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PART A
Q1 Show that the following differential equations is either separable, homogeneous, or
exact . Then solve the equations in the form of y.

(a) Q=62x+7

dx y
(10 marks)
& g _ ¥ +x
dx 2xy
(10 marks)
2
Q2 Given the ordinary differential equation 4y +2 & +5y=16e" +sin2x.
dx’® dx
2
(@) Solve the homogeneous equation EI—ZX + 292}- +5y=0.
dx dx
(6 marks)
2
(b) Solve the homogeneous equation % + 2% +5y=16e".
(7 marks)
(c) Hence find the solution of the ordinary differential equation
2
d 2y+2ﬂ+5y=16e* +sin2x.
dx dx
(7 marks)
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PART B

Q3 As part of your part-time job at a restaurant, you learned to cook up a big pot of soup
late at night, just before closing time, so that there would be plenty of soup to feed
customers the next day. You also found out that, while refrigeration was essential to
preserve the soup overnight, the soup was too hot to be put directly into the fridge
when it was ready. The soup had just boiled at 100 degrees C, and the fridge was not
powerful enough to accommodate a big pot of soup if it was any warmer than 20
degrees C. You discovered that by cooling the pot in a sink full of cold water, (kept
running, so that its temperature was roughly constant at 5 degrees (C) and stirring
occasionally, you could bring the temperature of the soup to 60 degrees C in ten
minutes.

(@) Find the rate of change of the temperature dT'/dt in term of T and T, given the
temperature of the soup 7'(¢#) and the ambient temperature 7

(4 marks)
(b) Show thatT —T, = 4e™".
(4 marks)

(c) Using the observed initial temperatures of the soup, 7(0) = 100, find the
constant 4. Hence find 7().

(4 marks)

(d) Using the observed temperatures of the soup, given T(10) = 60, find the
constant £.

(4 marks)

(e) Hence, how long before closing time should the soup be ready so that you could
put it in the fridge and leave on time?

(4 marks)

Q4 (a) Evaluate each integral.
@) f(e* —cosx) dx

i) [x*(x—3x")dx



(b)

Q5 (a)

(b)
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x' +4x° -2x* -7

iii dx

(iii) [ -
(10 marks)

Evaluate the integral using the appropriate formula.

2x+6
@ j
x +6x + 3
ii d

Of el

(10 marks)

Find the area of the region bounded above by y = x + 6, bounded below by
y = x*, and bounded on the sides by the lines x=-1 and x=3.

(8 marks)

Find the volume of the solid generated when the region R in the first quadrant
enclosed between y =2x and y = x” is revolved about the y — axis.

(12marks)

Q6 Show that the following differential equations is either separable, homogeneous, or
exact . Then solve the equations in the form of y.

dy x*+2
dx y
(10 marks)
(b) (y* —2x)dx + (2xp)dy = 0
(10 marks)
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Q7 Show that the following differential equations is either separable, homogeneous, or
exact . Then solve the equations in the form of y.

d
@ ZL=3y-x

dx
(6 marks)
® dy_x+y
dx x-y
(7 marks)
© 2xydx+(x*—yHdy=0
(7 marks)

- END OF QUESTION -
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FINAL EXAMINATION
SEMESTER / SESSION : SEM11/2012/2013 PROGRAMME : 3 DAE
COURSE : ENGINEERING MATHEMATICSII COURSE CODE : DAS 20603
Formula
Table 1 : Laplace transform. Table 2 : Indefinite differentiation
L{fI=]5 f(t)e™ dt =F(s) U
/@ F(s) & u
k k _eu = eu l
o dx dx
n=12,. n! ismu=cosu il
Sn+1 X dx
e 1 4 anu=sectu-
i W
sin at a —cosu=—sinu-—u
s’+a dx ax
cos af a Table 3 : Indefinite integral
s°+a 2 _
Shar 4 J.sec xdx=tanx+c
s?—g? Icoseczxdx=—cotx+c
cosh at - ul - _[secxtanxdx=secx+c
5 -4 Table 4 : Application of Integration
at
e ) Fls-a) A= 'f[f g(x)]dxor4= ﬂ v(y)]dy
rfn,n=12, e 4" ()
=D ds” V= I2n’xf(x) dx orV = I27ryg(y) dy

Table S : Solution of particular solution ay” + by’ + cy = f{x)

fx)

M%)

P, (x)=Ax x"+ AL x"'l+ A+ Ay

x" (Bp x" + Bpy X"+ .+ Bix + Bp)

Ce™

x' (Pe ™)

C cosPx atau C sin Bx

x" (p kos Bx + q sin Bx)

Notes :

r is the smallest non negative integers to ensure no alike terms between yx(x) and y;(x).




