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Q1

Q2

(a)

(b)

(c)

(a)

DAS 10303

3 .
4x% —1

Given a function, f(x)=7x"+(2x-5)xand g(x)=4-—
Find
(i) 12 £(0)+ g(0)

(i)  2/()-g@2)
(i) fQ2a)-g0)

; FAG),
™ e
(10 marks)
Find the domain and range of the following functions
(i) f()=4x> +2x* -3x+7
(i) g0)=——
{5 marks)
Given f(x)=x*-3 and g(x)=+x*-3.
Find
(M (f~g)x)
(i)  (go/)®)
i) [@f +lg7@f
(5 marks)
Find the limits below.
() lim V¥ -2x—4
) limYEr4-2
x~0 3x
(i) lim (——-—3"3 — 4’ "3J
ol 7 -2x+5x°
(8 marks)



Q3

(b)

(©

(a)

(b)

()

DAS 10303

By using L’hospital’s Rule, compute:

. . l-cosx

® LI-IE 3x?

.. . 8-2x

i lim| ———
(i) x—m(xz—x—IZJ

(6 marks)

Refer to Figure Q2(c), check whether the function f(x) is continuous at x =— 1
and x =07

(6 marks)
Differentiate
(i) y=3x°- ﬁ + 2
3 X
(ii) y =tan(2x - 5)
(iiiy y=7e !
(9 marks)
. \ dy 2 3 2
By using product and chain rules, find o for y= (x - 5) Ix- 5/
{6 marks)
_ 2
Given x= 2= and y= > +1. Find the value of % when r=0.
(5 marks)



Q4

Q5

(@

(b)

(a)

DAS 10303
Given a function, f(x)=x"—-8x> +18x? +15.
(i) Determine f'(x}and f"(x).
(i)  Find the critical values when f'(x)=0and f"(x)=0.
(iii)  Use the table method (sign analysis) below to find the minimum, maximum,

inflection points and the shape of the graph.

Decreasing Shape of
Domain f(x) () or Concavity? the
Increasing? graph
x<a
a<x<b
b<x<e
x>c
(iv)  Sketch the graph of f(x).
{13 marks)

An open box is to be made from a 16-inch by 6-inch piece of cardboard by cutting
out squares of equal size from the four corners and bending up the sides. What size

should the squares be to obtain a box with the largest volume?

(7 marks)
Find the Laplace transforms for the functions below.
i)  AD=+t"-3r+2e
(i) A= sin2t—e* cost
(10 marks)



Q6

(b)

(a)

(b)

DAS 10303

r—1 0<t<3,
Given g(#) =< 21, 3<r<s,
' t+4, t25.

(i) Sketch the graph for the function g(¢).
(iiy By using The Second Shift Theorem, write the Heaviside Function of g(?).
(iti)  Find the Laplace transforms for g(¢).

[Use: g(ty=g1+[g:—glH(i—a)+[g3 - g, 1H{-b)]

{10 marks)
Find the inverse Laplace transforms for the functions below.
) 4 3
®H  Fs)=—--
s s-5
(i) Fo)= ——
(s+7Ws=-7)
2
(i) Fls)= ——
(s—4)
3s
(iv) Fl)=———-
) Ot
(11 marks)
Is+1
Given G(s) = ——.
) s’—5-6
(i) Find the partial fraction for G(s).
(i)  Determine the inverse Laplace of G(s)
(9 marks)
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Table 1 : Laplace transform.

LEROI=[7 f()e™ di =F(s)

S F(s)
k k
5
f'n=1,2,. nl
Sn+1
e 1
s—a
sin at d
s+a’
cos at s
st +at
sinh at a
e
cosh at s
st -a?
The First Shift Theorem
e* A F(s—a)
Multiply with 7
t"j(t),n=l,2,.. ”d"F(S)
(1) ———
ds
The Unit Step Function
1
H(t-0) -
K
H(t —a) e
K
The Second Shift Theorem
fit—a) H(t —a) e " F(s)
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Heaviside Function

g)=g +[g —glH( —a)+[g; — g 1H({ - b)

Table 2: Differentiation

d n n-|
—X =nx
dx

LU @g@= f(g W)+ S ()

i[f(x)} WS- [0 )

drf g(x) (g())’
< E
dx*  dxldx) di\de) \ dx
d 1 du
~—Ipy=—-—

dx u dx

d , . du

—e =g" - —

dx dx

. u
~—Sinu = cosy - —
dx dx

d ., du
—1tanu =sec y-—
dx x

d . du
—Cotu =—CsC" u-—
dx dx

isecu =secutanu ili
dx dx

d du
—CSCu=—cscucotu-—
dx

icosu =—sinu- @
dx dx




S1

S2

(a)

(b)

(c)

(a)

DAS 10303

Diberikan fungsi, f(x)=7x"+(2x—-5)xdan g(x) =4—
Dapatkan

M 12/(0)+g(®)
@ 2f0)-g)
i) f(2a)- ()
D
S

Dapatkan domain dan julat bagi fungsi berikut
) f(x)=4x" +2x* —3x+7

(i)  g(x)=

x* -9

Diberikan f(x) = x* -3 and g(x)=+Vx* -3.
Dapatkan

B (fegdn

iy (g f)x)

Qi) [ @f +[gr@f

Dapatkan limit berikut:

@  lim vx’-2x -4

x—2
Gy  limYXT4-2

x—0 3x
. (3x*-4x* -3
i [im| —————~
(i) H"’[?—2x+5x3]

3 .
4x* -1

(10 markah)

(5 markah)

(5 markah)

(8 markah)



S3

(b)

(c)

(a)

(b)

(c)

DAS 10303

Dengan menggunakan Aturan L’hospital, hitung

) . 1—cosx
@ }‘T‘} 3x?

8—2x
ii lim | ———
) x—'“’[xz—-x—u]

(6 markah)

Merujuk kepada Rajah 82(c), semak samada fungsi f(x) kontinuu pada x=—1
dan x =07

(6 markah)
Bezakan
. x 2
(i) y=3x"~ 5t -
(i) y=tan(2x-35)
(i) y=7e" !
(9 markah)

Dengan menggunakan hukum hasildarab dan hukum rantai, dapatkan % bagi
y= (xz ‘“5)3(33(?—-%}.

(6 markah)

_ 2
Diberikan x = 2 = 5t +1

t
dan y Dapatkan nilai bagi % apabila r=0.

(5 markah)

10
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S5

(a)

(b)

(a)

DAS 10303

Diberikan a fungsi, f(x)=x*—8x +18x* +15.

() Tentukan f'(x)dan f"(x).
(i)  Dapatkan nilai genting apabila f'(x) =0dan f"(x)=0.
(iii)  Gunakan kaedah jadual (analisis tanda) di bawah untuk mendapatkan titik

minimum, maksimum, titik pertukaran dan bentuk graf.

Decreasing Shape
Domain f(x) S'{x) or Concavity? | bagi the
Increasing? graf
x<a
a<x<b
b<x<c
x>c
(iv)  Lakarkan graf f(x).
(13 markah)

Sebuah kotak tidak bertutup ingin diperbuat daripada sekeping kadbod berukuran
16in. X 6in. dengan memotong segiempat sama yang sama saiz pada keempat-empat
penjuru kadbod berkenaan dan dibengkokkan menjadi sanding kotak. Apakah saiz

segiempat yang diperlukan bagi memperolehi kotak yang berisipadu paling besar?

(7 markah)

Dapatkan jelmaan Laplace bagi fungsis di bawah.

0 A)=1"=3t+2e

(iiy AH= sin2t—-e¥ cost

(10 markah)

11



S6

(b)

(a)

(b)

DAS 10303

t—1, 0<r <3,
Diberikan g(t) =4 21, I<<h,
t+4, {23,

(i) Lakar graf bagi fungsi g(7).

(i)  Dengan menggunakan Theorem Anjakan Kedua, tuliska Fungsi Heaviside

bagi g(f).
(iii)  Dapatkan jelmaan Laplace bagi g(?).
[ Gunakan: g(t) = g, +[g, - &1]H(t - a)+[g5 - g, 1H(t-b)]

(10 markah)

Dapatkan jelmaan Laplace songsang bagi fungsis di bawah.

0 Fy=1-

} o

W R e

(i) Fs)= ﬁ

@) Fs)= (.:—Sz)

(11 markah)
Diberikan G(s) = *_233;16 .
S —5—

(i) Dapatkan pecahan separa bagi G(s).

(i)  Tentukan jelmaan Laplace songsang bagi G(s).

(9 markah)

12
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Rajah S2(c)
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