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DAS 10303

(a) Given a function, .f(x) = 7 xo + (2r - 5)x and SQ)=q- ?
4x2 -l

Find

(D r2f(0)+ g(0)
(iD zf(r)- g(2)
(iiD f Qa). g(r)

(iv) f eD
C(jr-1)

(b) Find the domain and range ofthe following functions

(D .fG)=4x'+2x2 -3x+7
l(ru 8\x)= =x- -9

(c) Given /(-x) = xz -3 and eQ) =.[x' a .

Find
(D U'd@)
(iD k" fl@)
(iiD [t'<,tl *[g't'il

Q2 (a) Find the limits below.

,. r ,(i) lit4 .lx' -2x -4
I.. {x+4-2l, llm 

-

5x

.. (3r' -4x'?-3)(lll) lrm l ---------------- l

"--11_2x+5x, )

(10 marks)

(5 marks)

(5 marks)

(8 marks)
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(b) By using L'hospital's Rule, compute:

,, I - cosJ(l) llm--=-' ,ro 3x'

.. ( 8-2x )(ll, llm l_:- |,_. 1y. _:r_12l

(6 marks)

(c) Refer to Figure Q2(c), check whether the function /(r) is continuous at r = - I
and .r = 0?

(6 marks)

Q3 (a) Differentiate

xt2(u y=rx"_ 3+v
(iD Y =tan(2x-5)
(iiD Y = 7s"*z'-r

(9 marks)

(b) Byusingproductandchainrules, nna ft forr=(x' -tl(r'-3)

(6 marks)

(c) Given x=T1 ana y=!''-!J. Findthevalueof ! when t=0.4t 3t dx

(5 marks)
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Q4 (a) Given a function, f(x)=xo -8.r3+18x2 +15.

(D Determine f'(x) and f" (x) .

(iD Find the critical values when /'(x) = 0anA .f"(r)=0.
(iiD Use the table method (sign analysis) below to find the minimum, maximum,

inflection points and the shape ofthe graph.

Domain f'(x) f" (x)

Decreasing

or

Increasing?

Concavity?

Shape of

the

graph

x<g
s<x<b
b<x<c

x> c

(iv) Sketch the graph of /(x).

( 13 marks)

(b) An open box is to be made from a l6-inch by 6-inch piece ofcardboard by cutting

out squares ofequal 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)

Q5 (a) Find the Laplace transforms for the functions below.

(D .flt): to -3t+2eu'
(iD flt) : sin2t - e2' cost

( l0 marks)
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(t -t, 0<t <3,
I(b) Given g(t)=l 2t, 3<r<5,

It+4, t>5.

(i) Sketch the graph for the function g(r).

(iD By using The Second Shift Theorem, write the Heaviside Function ofg(r).

(iiD Find the Laplace transforms for g(r).

I Use: gO = g, +[92 - giH(t - a) +[& - g2]H(t - b)l

(10 marks)

Q6 (a) Find the inverse Laplace transforms for the functions below.

41(i) F("): -- --
s s-)

I
(ll)

(s+7)(s-7)

')(Ir) f (s): ,-(s-4f

-, JJ(lv) r(s): ,-
\s -2f

(l I marks)

3s+l(Dl urven u(s) s'-s-6

(D Find the partial fraction for c(s).

(iD Determine the inverse Laplace of G(s)

(9 marks)
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FORMULAE Table I : Laplace transform.

L{ lO}= J; f Q)e-" dt =F(s)

f (t) F(s)
k t

;
{, n: 1,2,.. nl

"""e I
s-a

sin a/ q
--;-;
s- +a-

cos 4t J-;---;
s- +a'

sinh d/ o

-
s- -a-

cosh d, J

-
The First Shift Theorem

e"'flt) .F(s-a)

Multiply with I

{ ftt) , n:1,2,.

The Unit Step Function

H(t 0) I
J

H(t --a)
;

The Second Shift Theorem

flt - a) H(t --a) e 
* F(s)
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Heaviside Function

s(t) = gt+[g2- g]H(t -a)+[&- g2]H(t -b)

Table 2: Differentiation

Lt'=*" 
'

dx

ftt rc1, ar t G) g' (x) + g (x) f ' (x)

d
dx

I rot
c@)

_ s(x)f'(x) - f(x)s'(x)
k@D'

d'y d(dv\ d(dv\(&\
-=_t 

: l=_t -:t.t_l
dx2 dx\dx ) at\ax ) \ax )

dx

ldu
udx

dx dx
ddu
-slnz=cosu.-dx dx
d,du
-IAnU = SeC- U. 

-dx dx
d"du
dx dx
ddu
- 

SeCu = SeCu IAnu . 

-dx dx
) du

-cscl=-csczcota.-dx dr
ddu
dx dx
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Sl (a) Diberikanfungsi, /(.x) =7x" +(2x-5)xdan g(x)=4-: .' 4x' -l
Dapatkan

(D l2l(0)+g(0)
(iD zf(t)- sQ)
(iiD fQa).g(1)
,:-.\ f(-r)
\r v,, 

-
g\x - t)

(b) Dapatkan domain danjulat bagi fungsi berikut

(D .f@)=4x'+2xz -3x+J
I(rU g(x, = ;- ^x^ -9

(c) Diberikan .f (x) = x' - 3 and g(-x) = J-' I .

Dapatkan(D U. dG)
(iD @" f)(x)
(iii) [f-'t';l * [g't';l

(a) Dapatkan limit berikut:

lim 
^Jx' -2x - 4

.. Jt+q-z
r)0 3X

.. (3rt-4x'3)
||mt_|
"-,- 1t _2x+5x" )

(iD

(iii)

(10 markah)

(5 markah)

(5 markah)

(8 markah.l
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(b) Dengan menggunakan Aturan L'hospital, hitung

,. l - cos.x(l) Illll - ---:-
3x-

.. ( s-zx )(ll) lrm | _:-- 
I. ,_+.\x. _x_12)

(6 markah)

(c) Merujuk kepada Rajah S2(c), semak samada fungsi /(r) kontinuu pada x = - I
dan .r : 0?

(6 markah)

53 (a) Bezakan

xt2(r, y=5x-- 3+7
(iD v=tan(2x-5)
(iiD Y = Texz+2'-l

(9 markah)

(b) Dengan menggunakan hukum hasildarab dan hukum rantai, dapatkan ! Uugi
ax, ,-( r\

v=(x' -s)'l 3x-!1.'\. s)

(6 markah)

.. 2.-7t \t2 +1 ,t,,(c) Diberikan x =:---1 dan y = ri-----. Dapatkan nilai basi 2 aoabila t=0.4t ' 3t dx 
*t,sv"* L

(5 markah)

l0
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54 (a) Diberikan a fungsi, /(.r) = xo - 8;r' + 18x' + 15.

(D Tentukan f'(x)dan f"(x).
(iD Dapatkan nilai genting apabila /'(x) = 0dan f"(x) =0.
(iiD Gunakan kaedahjadual (analisis tanda) di bawah untuk mendapatkan titik

minimum, maksimum, titik pertukaran dan bentuk graf.

Domain f'(') "f" (x)

Decreasing

or

Increasing?

Concavity?

Shape

bagi the

x<a
a<x<b
b<x<c

x>c

(iv) Lakarkan graf f(x).

(13 markah)

(b) Sebuah kotak tidak bertutup ingin diperbuat daripada sekeping kadbod berukuran

l6in, 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)

55 (a) Dapatkan jelmaan Laplace bagi fungsis di bawah.

(D flt)= to -3t+2e-''
(ii) J(t) : sin2t - ez' cost

ll

( 10 markah)



DAS 10303

{t-1, 0<t<3,
I(b) Diberikan g(t)=lzt, 3</<5,

It+4, t>5.

(i) Lakar graf bagi tungsi g(r).

(iD Dengan menggunakan Theorem Anjakan Kedua, tuliska Fungsi Heaviside

bagi g(r).

(iiD Dapatkan jelmaan Laplace bagi g{r).

I Gunakan: S Q) -- Sr + [g, - g]H (t - a) + [k - g 2]H (t - b) I

( l0 markah)

56 (a) Dapatkan jelmaan Laplace songsang bagi fungsis di bawah.

(D F(s): -- - 
-,t s-)

Itlrl r(s, = _=-_- (s+7)(s-7)

')(iiD ,F'G): ,-: *
ts-4I

3s(rv) 1(r)=; -(s-2f

- ?c+l(b) Diberikan G(s) : -"" '

s'-s-6

(D Dapatkan pecahan separa bagi G(s).

(ii) Tentukanjelmaan Laplace songsang bagi G(s).

(l I markah)

(9 markah)

12
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