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PART A
Ql Show that the following differential equations is either separable, homogeneous, or

exact . Then solve the equations in the form ofy.

,)
(a) dY 

-e" 
+7

dxv
(10 marks)

(b) dy_y2+x2
dx 2xv

(10 marks)

Q2 Given the ordinary differential equation #.2*+ 5y =I6e'+ sin2x.

(a) Solve the homogeneous equation #.2*.5y =0 .

(6 marks)

(b) Solve the homogeneous equation # .2# + 5y = l6e' .

(7 marks)

(c) Hence find the solution of the ordinary differential equation

1*24*5v=l6e'+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 wanner 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 stining
occasionally, you could bring the temperature of the soup to 60 degrees C in ten
minutes.

(a) Find the rate of change of the temperature dT I dt in term of I and Z" , given the

temperature of the soup Z(r)and the ambient temperature Z,

(4 marks)

(b) Show thatT -7. = Ae-H

(4 marks)

(c) Using the observed initial temperatures of the soup, Z(0) : 100, find the
constant l. Hence find Z(r).

(4 marks)

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

(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.

(i) l(t' - cosx) dx

(ii) 
Jx'z 

(, -zr') a,
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(iii) 
J
x' +4xt -2x2 -7

(10 marks)

(b) Evaluate the integral using the appropriate formula.

(i) l--2!:i-- dx
' ("' * 6x +31

r6(ii) ) , *dx

(10 marks)

Q5 (a) Find the area of the region bounded above by y = x + 6 , bounded below by

! = x2, and bounded on the sides by the lines x = -1 and x =3 .

(8 marks)

(b) Find the volume of the solid generated when the region R in the first quadrant

enclosed between / = 2x and y = ,' 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 ofy.

..dv x2+2
tar;dxv

(10 marks)

(b)(y' -2x)dx+Qxypy =g

(10 marks)

dx
x-
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Q7 Show that the following differential equations is either separable, homogeneous, or
exact . Then solve the equations in the form ofy.

r-l'(a) 7=3y-*yax
(6 marks)

(b) dy _x+y
dx x-v

(7 marks)
(c) 2xydx+(x' - y')dy:o

(7 marks)

- END OF QUESTTON _



DAS 20603

FINAL EXAMINATION

SEMESTER/ SESSION : SEM II 1201212013 PROGRAMME : 3 DAE
COURSE: ENGINEERING MATHEMATICS II COURSE CODE : DAS 20603

able : LaDlace translbrm.

L{ /(t)}=ff f (t)e-" dt:F(s)

fft F(s)
k L

J

{, n:1,2,. nt,
-------:-

.s'*t

e 1

s-o
sin at a

', 1s- +a-
cos at J

'r)s- +a-
sinh ar ct

),s- -a-
cosh a/ J

))s- -a-

eo'/(t) F(s - a)

{ flt) , n:1,2, . gt1'4!!9

Formula
Table 2 : Indefinite differentiation

Table 3 : Indefinite intesral

lsec', dx = tanx + c

J"ott c2xdx=-cotx+c

Jt."rtanxdx=secx+c

d, I du

-tnudx udx

dx dx
ddu
-slnt/dx dx
d,du
-tAnu = SeC-
dx dx
ddu
-cosudx dx

t= [VG)-sG)] dxorA= fu(i-,0)lay

able5:Solutionof r solution -l- +c
ftx]l wk)
P, (x): An r" * An-l .tr"-'+ ..+ A1x * Ag x'(Bn xn * Bn-l .trn-'+ ..+ B1x + B9 )

Ce* x'(Pe*)

Ccospx atauC sin Bx x'(p kos Fx + q sin Bx)

Notes : r is the smallest non nesative intesers to ensure no alike terms between vilx\ andvnk\.
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