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Q1 (2
(b)
Q2 (2
(b)
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Find the solution of the differential equation

Q—ytanx=1+sin2x
dx

which satisfies yL , J -0.

(10 marks)
By using the undetermined coefficients method, solve
y"—y'—12y=e4’.
(10 marks)
Solve the homogeneous equation
dy _x'+y
dx  xy—x’
if y=0 when x=1.
(10 marks)
Solve y"+2y'+y —e " cosx by using the variation of parameter method.
(10 marks)
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PART B
Q3 () The surface area of a sphere is decreasing at the constant rate of 57 cm’/s. At what
rate is the volume decreasing when its radius is 2cm?
(6 marks)
(b)  Determine the relative extrema of the function f(x)=x+—.
x
(6 marks)
1
(¢)  Find lim(cosx)x.
(8 marks)
Q4  Evaluate the following integrals.
@  [xinvxax.
(5 marks)
(b) J‘x3 sinx” dx.
(6 marks)
©) S S ¥
I\/ -x*—-2x+3
(6 marks)
d  [e¥ax
(3 marks)
1
Q5 (a) Evaluate Ix(xz +1°dx by using the Simpson’s rule with 8 subintervals.
0
(6 marks)
1 3
(b) Find the arc length of the curve y = —(2 +x° )2 over the interval [0,3].
(6 marks)
(c) Find the area of the surface generated by revolving the curve y = Jx from x=0 to

x =4 about the x-axis.
(8 marks)



Q6

(a)

(b)
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Solve the initial value problem
2y"— Sy'— Tw= 0
giventhatat x=0, y=0and y'=1.
(8 marks)

Show that the differential equation (2xy*+2y)dx+(2x’y+2x)dy=0 is exact.
Hence, find the solution.

(6 marks)
Solve y__y
dx  x(x+1)
(6 marks)
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Formulas

Differentiation And Integration Formula

Differentiation Integration
n+l
—x" =nx Ix”dx=x+1+c,
n
d 1
Elnx=;— j;dx=ln\x|+C
d—e —e je‘dx=e"+C
dx

d .
—SInX=CO0S X
dx

-COSXx=-—SInx
—tanx =sec” x
—cotx=—-csc™ x
dx

-secx =secxtanx

—cCscx=—cscxcotx

d . . 1
-SInT X = —==

dx

d—cos X =

dx J1-

d _l l
tan  x =

dx 1+x

Icosx dx=sinx+C

Isinx dx ——cosx+C
Iseczx dx=tanx+C
Icsczx dx=—cotx+C
Isecxtanx dx=secx+C
J'cscxcotx dx=-cscx+C
[——dx=sin" x+C
—_:_1—_dx= cos'x+C

[

=tan~ x+C

1+x
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Numerical Integration

Trapezoidal’s Rule

[rEd=2 ra)+ 7 (8)+2% 1 (x)
Simpson’s Rule:

f(@)+£(8)+4> f(a+in)+23 f(a+ih)

Volume, Arc Length and Surface Area of Revolution

d \2
‘/l+(él dy

T~
]
—,

V= 7r_ﬂ:w(y):|2 dy

oafbob-bo)s =l (3] e

c

V:27z'l}.xf(x) dx

=27 g(y)\ 1+(j"—y] dy
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Characteristic Equation and General Solution

Differential equation : ay" +by' +cy =0;
Characteristic equation : am® + bm+c¢ -0
Case Roots of the Cf.laracterlstlc General Solution
Equation
1 real and distinct : m, = m, y= Ae™ + Be"2
2 realandequal :m, =m,=m y=(4+ Bx)e™
3 imaginary m=aztip y =e®(Acos fx + Bsin fx)

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

JS(x) Y, (%)
P,(x)= Ay + Ayx+---+ 4,x" x"(By + Byx+---+ B,x")
Ce*™ x"(Pe™)
Ccos fx or Csin fx x" (pcos fx + gsin fx)

Note :  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)






