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SECTION A

Q1

Solve the following equations by using the method of undetermined coefficient.

dy dy

(a) ——3——4y=2cos2x.
dx” dx
(8 marks)
d’y .
(b) 7 ——4y =x+5sin3x : y(0)=2 and y'(0)=0.
X

(12 marks)

Q2 By using the method of variation of parameter to find the general solution of the given second
order differential equation.
(@) Y -6y'+9y=(3-x)e™.
(10 marks)
d*v ) ¥
(b) —'I—?d—}+]0y:—~\-—3
dx” dx T
(10 marks)
SECTION B
Q3 (a) Find the integrals of :
(i) j (8x" +3e™™) d.
(4 marks)
(ii) J- cos7x— - ]dx.
Bx+1)
(4 marks)
(iii) jxl Inx dx.
(5 marks)

(b) Find the approximate value for _Ll\lx3 + 1 dx using trapezoidal rule by taking step

size, h=10.2.
(7 marks)
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Q4 (a) Given two curves y=+/x—1 and y= (x—l)z.
(i) Sketch the graphs of the curves.
(5 marks)
(ii) By using the cylindrical shells method, find the volume of the solid generated
when the bounded region is rotated about x - axis.
(8 marks)
e 4 -
(b) Find the arc length of the curve » =§x~ -1 when 1<x<2.
(7 marks)
Q5 (a) Find the solution of the given linear differential equation.
dy Ix
(x+2)—i—+,1'=(x+2)e' : [VP: »(0)=2.
ax
(10 marks)
(b) Given the first order differential equation :
(,1‘—.{1’3 +2ye’ )d\'+(x—.\'2y+2e" )afv ={.
(i) Show that the equation is an exact ordinary differential equation.
(2 marks)
(i) Find the general solution of the equation.
(8 marks)
Q6 (a) As a worker in a factory, you need to remove a heavy metal with its core temperature
of 1000 F from a furnace and placed the metal on a table in a room that had a constant
temperature of 72 F. One hour after it is removed the core temperature is 910 F. The
temperature of the metal must be below 540 F before you can transfer it to the next
section.
. . dT —kt
(1) Given e —kdr . Showthat T —T, = Ae™.
(4 marks)
(ii)  Byusing 77, = 4e™", with 7(0)=1000 F and 7, =72 F, find the constant
A. Hence find 7(1).
(4 marks)
r‘ﬁ:h-h-ﬁ"m—“‘“‘ —— 3
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Q7 (a)

(b)

(c)

(iii)  Given the observed temperatures of the metal, given T(l) =910 F. find the

constant k.
(4 marks)

(iv)  Find the time taken for the temperature of the metal to be below 540 F.
(3 marks)

k{r=1,)

The world population growth is described by y(7) = y,e with / measured in years.

(1) If the population increased 2011 by 3% from 2010 to 2011, find £.
(3 marks)

(ii) If the population in 7, = 2010 was 5 million people, find the actual population
for 2020 predicted by the given equation.
(2 marks)

By using the integration by parts to show that

| | 2 1
—X —x —x
e? dx=2+/xe? —J.\/;ez dx .
0

(3 marks)

= 1
o

dx.

3
By using Simpson’s Rule with h = 0.4, find the approximate value of I 3’2
? X4 S

(5 marks)

. ’ : . 2 6
'he equations of two curves are given by y=x"—1 and y=—.

X

(i) Sketch the two curves on the same coordinates axes.
(3 marks)

(i) Find the coordinates of the points of intersection of the two curves.
(3 marks)

(iii)  Calculate the volume of the solid formed when the region bounded by the two

curves and the line x = 1 is revolved completely about the y — axis.
(6 marks)

- END OF QUESTIONS -
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COURSE NAME : ENGINEERING MATHEMATICS 11 COURSE CODE : DAE23403
Formula

Table 1: Characteristic Equation and General Solution

Homogeneous Differential Equation: 4" +6y"+cy =0
Characteristics Equation: @’ +bm+c¢ =0
b St
- 2a
Case Roots of Characteristics Equation General Solution

! Real and Distinct; "1 * "> y,(x)= de™" + Be"

2 Real and Equal: m,=m,=m J’;,(I) == (A <k Bx)enn'

3 Complex Roots: ™ =atiff v, (x)=e" (Acos fx + Bsin f)

Table 2: Particular Solution of Nonhomogeneous Equation
ay"+by'+cy = f(x)

f(x) V,(x)
P(x)=Ax"+A,_x""+...4+ Ax+ 4, & (B,,x" +B, "' +..+Bx+ BU)
Ce™ x ( Pe™ )
C'cos fx or Csin Bx x"(Pcos fx+Qsin fx)
P (x)e™ X (Bx"+B, X" +...+ Bx+B,)e"
x’ (B”x" +B,_ x""+...+Bx+B, )cos Bx
cos fix
Pix)s | or +
sin fBx
X (B”x” +B,_ x""+...+Bx+B, )sin Px

Notes: r is the smallest non negative integer to ensure no alike term between y ,(x) and p, (x).
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Table3: Variation of Parameters Method

Homogeneous solution, y, (x) = Ay, + By,

. ~ . ,v }'1
Wronskian function, W ="' “* =5 w5
Y oY 2 2
u =—J‘i’3.j(_'x)¢r+‘.1 i :1.1’1.f(:’f)¢t+3
ah z all

General solution, y(x)=uy, +u,,

Table 4: Trigonometry Identities

y 2 2
sin~ f+cos =1

. bl ]
sin” ¢ =;(l—cos 2t)

i | l
cos” 1 :5(l+c052!)

Table 5: Partial Fraction

a _ A i B
(s+b)s—c) s+b s-c
a A B C
s(s=b)s—) &5  s=b @ s—c
a A P B
(s+b)> s+b (s+b)
a . A N Bs+C
(s+b)s*+¢) (s+b) (s*+c¢)
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Table 6: Integration and Differentiation

Integration Differentiation
j-’fntir — xn--rl +(. ixn = nxn—l
n+l dx
jldx=|n|x|+c —Inx=—
X dx x
| | . d a
—dx=———|n|a—bx|+( —ln(ax+h)=
a—bhx h dx ax+h
J'c”"cit = le"" 4G e” =ae“n
a . dx
; | , d .
_[sm ax dx =——cosax+( —sinax = acosax
a
_[cosm'd‘c:lsinax+C —COSax =—asinax
a dx
J'seczxafrztanx+(‘ B e
dx
Icsczxdr=~cotx+(‘ LE—
dx
_[u dv=uv—ﬁu’u d uv)=u£+vﬂ
ds ds ds
P du av
_l:,f (x)dx = F (b) = F (a) _{(2)= N
ds\ v v
7
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Area of Region

d

A= “_f’(x) — g(x)]dx or A= j[w( y)=v(y)]dy

Volume Cylindrical Shells

b d
V= IEmt_f'(.t) dx or e jmeﬁ S(y)dy
Arc Length
h 2
L= ] (ﬂJ de ot L=]|.[1 +[d_r] dy
: dx dy

Simpson’s Rule

h n-1 n-2 i
J'f(x) dx ~ 53'- (f(@)+ f(B)+4D fla+il)+2) fla+ih)|: n= ¢ ! g
: i= =2 1
: i Ut:ll i even
Trapezoidal Rule

h n—1 e

'[f(x)dr ~ g fla) +f(b)+22_f'(a+ih) : n= - ; <

a - =1 1
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