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Find the solution of the differential equation
(y2 +xy2)dx—(x2y—x2)dy =0

which satisfies y(2)=1.

Given that
dy _ 3x*+y
dx 3y’ -x
)] Show that the differential equation above is an exact equation.

(i)  Then, solve the equation.

Solve y"—-6y'+10y =0.

Find the solution of the equation below.

d*y _dy
22 4 y=12¢", y(0)=0, y'(0)=2
e dx y ¥(0) ¥'(0)

(8 marks)

(12 marks)

(5 marks)

(15 marks)
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PART B

Q3

Q4

(a) 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 burning
region increasing?

(5 marks)

(b)  Let f(x)=-:1):x3+—12—x2—6x+8.

1) Find the intervals on which f(x) is increasing and the intervals on which it

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

function f(x).Hence sketch its graph.

(15 marks)
Evaluate
(a) Ixz sin3x dx .
(8 marks)
(b) j (4x +6)x* +3x dx.
(4 marks)
3x* —2x+12
@ 2 +3)(x+2)
(8 marks)



Q5

Q6

(a)

(b)

(@)

(b)
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0 y+47 . . , . .
Evaluate I —2 2" dy by using the Simpson’s rule with 8 subintervals.
-1 95y —-34
(6 marks)
Find the area of the region enclosed by y=3—x and y = x?-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.

y
.

(6 marks)
Solve the homogeneous equation xdy — ydx —/x* —y* dx=0.
(10 marks)
Given
(6x2 —10xy+2’ay2)abc+(—5x2 +6xy—3y2)dy = 0.
1) Show that the given equation is an exact equation.
(i)  Then, solve the differential equation above.
(10 marks)
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Formulae

Differentiation And Integration Formula

Differentiation Integration
d " el xn+l
—x" =nx x"dx = +C, n#-1
dx J- n+1
Zlnx==~ jldx=1n|x1+c
X x x
ie" =e” _[exdx=e" +C
dx

d .
—sinx=cosx
dx
—cosx=-sinx

d 2
—tanx =sec” x

dx

d 2

—cotx=—csc’ x

dx

d

—secx =secxtanx

dax

—cscx=—cscxcotx

dx

d . 1

—sin” x=

dx 1-x?
1 -1

—cCc0s x=

X 1-x?
" 1

—tan x= 5

dx I1+x

=
_[ -1

1-x2

dx =tan™

~[1+x2

Icosx dx=sinx+C

J'sinx dx =-cosx+C
J‘sec2 xdcx=tanx+C
Jcsczx dx=—cotx+C
jsecxtanx dx=secx+C
Icscxcotx dx=-cscx+C
dx=sin" x+C
dx=cos x+C

x+C
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Volume, Arc Length and Surface Area of Revolution

V=ﬂ:][f(x)]2dx L:f 1+(%)2dx
= ([T ~LeCT ) S

:'[ 2 : L:J; 1+[;—";J dy
V=7rg[[w(y):| dy
s foop-bop)s  STlsee{E]

4

V=2m [x/(x) & S=2;zjbg(y),/l+(idf} dy
“ . dy

Characteristic Equation and General Solution

Differential equation : ay” +by'+cy =0;

Characteristic equation : am® +bm+c =0

Case Roots of the Characterlstlc General Solution
Equation
real and distinct : m, = m, y=Ae™" + Be"?”
realandequal :m, =m,=m y=(A+ Bx)e™
imaginary m=atif y=e%(Acos fx + Bsin fx)
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Numerical Integration

b

Jf(x)dxz%{f(a)+f(b)+2§f(x,)}

a

ff(x)dng f(a)+f(b)+4i§f(a+ih)+2§ f(a+in)

i odd ieven

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

f(x) Y, (%)
P(x)=Ad,+ A x+--+A4,x" x"(By+Byx+---+B,x")
Ce™ x"(Pe™)

Ccos fx or Csin fx x"(pcos px + gsin fx)

Note : r is the least non-negative integer (# = 0, 1, or 2) which determine such that there is no terms in
particular integral y ,(x) corresponds to the complementary function y(x).

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

y(x)=uy; +vy,
u=—Iy2f(x)dx+A v=fy1f(x)dx+B
aW aW
W= yl, y,2
DA )




