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Q1 (a) Evaluate the limit for each of the following.

@ lim (3++5x +6).

(3 marks)
N  x*—x—-6
S e
(4 marks)
x—1
iii lim ——.
Gl - 3 e
(5 marks)
TR 5x%+8x+3
Vo e T 1022 + 7
(4 marks)
(b) Given function f(x) such that
6 — mx, x=<2
x*—=10, 2<x<4,
f@=1"4,
o x> 4.
where m is a constant.
(1) Find m iflin% f(x) exists.
(4 marks)
(i)  Determine whether f(x) is continuous at x = 4 or not.
(5 marks)
Q2 (a) Calculate %‘5- for the following functions.
X
(i) y = (2x5 + 3x — 1)5.
(4 marks)
(i) y=(4+x%)sin2x.
(4 marks)
2Inx
(iii) = :
+ Vv1—x
(4 marks)
2
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(®)

(c)

Q  (a

(b)

(c)

Using implicit differentiation, obtain d_‘ for
X

x*+3e*y —2lny = 2x2.

(5 marks)
2
Given f(x) = 3x3(x — 5).
(1) Show that
5x—10
fla)=—"—"—.
X3
(3 marks)
(i)  Hence, use part Q2(e)(i) to find all critical points of f(x).
(5 marks)
Solve the following integral:
: 2
0 f (352 + 335 - %) ds.
2
(5 marks)
cos(In 2x) + x?sin(3
(ii) f s fo) e
x
(8 marks)
Evaluate the following by Simpsons Rule with A = 0.2:
1
f %%+ Ldx.
0
(7 marks)

Evaluate the integral below using Trapezoidal Rule with n = 4. Give the answer to
three decimal places.
4 2
f dx.
2 x—1

(5 marks)
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Q4 (a) Consider the shaded region R enclosed by the curve y =4 —x* and the line y =2 —x

as shown in Figure Q4.1 below.

‘3
A

B\ » X

Figure Q4.1

(1) Find points A and B.
(4 marks)

(i1) Determine the area of the shaded region R.

(4 marks)

(b) Figure Q4.2 depicts the region W bounded by the curve x = 2(y — y3) and line
x=0.

Figure Q4.2
(1) Identify the coordinates of point P.
(4 marks)
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(i1) Use the cylindrical shells method to evaluate the volume of the solid in Figure
Q4.2 generated by rotating 360° the region W about y = 0.

(4 marks)
(c) Calculate the length of the curve y = 6x% oM< < 2.
(9 marks)
— END OF QUESTIONS —
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FORMULAE

Table 1: Differentiation

= [k]=0 ki tant [ 1= ta
= ; ’ is a constan o, [secx] = secx tanx
— [4M] = n—1 e —
dx;x] nx = [cosec x] cosec x cotx
ol . G e e 7
gx [e¥] =e dx [cot x] co;;cdx
1 u
E[lnixl] = 1 —[f( ()] = —r
[ il d Vit = du+dv
-, lcosx] = —sinx bl = e
fsinx] = ) = ue + v o
7, [sinx] = cosx ] =w v
d ru vy
— [tanx] = sec? x e ) T Wy
dx[ : dx[v] p2
Table 2: Integration

fkdx=kx+(,',

k is a constant

1
fsinaxdx = —Ecosax+C

s
fx“dx= +C
n+1

1
fcosaxdx =Esinax +C

1
f—dx =In|x| + C
x

1
fe‘“‘dx =Ee‘”‘ +C

f e Sl e
L™ s i

fudv:uv—fvdu

Area of a Region

b
- f [f () — g ()] dx

d
- [ [w() — v(y)] dy

Volume Cylindrical Shells

b d
= f 2mxf(x) dx or V= f 2nyf(y) dy
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Arc Length

Simpson’s Rule

b n—-1 n—2 _
Lf(x)dng[(f(a)+f(b))+4;f(a+ih)+2 Zz f(a+ih)]; n=bh“

i odd i even

Trapezoidal Rule
b h < b—a
Lf(x)dx -~ —z—[f(a) + f(b) + 2;f(a+ ih)l; =m= L
7
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