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DSM 2933

PART A

Ql (a) Find the solution of the differential equation

(t, * *yr) a. -6, , - x2) dy = s

which satisfies Y(2)=I'
(8 marks)

(b) Given that
dy _3x2 + y
dx 3y' - *'

(D Show that the differential equation above is an exact equation.

(ii) Then, solve the equation.
(12 marks)

Q2 (a) Solve Y' - 6Y'+ 10Y = g. 
(5 marks)

(b) pind the solution of the equation below'

t+-24*!=lZe', /(o) =0, y'(o)=2
dx' dx 

(15 marks)



PART B

Q3 (a)

Q4

(b)

DSM 2933

Suppose a forest fire spreads in a circle with radius changing at a rate of 5 feet per

minute. When the radius reaches 200 feet, at what rate is the area of the buming

region increasing? 
(5 marks)

1^ I
Let f (x\-!xt +!x' -6x+8.J\/ 3 2

(D Find the intervals on which /(x) is increasing and the intervals on which it

is decreasing.
(ii) Identify the locations of the relative extrema and inflection point for the

function f (r). Hence sketch its graph.

(15 marks)

Evaluate

l't(a) 
J 

x- sm 5x ax.

el-ft) lG*+6)Jx' +3x dx.
J'

(c)

(8 marks)

(4 marks)

(8 marks)

, 3x'-2x+12
| ----=-- CIX .
J (xz *3)(x+2)



J"Qs

DSM 2933

v+47-1 - dy by usmg the Simpson's rule with 8 subintervals'
95v -34

(6 marks)

Findthe areaofthe region enclosed by y =3-x and y = x2 -9'
(8 marks)

Find the volume of the solid that is obtained when the shaded region R in Figure Q5

is revolved about the y - axis.

Figure Q5
(6 marks)

Q6 Solve the homogeneous equation x dy - y dx - 1-7 dx = 0 '

(a) Evaluate

(b)

(c)

(a)

(b)

(10 marks)

(10 marks)

Given

(u*' -rlxy +3y') dx+ (-st' + 6xv - 3v'z) dv = g.

(i) Show that the given equation is an exact equation.

(iD Then, solve the differential equation above.



DSM 2933

FINAL EXAMINATION

SEMESTER/SESSION: SEMII I 2008/2009 
COURSE : 2DEE/DET/DEX

SUBJECT: MATHEMATICS III CODE : DSM 2933

Formulae

Differentiation And Integration Formula

Differentiation Integration

dn
=nX

dx

d, 1

-lnx 
- -

d

-e' - e^
dx

d_SmX = COS'
dx

d
-COSX 

= -Slnt
dx

d)
-lAnX 

= SeC- .f
dx

d.)
-COtX 

= -CSC-.tr
dx

d
-sec.r 

= secxtanx
dx

d_CSCX = _CSCXCOI.T
dx

d._r
dx

v--tu-

vl-r-
d 

"or-' 
* -

dx

Ltun-t r = --l-dx l+x'

n-l

dx

-l

lx'dx -- 
t"t 

* c. n + -lJ n+l

lLar=lnlxl+CJx

te'dx=e'+C

Jrorr dx=sinx+C

Jrinr dx=-aosx-tC

Jr.r'" dx=tanx+C

Jcsc'* dx=-cotx*C

Jsecxtanx dx=secx+C

Jcscxcot x dx =-cscr+C

ffid":rin
-'x+C

;-t x+C

lJ ^ a* =tan-t x+cJl+x'
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Volume, Arc Length and Surface Area of Revolution

Characteristic Equation and General Solution

=f.w*
=(fffi*
,,irc>f(loj a.

zrf.srr>@a,

ou

v=n[jval'-tg('I')a"
d

L

L

,S-

s-

v = lt fif (.)]' a.

v=n[w(y)f'ay
d

v = rflt [r)J' -[,(il') ay

,u

V =2tr [x f (x) ax

Differential equation :

Characteristic equation :

ayo+by'rcy=Q;
am'+bm+c=0

Case
Roots of the Characteristic

Equation
General Solution

I

2

a
J

real and distinct i m | * m 2

real and equal 1 ffit = ffiz = m

imaginary : m=aliB

!: Ae^l* + Be^2'

y=(A+Bx)e"

!=e* (lcos Bx+ BsinBx)
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Numerical Integration

Particular Integral of ay" +by' + cy = f(x)

f (x) t o@)

P,(x) = Ao * Atx + "'+ A,x'

Ce*

CcosBx or CsinBx

x' (Bo + Brx + ... + Bnx')

x'(Pe*)

x'(p cos F* + q sin Bx)

Note : r is the least non-negative integer (r : 0, 7, or 2) which determine such that there is no terms in
particular integral /p(x) corresponds to the complementary function y,(x).

Variation of Parameters Method for ay" + by' + cy = f (x)

y(x)=uh*vlz

u=-l/2I9dx+A ,=lryPdx+B

w =lY' lzlvi lz

' 
V e) a, = ilt al + r (b). ri r a)f

L ,^[ ,-, n-2 I
[] r @ * - il r @) + r (b) * 4t r @ + ih) +zE t @ + iql

-t ,=l i=2 |

I i odcl i even I


