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Q1

Q2

Q3

(a)

(b)

(c)

(a)

(b)

(a)

(b)

Find the general solution of the first order differential equation
(y2 +2y—3)dx = (2y+2)(x—5)dy .

(5 marks)
Find the solution of the homogeneous equation & = ﬂ—j by substituting y =vx
dx  4x -6y
and L v+.vcﬂ ,
dx dx
(7 marks)

Solve the fust order linear differential equation xi=y+.x“i cos2x, given that

¥ (7?) =1.
(8 marks)

A wet towel from a clothesline to dry loses moisture through evaporation at a rate
proportional (o its moisture content. Il afler 1 Lhout the towel Lias lost 20% ol its otiginal
moisture content, find the time needed to lost 70% of the moisture.

(9 marks)

Police arrive at the scene of a murder at 11 am. They immediately record the
temperature of the deceased, which is 90 °F, and thoroughly inspect the area. By the
time they finish the inspection, it is 1.30 am. The temperature of the deceased was
recorded for the second time, which has dropped to 85 °F, and sent to the morgue. The
temperature at the crime scene has remained steady at 82 °F. When was the person
murdered? Assume that the temperature of the deceased at the time of death was 98.6
°F.

(11 marks)

Solve the second order homogeneous differential equation of 12y" 36y'1 24y =0
with initial conditions V(O) =—12 and V'(O) =-36.
(6 marks)

Using the method of variation of parameters, find the general solution of

y'+2y+y=e" Inx.
(14 marks)
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Q4 (a)  Find the Laplace transform for 7(r) =e™ sinh 5/ —tcos3¢.

(b) Find the inverse Laplace for the following equations:

. 6 Js—1

1 F(s)= + :
@ ) 58" s1-16

vy 4
11 F(s)= - .
() () s i25 514
. 515

iii F(s)= ‘
(i) ) s 185165

Q5 Solve the following initial value problems by using Laplace transform.

(a) 2y+3y=e" ; y(0)=5.

()  y"3y+2y=0; y=6and y'=-1 when ¢=0.

-END OF QUESTIONS -

(7 marks)

(4 tatks)

(3 marks)

(6 marks)

(L0 marks)

(10 marks)
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Table L: Laplace and [uverse Laplace Trausforns
L{f () =], /1 (0)e " =1 (s)
7 (1) F(s)
k
k i
s
n!
=12, i
5
[
eul
§—~a
sin at a
s a
S
cosat
st +a
sinh at 7 faz
cosh at 7 iaz
First Shift Theorem
e 1 (1) F(s—a)
Multiply with "
5 " d"F(s)
i tyn=12,.. -1
/() ()" —3
Convolution Property:
If F(s)=G(s)H(s),then I''G(s)=g(r) and [7'H (s)=h(t).
{ !
Fl) =E'Fla)=1" l G(S)H(S)J = [g(r)k(r—z')dr or Jh(r)g(f—r)dr
0 0
Initial Value Problem
L{y(t)} =Y(S)
L{y'(0)} =Y (s)-2(0)
L{y" (t)} =5"Y (s)—sy(0) -3'(0)

g e, g T 4
d Bt Yl & F
fy £ 3]

T
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Table 2! Differentiation

d .
~lel=0 5 o
dx [¢] dx[smu] usu[ e
(i\’[jﬁ]_” " ;;[CUSUJ” Siut‘(iih:]
i[cu]_cdj i[ln|u|]—l du
2 dx ul\ dx
d [u?f‘.V]:duidv d [Cﬂu—‘:cu L@J
i de dx dx
Ll [ d[a“]—a“ma[ﬂj
X dx dx dx o
v@—udl i[tanuj=seciu(@}
i[g}_ b dx e 7
dx| v 2
:;;[loga ”]ibgb e[@) %[secu]:secutanu(%)

Table 3: Integration

nil

jx”dx=x “C Jcosaxdx=lsinax+c
n+l d
J‘-l—dx:lnixHC J-tanaxdx=l]n|secax|+C
x a

I ! o —lhl‘a+bx‘+c
a+bx b

Jsinax dx:=—lcosax+C
a

Iudv eliei= uv—jvdu

Je“‘dx :ée‘“ +C
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'Table 4: ('haracteristic Equation and General Solution

Homogeneous Dilfetential Tquation. av”+bv +cv - 0

Characteristics Equation: am” 1 bm 1 ¢ =0

—~b+b" —4dac

2a
Case Roots of Characteristics Equation General Solution
1 Real and Distinct: m, # m, v, (x)=Ae™" + Be"”
2 Real and Equal: m, =m, =m v, (x) = (A4+ Bx)e™
3 Complex Roots: m—a +if v, (x) —e™ (Acos i+ Bsin f)

Table 5: Variation of Parameters Method

Homogeneous solution, ¥, (x) = 4y, + By,

Wronskian function, W = l yl, i? =02 =N
1 2
MI—J‘Md)C'FA u2=f—y‘f(x)dx+8
aW aW

General solution, Y(X) =Y +uy ¥,

CONFIDENTIAL




CONFIDENTIAL DAC 20103

FINAL EXAMINATION

SEMESTER / SESSION : SEM 1/2020/2021 PROGRAMME CODE: DAA
COURSE NAME : ENGINEERING MATHEMATICS IT COURSE CODE :DAC 20103

Table 6: Trigonometry Identities

sinZ¢ 1 cos®f—1

sin’ ¢ = 1(1 c0s?t)

cos’ t = %(1 +c0s2f)

Table 7;: Partial Fraction

_ P _ 4 B
(s+b)s—c) s+b s-—c
P{8) _£+ B S

s(s=b)(s—c) s s_—f:+ s§—c¢
P(s) A B
= +
(s+b)* s+b (s+b)
P(s) 4 . Bs+C
(s+b)(s>+¢c) (s+b) (s*+¢)
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