE ] (4K) 2017dEFRIK © Solve x2y” +xy’ —y = 0 @12 2031 https://youtu.be/6wgrfytZRfU 3'46"
187|¥ (2018 BB EEMITETE ] (4K) 2017dERIK & Solve x?y” — 2xy’ + 2y = x> + 4 @IE 2043 https://youtu.be/su_J9at9nXQ 11'37"
188|Y (2018 B HBHEEEMIRETE ] (4K) 2017468 K : Solve x’+2x -y’ =0, x’+x + y =12, x(0) = y(0) = 0 @I 143 https://youtu.be/rt6L8HIX2-g 18'05"
189|'® (2018 B MBHEEEMIETE ] (4K) 20174681 K : Solve 2xydx + (4y + 3x2)dy = 0, y(1) = 2 @2 Z013 https:/youtu.be/B2QLniRpiKI 15'14"
190|'Y (2018 BMBHEEEMIETE ] (4K) 2017468 K : Solve 2xydx — (y — 1)dy = 0 @IE Z009 https://youtu.be/LQOz3ZRpvVc 3'32"
191|'? (2018 BBHEEEMIETE ] (4K) 2017468 K : Given ¢ = exp(—xyz), solve (a)v¢ (b)V+vd @IEEE226 + 230 https://youtu.be/pFH-8tqsR30 8'00"
192|'Y (2018 B BB EEMITETE ] (4K) 20173681 K : Compute the inverse of the 3 x 3 matrix @1 2192 https:/youtu.be/L6ASUD4Y fdk 17'18"
193|'® (2018 BBHEEEMIETE] (4K)2017FE : Solvey” +2y’+y=0,y(0)=0, y(1) =2 @R E143 https:/youtu.be/gVpiC4Xn-ZU 6'31"
194|® (2018 BBHEEEMIRETE ] (4K) 2017FH : Solve y” + 0.4y’ +9.04y = 0, y(0) = 0, y’(0) = 3 @I Z025 https://youtu.be/wHIrj TBEIPU 9'29"
195|'® (2018 B BHEEEMRETE ] (4K) 2017 H : Solve y’ +y = x exp(—x) @I 014 https:/youtu.be/LUy5-zEVLrQ 323"
196|'® (2018 B BHEEEMIETE] (4K) 2017FH : Solve y’ — 2xy = x>+ y2 @12 2011 https://youtu.be/8-74kokuUOA 411"
197|'® (2018 B BHEEEMIRETE ] (4K) 2017FH : Solve L '{ 25 / (s2+ 255 + 150) } @IEE 152+ 153 + 161 https://youtu.be/boDIRMF3_s4 10'12"
198|Y (2018 B MBHEEEMIETE ] (4K) 2017FH : Solve L{t? + 2 e 2 + exp(2t) sin t} @I E161 https:/youtu.be/qSZzE2 ImRX8 5'10"
199|'® (2018 BBHEEEMFETE ] (4K) 2017FH : Solve L{ 2 cosh(wot) + 3 sinh(wt) } @FEZE152 + 153 https:/youtu.be/IX 3TLacVTO 3'00"
200|Y (2018 BEHEBEEMITETE ] (4K) 2017 E : Solve 2xy’ = 10x’y° + y @FEZ015 https://youtu.be/-dM4d8HB-9Y 747"
201|Y (2018 B HEBEREMITETE ] (4K) 2017F1F : Solve y” +y = 3 sin 2x @FEZ040 https://youtu.be/ciRL5VXTMhI 747"
202|® (2018 B BHEEEMIETE ] (4K) 2017FIE : Solve y”’ + 4y = x sin(2x) @I E041 https://youtu.be/b4hIDoQly7U 21'36"
203|'® (2018 BBHEEEMIETE ] (4K) 2017F1IE : Solvey’ +y/ x=sinx, y(n) = | @IEZ£014 https://youtu.be/DfApJxFOLm8 6'07"
204|® (2018 B EHEBEEMITETE ] (4K) 2017F 1F : Solve X2y’ = y2 + xy @I 2015 https://youtu.be/RZ2HaOkHHag 7'16"
205|® (2018 B BHEEEMIETE ] (4K) 2017F IE : Find the inverse matrix of the 3 x 3 matrix A @12 Z192 https://youtu.be/kOak0eMTd 0 16'01"
206|® (2018 B HEEEMITETE ] (4K) 2017F1F : Find the eigenvalues and diagonalize the 2 x 2 matrix A @2 £197 https://youtu.be/m 70EhHOaQk 1621"
207|® (2018 B EHEBEEMITETE ] (4K) 20179 R : Solve y” + 4y’ + 3y = 5 exp(2x) @2 E023 https://youtu.be/8lpPNmdXjKI 6'02"
208|Y (2018 BIBHEEEMITETE ] (4K) 2017F R : Solve (3x2 + y cos x)dx + (sin x — 4y?)dy = 0 @2 E012 https://youtu.be/t0iaxn3xepk 811"
209|Y (2018 BEHEBEEMITETE ] (4K) 2017F 1L : Solve y*” —3y” + 3y’ — y = 4 cos x @IE 054 https://youtu.be/en2Lq6Jg8sA 927"
210|'® (2018 BBHEEEMIETE ] (4K) 2017F 1 : Solve y*” —2y” + 4y’ — 8y = 0, y(0) =—1, y’(0) = 30, y”’(0) = 28 @053 https://youtu.be/zV5SrQKYpdc 12'58"
211|'® (2018 BBHEEEMIETE ] (4K) 2017F L : Solve y” — 4y’ + 4y = t exp(2t), y(0) = 1, y’(0) = 2 @12 E 143 https://youtu.be/b2eEtdoeiyY 9'47"
212|® (2018 B HEBEREMITETE ] (4K) 2017F L : Solve y’ = — 8x* / y @R Z009 https://youtu.be/GiXDu9wLFdg 1'36"
213|Y (2018 BEHBEREMITETE ] (4K) 2017F L : Solvey’ +y / x = 4x2y* @R E015 https://youtu.be/Ddw7gblzstM 7'34"
214\ (2018 BEHEBEREMITETE ] (4K) 2017F 1L : Solve X2y — xy’ — 3y = x> @2 043 https://youtu.be/zVImcTsQSFs 1526"
215|® (2018 BB EIEMITTE ] (4K) 2017 LU : Solve 2xyy’ = y> — x> and plot the solution @FEZ£010 https://youtu.be/x11zYmoZbNE 1026"
216/ (2018 BEPHEBEEMITETE ] (4K) 20168 K : Solve y” — 2y’ = exp(x) sin x @IZ 014 https://youtu.be/90-zIwjndr8 17'29"
217|'® (2018 B BHEEEMIETE ] (4K) 20168 K : Solve y* = (— 2xy® —2) / [3x2y2 + exp(y)] @2 Z012 https:/youtu.be/SE7u0GU 6G8 6'33"
218|Y (2018 BEHEBEEMITETE ] (4K) 20168 K : Solvey’ +y = y° @I E015 https://youtu.be/QelqgxCnUESQ 7'30"
219|® (2018 B EHBEEMITETE ] (4K) 201684 K : Solve x2y” — 4xy’ + 4y = 0 @12 2031 https://youtu.be/EYngOUkzx 1M 2'57"
220|'® (2018 B BHEEEMIETE ] (4K) 20168 K : Solve L1 {(s2+2) / [s(s + 1)(s +2)]} @IBE151 https://youtu.be/I SWUVAYKI2A 6'05"
221|'® (2018 B BHEEEMIETE ] (4K) 20168 K : Solve L1{(2s +5) / (s + 4s + 13)! @IEE 161 https://youtu.be/ngTSv7gzQEo0 4'36"
222|® (2018 BB EIEMITETE ] (4K) 2016=EMA : 5111 Cramer's Rule BEATE LI 215 12T @1 2200 https://youtu.be/yRmPQiQuM9k 525"
223|Y (2018 B EHBEEMITETE ] (4K) 20162 RTK : Solve y(x) = x>+ [ y(x — 1) exp(-1)dt, B LIRS x, FIRA 0 @R 163 https://youtu.be/9byU5in3wxU 6'02"
224|® (2018 B EHEBEEMITETE ] (4K) 20162R0K : Solve xy*”’ — 2y’ / x = 0 @1 032 https://youtu.be/7hrxdb1LI1L4 524"
225|% (2018 B HEBEEMITETE ] (4K) 20162RTK : Solve xy’ —y = y> @2 Z009 https://youtu.be/3sYRqURsKFs 9'14"
226|® (2018 BBHEEEMIETE ] (4K) 2016260 K : Solve x2y” —4xy’+ 6y =0, y(1) = 0.4, y’(1) = 0 @2 Z031 https:/youtu.be/MRVD5NQDnsY 5'07"
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227|® (2018 BHAUEBEEMTETE ] (4K) 2016ERIK : Solve y2dx + (1 + xy)dy = 0 @12 Z013 https://youtu.be/Sof3fqFFyX4 11'02"
228|Y (2018 BMBHEEEMITFTE] (4K) 2016ZERIK : Solve y” + 0.4y’ + 9.04y = 0 @I 025 https://youtu.be/3kONasbhoBk 311"
229|'® (2018 BBHEEEMFRFTE ] (4K) 2016ZEFI K : Solve y” — 4y’ + 3y = sin 2x @I 2040 https:/youtu.be/VV60uuFYyYM 7'52"
230|® (2018 BHAUEBEEMTETE ] (4K) 2016ER]IK : Solve xyy’ = 2y2 + 3x> @2 Z£010 https://youtu.be/6100SzUdvWk 6'16"
231|® (2018 BHAUEEEMFTETE ] (4K) 2016ERI K : Solve x2y” — 5xy’ + 9y = 0 @I 2032 https://youtu.be/QfEMIzn1 WLg 3'05"
232|® (2018 B MBHEEEMIETE ] (4K) 2016ERIK : Solve L '{ 1/ [s(s2+5)] } @R E 154 https:/youtu.be/-58sgUBSJTO 229"
233|'Y (2018 BMBHEEEMITFTE ] (4K) 2016ZEFRIK : Solve L{ sin(ot + 0o) } @IEE155 https:/youtu.be/2fyB94kk7il 2'49"
234|'Y (2018 B EHEEEMIREE ] (4K) 201685 —RIK : 515K 4 x 4 FBfE 217518 @R ZE194 https://youtu.be/h1fJ91C84Wk 6'30"
235|® (2018 BBHEEEMITFTE] (4K) 201655 —FIK : Solve y” =3 @IZZ008 https:/youtu.be/AAXoLLHkxLg 3'05"
236|® [2018HBHHUEEEMITETE ] (4K) 201655 —FIK : Solve y” +y = tan x @I 043 https://youtu.be/DOc9s_qlvHA 11'11"
237|'® (2018 B EHEEEMITETE ] (4K) 201685 —HRLK : Solve y” + 3y’ + 2y = 6 uy(t), y(0) = -1, y’(0) = 2 @2 Z 173 https:/youtu.be/6 1Hlv-Z3US5I 1123"
238| ¥ (2018 B EPHBEEMITETE ] (4K) 201655 —HLK : Solve y” + 2.5y’ + 1.5y = — exp(—1.5x) @2 2041 https:/youtu.be/ApX8JiDbXPM 10'59"
239|'Y (2018 BMBHEEEMIFTE ] (4K) 201655 —FIK : Solve y” — 4y’ + 13y = 0 @IZ 042 https:/youtu.be/SmJX12vbgAM 4'39"
240|'Y (2018 B EHEEEMITETE ] (4K) 201685 — LK : Solve y” — 3y’ — 4y = x2 exp(x) @I £040 https://youtu.be/KbsWKWV81kc 1521"
241|Y (2018 BEBHEBEMITETE] (4K) 201655 —F1K : Solve y’ — 2y’ — 3y =1(t), y(0) =y’(0) =0, f(t) =0if 0 <t <4, f(t)=12ift =24 @IEE143 |https://youtu.be/p7byovIDINU 1426"
242|® (2018 BBHEEEMFRETE ] (4K) 201655 —FRIK : Solve y’ = x @IZZ008 https:/youtu.be/ocIIR2eS2fM 2'13"
243|® (2018 BBHEEEMITETE] (4K) 201655 —FIK : Solve y’ = exp(x) @FE Z008 https://youtu.be/w3q6AlzbSHw 2'08"
244|® (2018 BBHEEEMIETE ] (4K) 201655 —FIK : Solve y’ = cos 2x @IEZ008 https://youtu.be/EUB6eTH23Nc 1'46"
245|® (2018 B BHEEEMIRETE ] (4K) 201655 —FLK : Solve y’ = 5y @ 2009 https:/youtu.be/vyub42aeFz0 2'47"
246|® (2018 BBHEEEMIETE] (4K) 201655 —FLK : Solve xyy’ = x> —y> @ Z010 https://youtu.be/MzOPnplalbo 7'14"
247|® (2018 BHHEEREMITETE ] (4K) 201655 —FRIK : Solve L '{ (2s +9) / (s* +4s +13) } @2 E 161 https://youtu.be/XyykQK40kfQ 5'57"
248|® (2018 BIBHEEEMITETE ] (4K) 201655 —FIK : Solve 2x2y” + 9.2xy’ + 6.48y = 0 @IE 22032 https:/youtu.be/NxbBve6ZFHY 6'32"
249|® (2018 BAHEBEEMITETE ] (4K) 2016E K : Solve y” + 2y’ +y = x exp(—x) @2 E014 https:/youtu.be/IsSRZZcLsh2¢ 7'42"
250|'® (2018 B BHEEEMIETE ] (4K) 2016 E K : Solve y” — 3y’ + 2y = exp(x), y(0) = 1, y’(0) = 1 @I2E014 https://youtu.be/w5-83JEq5rc 8'40"
251|'® (2018 BBHEEEMITETE ] (4K) 2016168 K : Solve x2y” —xy’+y =0, y(1) = 1.5, y’(1) = 0.25 @IE £ 032 https:/youtu.be/CP4DEdUTWNk 5'38"
252|'® (2018 BBHEEEMIETE] (4K) 201600 R : Solve y” + 2y’ + 5y =0, y(0) =1, y’(0) = | @IZZ025 https:/youtu.be/ATGVPulUvIw 9'28"
253|® (2018 B BHEEEMIETE] (4K) 20167 R : Solve y”’ — 6y’ + 8y =0, y(0) =1, y’(0) = 0 @I 143 https:/youtu.be/BQOSWKRDwVw 7'58"
254|® (2018 EAEHEBEREMITETE ] (4K) 2016 R : Solvey’ +xy=x/y, y(0) =3 @ E015 https:/youtu.be/zSVP1cZx-HU 6'34"
255|® (2018 BBHEEEMITETE ] (4K) 201607 R : Solve 2y’ +y =2, y(0) = 0 @IEZ014 https://youtu.be/tkulogfxjd4 12'12"
256|® (2018 B BHEEEMITETE ] (4K) 201697 R : Prove that L{ exp(at) f(t) } = F(s — a)@IE 2161 https://youtu.be/mNv2Kh53rKM 427"
257|® (2018 B BHEEEMITETE ] (4K) 2015Z K : Solve y” — S5y’ + 6y = — 3 sin(2x) @FEZ040 https://youtu.be/Td7K01wtsMO 12'17"
258|® (2018 B BHEEEMIETE ] (4K) 2015Z K : Solve [exp(x+y) +y exp(y)]dx + [x exp(y) — 1]dy = 0, y(0) = -1 @2 Z013 https://youtu.be/EHyHrOJAldw 16'44"
259|® (2018 B IBHEEEMITETE ] (4K) 20158K : Solvey’ +y / x = 3x2%y° @I E015 https:/youtu.be/865SufK8sWM 7'44"
260|'® (2018 B BHEEEMITETE ] (4K) 2015881F : Solve y” + 4y’ + 6y = 0 @IE 025 https:/youtu.be/nVWXL-YGMHY 4'55"
261|'® (2018 B MBHEEEMIETE ] (4K) 20158415 : Solve y’ = 3x2+ 1 @IZZE008 https:/youtu.be/7T49KMVL4UM 2'53"
262|Y (2018 BHHEEREMITETE ] (4K) 2015581F : Solve L { (s2+2s—4) / (s*— 552+ 25+ 8) } @IRE 151 https://youtu.be/hk 1 6EUQuoal 8'20"
263|® (2018 BAHEBEEMITETE ] (4K) 2015FERIK : Solve y” +y’ + 0.25y = 0 @2 2024 https:/youtu.be/ppAVIVQOwWNc 222"
264|® (2018 BBHEEEMIETE ] (4K) 2015F2HR K : Solve x(y2 + 3)dx + 3y(x2 +2) = 0 @FZZ009 https://youtu.be/IhVIx_quiDQ 4'58"
265|® (2018 B BHEEEMIETE ] (4K) 2015ZFF : Solve y” — 2y’ + 10y = 0 @12 E025 https:/youtu.be/jCUpidFdAQMA 522"
266|® (2018 B BHEEEMITETE ] (4K) 2015ZF : Solve y’ = 2y? exp(x) @FEZ009 https://youtu.be/WNo2kNsPhbs 1'56"
267|® (2018 BHHEEREMIETE ] 4K) 20158 : Solve L' {s/[s(s + 1)] } @R E 151 https://youtu.be/s43 WygxKxNw 11"
268|® (2018 B BHEBEMITETE] (4K) 2015ZF : Solve L '{s /(s> +4s+2) } @RE161 https://youtu.be/id6m0YNxkOO 5'38"
269|Y (2018 B EHEEEMITETE ] (4K) 2015ZF : Solve L' { exp(-5s) / (s +4s +2) } @IZE161 + 162 https://youtu.be/GrhgbKDE7Ps 6'48"
270|'® (2018 B BHEEEMITETE ] (4K) 2015ZFFF : Solve L{ exp(—5t) } @ E151 https:/youtu.be/sT8LsBakZNM 327"
271|® (2018 BBHEEEMIETE ] (4K) 20152 : Solve L{ exp(5t) } @R Z 151 https://youtu.be/ hTdAWBW6Uyg 3'35"
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272|® (2018 B IBHEEEMITFTE ] (4K) 2015ZFF : Solve L{ exp(3t) sin(5t) } @R E161 https:/youtu.be/Hx51yPtzK 74 2'42"
273|® (2018 B BHEEEMITETE ] (4K) 2015ZF : Solve L{ exp(—2t) cos(6t) } @IEE161 https:/youtu.be/elQeLIWRty0 2'36"
274\ (2018 B EPHBEEMITETE ] (4K) 201555 —HLK : Using Cramer's rule to solve the system @42 22200 https://youtu.be/gmIRir7NciQ 11'12"
275|® (2018 B EPHBEIEMITETE ] (4K) 20155 —HLK : Solve y” + 4y’ =25(t—2), y(0) =0, y’(0) = 3 @1 E£175 https://youtu.be/eFu-oapuUEE 12'59"
276|'® (2018 B EHEEEMITETE ] (4K) 201558 —FRLK : Solve y” — 6y’ + 8y = exp(t), y(0) = 3, y’(0) = 9 @2 £ 143 https://youtu.be/Zun0ffcf4MI 16'59"
277|® (2018 BB EIEMITETE ] (4K) 20155 —HLK : Solve y” — 4y’ + 4y = 4x exp(2x) @2 2041 https://youtu.be/pOhPDIiAF E 12'44"
278|'® (2018 B EHEEEMITETE] (4K) 201558 —F1K : Solve y” — 3y’ + 2y = 4 exp(2x), y(0) = -3, y’(0) = 5 @2 Z 143 https:/youtu.be/fqixqNtnZzs 16'05"
279|® (2018 B EHEEEMITETE ] (4K) 20155 —F1K : Solve y” — 2y’ — 3y = 8 exp(3x) @I 2041 https://youtu.be/WQ0az8xFQ5w 9'12"
280|¥Y [2018F BB EIEMITETE ] (4K) 20155 —HRLK @ Solvey’ +2y/ (x+1)=3, y(0) =5 @2 2014 https:/youtu.be/QW3zAfKGKWE 6'07"
281|'Y (2018 BMBHEEEMITFTE ] (4K) 20155 —FK : Solve L{ 2 sin kt } @1ZE176 https:/youtu.be/ICRAdKFq31A 15'04"
282|Y (2018 BBHEEEMITFTE] (4K) 20155 —FIK : Solve L{ | } @I E 147 https:/youtu.be/zZNn5yxKMPgA 3'33"
283|® [2018HBHHUEBEEMFTETE ] (4K) 2015F —FIK : Solve 2y” — 5y’ — 3y = 0 @12 2023 https://youtu.be/-7LLrgFWohs 2'38"
284|Y (2018 BMBHEEEMIFTE] (4K) 20155 —FK : Solve (1 +x2) y’ + xy = 0 @2 E009 https://youtu.be/AtM3uDargNI 6'51"
285|'Y (2018 B EHEEEMITETE=] (4K) 20153%T : Solve y” + 2y’ + 5y =0, y(0) =1, y’(0) = 1 @I2Z025 https:/youtu.be/IM6sydKJxBM 7'35"
286|'Y (2018 B EHEEEMITETE ] (4K) 201531 : Solve y” -2y’ — 8y =0, y(0) =2, y’(0) = 2 @12 023 https://youtu.be/B7TRGs96p0z0 328"
287|® (2018 BMBHEEEMITETE ] (4K) 20153T : Solve y’ = sin 5x @FEZ008 https:/youtu.be/0p3D8-6 Y4E 1'47"
288|Y (2018 BMBHEEEMITETE] (4K) 201535T : Solvey’ =4x2—y / x,y(1) =2 @IEE014 https:/youtu.be/Zua4XYUs 3k 4'12"
289|Y (2018 BBHEEEMITFTE ] (4K) 201535T : Solve L {1/ [(s—1)2—4] } @EE161 https:/youtu.be/9aUe03dI-pU 3'05"
290|'Y (2018 BBHEEEMIETE] (4K)20153%5T : Solve L {1 /(s+ 1)} @FEE161 https://youtu.be/4AMMsCnUUVv0 1'44"
291|® (2018 BHHUEBEEMIETFTE ] 4K)201535T : Solve L' {1/ (s—2)*} @R E161 https://youtu.be/9LSYhuXj8J0O 1'55"
292|'® (2018 BBHEEEMITETE ] (4K) 20153T : Solve exp(y) y’ — x = 0 @2 2009 https://youtu.be/47cuBCY 1K1l 2'15"
293|'Y (2018 B EHEEEMITETE ] (4K) 2015:3%)T : Compute the inverse of the 2 x 2 matrix by Gauss-Jordan elimination @42 2192 https://youtu.be/xwO4lhng5gk 6'05"
204|® (2018 B BHEEEMITETE] (4K) 20155 K : Solve y” — 2y’ +y =0 @12 2024 https:/youtu.be/tdHGYG9QZFg 1'49"
295|® (2018 B BHEEEMIETE ] (4K) 20155 K : Solve y” — 2y’ — 24y =0, y(0) = 0, y’(0) = 20 @IEE 143 https://youtu.be/9dFsoH40zSE 5'30"
296|'® (2018 BBHEEEMIETE] (4K) 20155 FEK : Solve Sy” — 10y’ + Sy =0, y(0) =0, y’(0) = 2 @12 E143 https://youtu.be/qOrsTwnEJ21 4'48"
297|® (2018 B EHEEEMITETE ] (4K) 2015FER K : Solve y™” —2y” —y’ + 2y = 5 exp(3x) @R 2054 https:/youtu.be/J654tM5Yy5k 7'51"
298|Y (2018 BBHEEEMITETE] (4K) 2015F R K : Solve y” + 5y’ +4y =0, y(0) = 1, y’(0) =1 @IEZE 143 https://youtu.be/mJJod8Bznec 7'56"
299|'® (2018 B IBHEEEMITETE ] (4K) 2015 R K : Solve y” + 4y = sin 2x + cos 2x @IE 2041 https://youtu.be/GDCOrofRowl 16'22"
300|Y (2018 B HHEERMITETE ] 4K) 2015FRIK : Solvey’ +y=x /2 @R ZE014 https://youtu.be/VSIH0o9TnQ5I 6'22"
301|Y [2018HBIHHEEREMITETE ] (4K) 2015FRIK © Solve (4xy + 1)dx + (2x2 - 3)dy = 0 @2 E012 https://youtu.be/OzowitExR3¢c 7'40"
302|Y (2018 BIHHEEEMITETE] (4K) 2015 R K : Find the value of the determinant of a 4 x 4 matrix @1 2194 https://youtu.be/2_i-IRxwtPQ 2'30"
303|Y (2018 BESHEEEMITETE ] (4K) 20155 81K : Find the inversion of a 3 x 3 matrix @2 2193 https:/youtu.be/VOIAFICIdSS 10'05"
304|Y (2018 B MHEEREMITETE ] (4K) 2015887 : Solve y” + 2y’ — 3y = 9 exp(2x) + x @IEE040 https://youtu.be/HYMUvSxfkd0 7'52"
305|% (2018 BEHHEEEMITETE ] (4K) 2015887 : Solve y” — 3y’ + 2y = 2x + 3, y(0) = 4, y’(0) = 5 @FEZ040 https://youtu.be/25N60hG9k71 7'39"
306|Y (2018 ESHEEEMITETE ] (4K) 2015887 : Solve y” — 2y’ +y = 2 sin 3x + exp(2x) @2 2040 https://youtu.be/YAJ6L 6YUAS 11'26"
307|® (2018 EBHEBEEMITEE ] (4K) 2015887 : Solve y’ = y2 exp(—2x), y(0) = 4 @12 Z009 https:/youtu.be/fxofsLbg6Q8 3'03"
308|Y (2018 B HHEEEMITETE ] (4K) 2015E K : Solve y2 +y — xy’ = 0 @12 2009 https:/youtu.be/MY 1 AEKUc3xw 4'41"
309|Y (2018 BIHHEEEMITETE ] (4K) 2015E K : Solve y” + 2y’ — 8y = 16 + (12x — 4) exp(2x) @IEE014 https://youtu.be/gdasK00ahOU 13'51"
310|'® (2018 BEHEFEMITETE ] (4K) 2015E K : Solve xdy + (y — x*y?)dx = 0 @IZE015 https://youtu.be/9ySVZWwICjU 7'35"
311|Y (2018 BEIHHEEEMITETE ] (4K) 2015E K : Solve x’=3x -2y, y’ =y — 4x, x(0) = 8, y(0) = 4 @I E 143 https://youtu.be/btW4A3mb2Qo 13'17"
312|Y (2018 BEIHHEEEMITETE ] (4K) 201531E : Solve y” +y =0.001x2, y(0) = 0, y’(0) = 1.5 @IZ £040 https://youtu.be/LINSMHPmGso 10'08"
313|® [2018 B HHEBEREMITETE ] (4K) 201531E : Solve y” + 6y’ + 9y =0, y(0) =2, y’(0) = 0 @2 Z024 https://youtu.be/aoNiWz9fSSE 4'57"
314|® [2018 B HHEBEEMITETE ] 4K) 201531E : Solve y” -3y’ +2y =t, y(0) =4, y’(0) = 5 @2 Z 143 https:/youtu.be/T gX8JzPpWE 16'08"
315|® [2018 B HHEBEEMITEIE ] (4K) 201531E : Solvey’ = (y +x)(y +x—5) -2 @R E011 https://youtu.be/QVGPsQOoK4I 1322"
316|Y (2018 BEHHEEEMITETE ] (4K) 201531E : Solve xy’=y> +y — 7 @12 2009 https://youtu.be/ylIFRjdOg95s 10'20"
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317\ (2018 B EHEEEMITETE ] (4K) 201531E : Solve (y2 — 4)dx + xdy = 0 @2 Z009 https:/youtu.be/OIEaME9K5VI 5'57"
318|Y (2018 BESHEEEMITETE ] (4K) 20151E : Prove that L{ cos kt } =s / (s> + k*) @I 2154 https:/youtu.be/VyN2WF8tgUk 11'04"
319|® (2018 B EHEBEREMITETE ] (4K) 2015321E : Find the value of the determinant of a 3 x 3 matrix @2 2194 https://youtu.be/JSNJd4gnt84 2'57"
320|Y (2018 BIHEEEMITETE] (4K) 20158 R : Solve y*”’ —y’ = 2x + exp(x) @IEZ055 https:/youtu.be/8ISUTviw8Ks 9'12"
321 (2018 B IHEEEMITETE ] (4K) 20158 R : Solve y** + 9y =cos 2x, y(0) =1, y(n / 2) = -1 @2 E 143 https:/youtu.be/rbB3g8gaXal 13'09"
322|® (2018 B IBHEEEMITETE ] (4K) 20158 R : Solve y” + 4y’ + 7Ty = 0 @I E025 https:/youtu.be/qHOVRM7PCZ4 4'38"
323|Y (2018 ESHEEEMITETE ] (4K) 2015F R : Solve y” + 3y = 13 sin 2t, y(0) = 6 @12 143 https:/youtu.be/7TWWnbxIMW8 9'37"
324\ [2018HBILHEEEMITETE ] (4K) 20158 R : Solve y” + 2y’ + 4y = 0 @I 025 https://youtu.be/FdyvhWgBIWA 5'01"
325|% (2018 B IHEEEMITETE ] (4K) 20158 R : Solve y” + 2y’ — 3y = 8 exp(x) @IE E041 https://youtu.be/GtonYTY 7db8 5'35"
326|® (2018 BEHEBEREMITETE ] (4K) 20159 R : Solve y” + 2y’ — 3y = 0 @I 2023 https://youtu.be/ub2Cfmm8oFY 2'13"
327\ (2018 B EHHEEEMITETE ] (4K) 20158 R : Solve y” — 10y’ + 25y = 0 @I 024 https:/youtu.be/rx37WAfIgL M 220"
328 (2018 B HHEEEMITETE ] (4K) 20158 R : Solve y’ = xy, y(0) = 2 @IZZ009 https:/youtu.be/PGYfbK6SeEE 228"
329|® (2018 B EHHEEEMITETE] (4K) 20158 R : Solvey’ —y / x=x> @014 https://youtu.be/FqebQkDF3K 8 3'41"
330|Y (2018 BESHEEEMITETE] (4K) 2015F R : Solve x2y” —xy’+y=xInx, y(1) =y’(1) = 0 @12 043 https:/youtu.be/AS3MrdC6pal 12'36"
331|® (2018 B IHHEEEMITETE ] (4K) 20158 R : Solve 2y” — 5y’ — 3y = 0 @2 E023 https:/youtu.be/6M7mg2qoQEY 2'17"
332|® (2018 BB HEBEEMITETE ] (4K) 20159 R : Solve [(4x2ydx + xydy), B EEEC : & x=y> HE (1,-1) 2E (1,]) @IEE237 https://youtu.be/bs 9k6vLiES8 3'45"
333|Y [201 8B ILHEEEMITETE ] (4K) 20158 R : Solve [exp(2y) —y cos xy]dx + [2x exp(2y) — X cos Xy + 2y]dy = 0 @2 Z012 https://youtu.be/I01a0lpOGkI 8'40"
334|Y (2018 BIHEEEMITETE ] (4K) 20158 R : Solve (x2—9)y’ + xy = 0 @FZZ009 https:/youtu.be/P7xtVXcoKIs 4'30"
335|Y (2018 B IHEEEMITETE ] (4K) 20158 R : Solve (x2—4)y’ + xy = x @FZZ009 https:/youtu.be/CsfQ5e2r7bE 6'44"
336|Y (2018 BESHEEEMITETE ] (4K) 20155 R : Solve y” + 4y’ + 4y =0, y(0) = 3, y’(0) = -1 @12 024 https:/youtu.be/vFkOrBXZj U 3'52"
337\ (2018 ESHEEEMITETE ] 4K)2015F R : Solve L'{1/[(s+a)s+b)]},a#b@REISI https:/youtu.be/HIQFEyK BSe4 3'53"
338|Y (2018 ESHEEEMITETE ] 4K) 2015K[F) : i8558 3 x 3 FEfEZ1TAITES (b —a)(c —a)(c —b) @R E 194 https://youtu.be/dtQsAJuYJLY 4'09"
339|®Y (2018 B IHHEEERMITETE] 4K)2015KE : @ik 2 KB ER @EE191 https://youtu.be/dhsUaRQ2¢c38 14'06"
340|Y (2018 BEHEEEMITETE ] (4K) 2015K[F) : Solve y” + 4y’ + 3y = exp(t), y(0) = 0, y'(0) = 2 @12 E143 https:/youtu.be/x11IRh48DbQs 12'57"
341 (2018 B IHEEEMITETE ] (4K) 2015K[E) : Solve y” — 6y’ + 9y = 0 @12 2024 https:/youtu.be/ ecTyiK4Sz0 2'02"
342 (2018 B IHHEEEMITETE ] (4K) 2015K[E) : Solve y” — 2y’ +y = exp(x) @IE E041 https:/youtu.be/Cu21tnKL5M8 7'42"
343|® (2018 B EHHEBEEMITETE ] (4K) 2015K[F : Solve xy’ +y = x2y> @I 2015 https://youtu.be/FPyopgNejw4 736"
344|® (2018 B IHHEEEMITETE ] (4K) 2015K[3) : Solve x2y” — 5xy” + 9y = 0 @IEZ032 https://youtu.be/E4v6DF8AJyg 3'15"
345|® (2018 B IHEEEMITETE ] (4K) 201454 K : Solve yy’ + xy? =x> @I 2015 https:/youtu.be/31VIc5w5KGs 10'08"
346|® (2018 B IHEEEMITETE ] (4K) 20148 K : Solvey”’ —y =2 / [exp(x) — 1] @IZ E043 https:/youtu.be/uf6uGbaL 1sE 15'30"
347|® [2018 B EHEBEEMITEIE ] (4K) 201454 K : Solve x2y” —xy’ +y = cos(In x) @2 2032 https://youtu.be/WFWTofAdzrQ 1822"
348|Y [2018BIHEEEMITETE ] (4K) 201454 K : Solve x” + 9x = 0, x = x(t) @2 E025 https:/youtu.be/h25r k3prPE 3'55"
349 (2018 B IHEEEMMITETE ] (4K) 201484 K : Solve x*=2x +y + exp(—t), y’ = X + 2y, x(0) = y(0) = 1 @IZZE182 https:/youtu.be/pnBQd 1K g8hM 20'47"
350/ (2018 BIHEEEMITETE ] (4K) 201458 K : &K A 7 10 X5 @IEZ 198 https:/youtu.be/THIGcT8QWXA 4'39"
351|® [201 8B HUBEEMITEE ] (4K) 201488 K : B 2xy> — 3y — Bx + ax®y*> —2ay)y’ =0 BIESHMA HEL ... @RZ012 https://youtu.be/T4e9HXIDs5A 17'39"
352|® [2018 B BHBEREMITEIE ] (4K) 201458 K : Solve y” + 4y = §(1), y(0) = y’(0) = 0 @2 175 https:/youtu.be/mUkjktLijwgA 5'01"
353|Y (2018 ESHEEEMITETE ] (4K) 20145%RK : Solvey’ cosx + By — 1) secx =0, y(n / 4) =4 / 3 @R Z009 https:/youtu.be/6fKiYKcJf-4 8'31"
354\ (2018 BESHEEEMITETE ] (4K) 20145%RK : Solve xy” — 5y’ + 10y / x=0, y(1) =2, y’(1) = 3 @2 Z033 https:/youtu.be/cR3gXY-2ALI 15'51"
355|® (2018 BIHEEEMITETE ] (4K) 201458 K : Solve x2y” —xy’ + 2y = 0 @12 Z033 https:/youtu.be/VOVID8tGeCM 7'50"
356/ (2018 BIHEEEMITETE] (4K) 201458 K : Solve x” —2x"+ 3y’ + 2y =8, 3y + 2y’ — x* = 0, x(0) = x’(0) = y(0) =0 @2 Z 182 https:/youtu.be/1Z0-YAjOGns 32'53"
357\ (2018 ESHEEEMITETE ] (4K) 2014558 K : Solve L'{ 4 exp(—3s) / (s> + 4s + 20) } @I2Z 162 https://youtu.be/5ktKDk8hebU 820"
358|® [2018 B EHEBEREMITETE ] (4K) 20145 R1K : Solve L{f(t)}, f(t)=2t-sint for 0 < t < 7, f(t)=0 for t > n @2 Z 143 https://youtu.be/tUQOSwxjFKs 16'56"
359|® (2018 BB HEBEEMITETE ] (4K) 201488 K : Solve f(t) =2+ [ f(t — 1) exp(—1)dt, &R LR t, FIRS 0 @2 163 https://youtu.be/O4PfQFcOhwM 7'34"
360|Y (2018 ESHEEEMITETE ] (4K) 20145 %K : Find the Laplace transform of t exp(t) cos(3t) @I £177 https://youtu.be/x8hCh3rF ec 10'29"
361|® [2018 B EHEEEMITETE ] (4K) 20145 K : Find the value of the determinant of 4x4 matrix @3g 2194 https://youtu.be/MpK Tmy23FIY 13'12"
362|Y (2018 BEIHHEERMITETE ] (4K) 20148« HERH T 2 KEHFER AX=b @IEE192 https://youtu.be/R7sBKuza3T0 19'09"
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363|Y (2018 BILHEERMITETE ] (4K) 2014 M - 55K 3x3 7EfE 2 2B [E @I E 192 https://youtu.be/1PtX6alc-t4 11'55"
364|Y (2018 B IHEERMITETE ] (4K) 20148 : 55Kk 3x3 7 =AM MR @R E192 https://youtu.be/tOe GPrJmCs 11'04"
365|Y (2018 B IHHEEEMITETE ] (4K) 20145 H : Solve y1* = —3y1 + y2— 6 exp(—2t), y2” = y1 — 3y2 + 2 exp(-2t) @FEZ059 https:/youtu.be/SKDCWzOMOSU|  15'15"
366|Y (2018 B IHHEEEMITETE ] (4K) 20145 H : Solve y” + 2y’ + 2y = §(t), y(0) =0, y’(0) = 0 @2 E175 https:/youtu.be/MSdMgYy01Hc 7'52"
367|% (2018 BIHHEEEMITETE] (4K) 2014 H : Solvey” —y’— 2y =10sinx, y(0) =1, y’(0) = 0 @I 143 https://youtu.be/aINHIZ7iWnE 26'08"
368|Y (2018 BIHHEEEMITETE ] (4K) 2014 H : Solve y” —y’— 2y = 10 sin x, y(0) = 1, y’(0) = 0 @12 Z040 https://youtu.be/2vCdWr ACIS8 13'16"
369|¥ (2018 B EEEMFEEE=] (4K) 2014F 8 : Solvey’ =y / x+2x* cos x* / y, y(Vr) = 0 @IEZ015 https://youtu.be/TqghvOHrKigQ 9'52"
370/ [2018H B HEBEEMITETE ) (4K) 20145 : Solve y’ — 2y = — 3y> @I E015 https://youtu.be/c4rihU5p5uQ 6'46"
3711 (2018 B HHEEEMITETE ] (4K) 2014 H : Solve xy” =y’ + x(v’) @R E015 https:/youtu.be/OppXWdcUDaQ 10'45"
372|® (2018 B HEBEEMITETE ] (4K) 20145 H : Solve x>y + axy’ + by = x In x @12 2032 https://youtu.be/smvWqRt2D-Q 19'58"
373|® (2018 EBHEBEREMITEE ] (4K) 20145 : Solve x7+3y’+3y=0, x’+3y=t exp(—t), x(0)=0, x’(0)=2, y(0)=0 @IZ E 143 https://youtu.be/ArJbolfUBdk 26'38"
374|® (2018 BESHEEEMITETE ] (4K) 201498 : Solve L' { [(s—2) / (s —3)] exp(—s) } @IRE162 https://youtu.be/-FhmzMP7Mhg 4'45"
375|% (2018 ESHEEEMITETE ] (4K) 201498 : Solve L' { [(s—2) / (s —3)] exp(—s) } @IRE162 https:/youtu.be/Xz4vwIfVEhY 4'08"
376|® [2018 B HHEBEREMITETE] 4K) 2014508 : Solve L{t—2+t83/2!1—t*/3!+ ...} @2E161 https://youtu.be/0lOBMgbh6ew 2'49"
377|¥ (2018 B EHHEEREMIFTETE ] (4K) 20145 : Solve [ [x2 exp(—2x)] dx @I E (+:0047%) https://youtu.be/A6IVV4tW4b0 429"
378|Y (2018 EIHHEEEMITETE ] (4K) 20145 H : Solve (D2—4)D* (D2+D+2)2y=0,D=d/ dt @EZE052 https://youtu.be/1T2ZXv3YDd8 7'05"
379|® (2018 BEHHEEEMITETE ] (4K) 20145 H : Find the orthogonal trajectories of xy2 = C @3 2020 https:/youtu.be/e77JOPwUIWg 4'32"
380|® [2018H B EIHEBEREMITEIE ] (4K) 20149 : Find the eigenvalues and eigenvectors of a 2 x 2 matrix A @I2Z066 https://youtu.be/Cssc2Rr5LeY 929"
381|Y (2018 BIHHEEEMITETE ] (4K) 2014F1F : Solve y” — 3y’ + 2y = 12 exp(-2t), y(0) = 2, y’(0) = 6 @I Z£ 143 https://youtu.be/UfmG50EyqgKM 1321"
382|Y (2018 B IHHEEEMITET= ] (4K) 2014F1F : Solve (x2 + 3y?)dx — 2xydy = 0 @32 2010 https://youtu.be/mzYDoY 9rTts 7'25"
383|Y (2018 B IHHEERMITETE ] (4K) 20148 R : Solve y2y’ =% (2x2—y°) / x @IRE015 https://youtu.be/oF5n9¢9fm4M 11'44"
384|Y (2018 B SHEEEMITETE ] (4K) 20149 R : Solve y1* = y1 +y2 + 10 cos X, y2” = 3y1 — y2 — 10 sin x @2 2062 https://youtu.be/ExK_ow1jnF4 15'32"
385|Y (2018 BEIHHEEEMITETE ] (4K) 20145 R : Solve y1* = 3y1 —4y2+ 20 cos t, y2” = y1 — 2y2, y1(0) = 0, y2(0) = 8 @IEZ059 https://youtu.be/i_ GdNuHDGok 16'43"
386|Y (2018 B IHHEEEMITETE ] (4K) 20145 R : Solve y” + 4y’ + 3y = 65 cos(2x) @1 2040 https://youtu.be/ymuaScn0iz4 10'37"
387|® (2018 BIHHEEEMITETE ] (4K) 20145 R : Solve y” + 2y’ — 3y = 3, y(0) = y’(0) = 0 @12 E040 https:/youtu.be/yWlzb-tyyyQ 9'16"
388| ¥ (2018 BB HEBEEMITETE ] (4K) 20145 3R : Solve y’(t) = 1 — exp(—20) [ y(1) exp(21)dt, i LFRA t, FIRA 0 @12 163 https:/youtu.be/eISFFzy3 OY 9'13"
389|® (2018 BB HEBEEMITEE )] (4K) 20145 R : Solvey’ +y=—x/y @R E015 https://youtu.be/qWw 1 wIXwgk8 10'31"
390|Y (2018 ESHEEEMITETE ] (4K) 20145 R : Solve x*y’”” — 3x%y’” + 6xy” — 6y = x* In x @IRZE057 https://youtu.be/rRKEgwt7U10 25'59"
391|® [201 8B HEBEEMITEE ] (4K) 20145 3R : Solve xPy”” — 3x%y” + 6xy’ — 6y = 0 @12 2031 https://youtu.be/pLU_DNXE-2¢ 522"
392|Y (2018 BIHHEEEMITETE ] (4K) 20145 R : Solve L' { exp(—6s) / [s(s2+s+1)] ! @IRE162 https://youtu.be/LwmMjObF3Lk 12'55"
393|® (2018 EBHEBEEMITEE ] (4K) 20145 R : Solve (2xy — y?)dx — x2dy = 0 @12 E013 https://youtu.be/JvOZQsPgqQ0 16'08"
394\ (2018 BIHEEEMITETE ] (4K) 2013341 : Solve y” =0, y(0) = 1, y’(0) = 2 @IZEZE008 https://youtu.be/ZzOOGLibmZs 3'59"
395|% (2018 B HHEEEMITETE ] (4K) 2013F41F : Solve y” + .2 y = (1), y(0) = yo, y'(0) = 0 @I 143 https:/youtu.be/az7XW1DDZL8 3'51"
396|Y (2018 B IHHEEEMITETE ] (4K) 2013F41F : Solve y’ — y = exp(—x) @2 Z014 https://youtu.be/Am]1 ftctxRvI 5'17"
397\ (2018 BIHHEEEMITETE ] (4K) 2013%341E : Solve dy = 2xdx @FEZ008 https:/youtu.be/LnFr-xNa4Q4 1'58"
398|Y (2018 ESHEEREMITETE= ] (4K) 2013%81E : Solve L'{ 1/ [s(s>+ 1)] } @IRE147 + 154 https:/youtu.be/4ANLrHQTzY2w 2'16'
399|® (2018 BT EMITETE] (4K) 2013847 : Solve L'{1/[(s+ 1)(s+2)] } @®REI151 https://youtu.be/qZc5VVnnOpE 227"
400|® (2018 BEHHEBEEMIETE ] (4K) 20133415 : Solve L{ £ exp(2t) ! @I 161 https://youtu.be/XO0lkwlYU2U 2'45"
401|® (2018 B BHEEEMITETE ] (4K) 2013FSF : Solve y”’ — 5y” + 3y’ + 9y = 0 @12 2052 https:/youtu.be/yuiMhVN3rMA 424"
402 (2018 B SHEERMITETE ] (4K) 2013FF : Solve y’ = y*> — 16 @2 009 https://youtu.be/BAl73nqyobU 6'13"
403|® (2013 BEHHEBEEMIETE ] (4K) 2013F5F : Solve y’ +y = exp(—3x) @R E014 https://youtu.be/RwJ9X9LrEVU 2'45"
404|® (2018 BEHHEBEEMIETE ] (4K) 2013F5F : Solve x2y” +xy’ —y = 0 @2 E023 https://youtu.be/NZMF27T23a8 2'44"
405|® (2013 BEHHEBEEMIETE ] (4K) 2013FSF : Solve (8x + 4y)dx + (4x — 8y?)dy = 0 @I E012 https:/youtu.be/pU7wVUIn-Qc 6'13"
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