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PART A

Q1

Q2

(@)

(b)

©

(d

(a)

(b)

()

Evaluate

(i) I(xs +3e* + 5sin x + /x)dx.

(2 marks)
(ii) .[:w 22 : dx (Hint: use partial fraction)
x —
(3 marks)
x
Using substitution u =+/3x+1, find dx.
¢ J. V3x+1
(5 marks)
Find I e’ sin xdx by using integration by parts.
(5 marks)

1]
The definite integral of
& '[’ x?+1
rule for 5 strips, find an approximation value of 7.

dx is known to be equal to % Using the trapezium

(5 marks)

Sketch the graph and find the area of the region enclosed by the curves y = x°
and y =4x by integrating with respect to y.
(8 marks)

Use cylindrical shells method to find the volume of the solid generated when the
region enclosed by the curves y=x,x=1, ¥ =0 is revolved about the y-axis.
(6 marks)

Find the arc length of the curve, y= 3x% —1between interval x =0 and x =1.
(6 marks)
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PART B
QA (@
(b)
Q4 (3
(b)

Given the functions of f(x)=2+/x+3 -1 and g(x)=4sin(2x)-3.

(i) Sketch the graph of each function.

(6 marks)
(ii) Determine the domain and range of the functions.
(4 marks)
: . x +1 : :
Given functions of f(x)= and g(x)=%/x-1.Find
(i) the inverse of function for f(x)and g(x)
(6 marks)
(if)  the value of £(2)-g7'(2) +7£703).
(4 marks)
Evaluate
. ¥ +x-12
i lim —— <
® >4 x? L 5x+4
(4 marks)
. 3x-27
i) lim -2
( x—9 \/;_ 3
(5 marks)
%
Given piecewise function of f(x)= 1 ; 0<x<3.
-x+4 ; x>3
(i) Find lil‘I(l) f(x)and lim3 f(x).
(6 marks)
(ii) Find f(0)and £(3).
(2 marks)
(iiiy  Determine whether f (x) is continuous at x = 0and x = 3. State the reason.
(3 marks)
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Q5 (a)  Differentiate the following functions.

() y=§x+12tanx.

(2 marks)
(ii) y=nx"—cos(2x+ 7.
(2 marks)
6x
e
iii =—
R G
(3 marks)
(b)  Given y=4sint+2¢™> and x = 25¢* —cosz . Find
(i) L] and 4 .
dt dt
(2 marks)
.. dy . .. ..
(ii) I by using the parametric differentiation.
(2 marks)
(c) Find
(i) %(Zxcosx).
(2 marks)
. d,
ii — .
i) —(x)
(2 marks)
(ii)  the implicit differentiation for 4 ¥ —2xcosx = 5x* y.
(5 marks)
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Q6 (a
(b)
Q7 (a)
(b)

By using L’ Hépital’s Rule, calculate

x*—4x-21

(i) lim
7 35-5x
(3 marks)
. 10x° —123
(il) hmu.
0 3x(7—6x)
(3 marks)
Lo 1 =2 —19
(ii)  lim . : ==
e 3x"+5x7 —-22x
(4 marks)
Given a function, f(x)=6x’-29x>-3x+10.
(i) Find f'(x)and f"(x).
(2 marks)
(ii) Find the critical points.
(3 marks)
(iii)  Determine the minimum and maximum points of the function.
(5 marks)
Find the approximate value (to three decimal places) of
(i) J' = dx using trapezoidal rule by taking step size #=0.5 .
1 2x+3
(8 marks)

(ii) ls-x—ldx using one third(%), Simpson’s Rule by taking =8
X+

subintervals.
(8 marks)

The sides of a rectangular metal plate is x cm and y cm respectively. When heated, x
and y expanded at a rate of 2 cm/s and 3 cm/s. Find the rate change of the rectangle

area when x =10 cm and y = 8 ¢m.
(4 marks)

— END OF QUESTION -
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Table 1 : Differentiation

d d . du
E[C]zo ;[smu]:cosu(g)
d ny n-1 d " 3 du
dx[x] nx Z[cosu]——smu(g)
d du d 1(du
—|cu|=c— —n|u|l=—] —
dx[ dx dx[ | l] u(dx)
i uiv]:@iﬂ i[eu]:eu ﬂ
dx dx dx dx dx
d av  du d du
E[w]:uEJrvz E[tanu]zseczu(EJ
dv
dlu E—ua; %[secu]zsecutanu(%)
e
Chain Rule: & _ 4y du Parametric Differentiation:
u.dx dy
Y_| ) |_&a
dx . B
dt

|
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Table 2 : Integration

m’LC : jsinnxdx=—l(005nx)+c
n

n+l

Ix"dxzx

+C,(n;—1) jcosnxdx=l(sinnx)+C
n+l n

_"tanx dx = In| secx [+C

[~ = Linpessf+c
nx+b n

J“l‘dx=—lln,b—nxl+C J-seczxdx:tanx+C
b—nx n

J'enx dx=—]—(e"x)+C fcsczxdx:—cotx+C
n

Integration part by part: J-udv =uv— I vdu

© b
Improper Integral: I f(x)dxzblim J- f(x)dx
—>0

Area of Region

A= f[f(x) - g(x)]dx or A= d[W(y) —v(y)]ay
Yolume Cylindrical Shells
V= fsz(x) dx or V= jZnyf(y) dy
Arc Length
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Partial Fraction

a A B
g *
x“—=-1 x+1 x-1

Simpson’s Rule

[reas~ (f0+f”)+4§,ﬁ+2§,ﬁ ; n=boe

i odd i even

Trapezoidal Rule
[f(x)dng[(ﬁﬁf’,.)ﬂ"iﬁ]; n=2"4

h
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