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Q1

Q2

(@)

(b)

(©)

(a)

Sketch the graph of the following functions, hence determine the domain and range:

1
f&x) = {(Zx —1F

x2—2x+3 5 ol

Given the function, f(x) = 10%*,

(i) Determine the inverse function, f~1(x).

x <1

(7 marks)

(3 marks)

(i) Hence, sketch the graph of f(x) = 10** and its inverse.

(3 marks)

If f(x) =3x+2,g(x) =5%*and h(x) = 1 — x2. Calculate:

D (fog)).

(i) (fegoh)(4).

Evaluate the following limit if it exists:

0] lim

: .
(11) Iim ——— + lim —.
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(2 marks)

(5 marks)

(5 marks)

(4 marks)
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(b) Given that a function, f(£) is written as:

[ t?—16 _ .
t—4 ’
_J-tH+p ; 4<t<7
£) =4 .
f® —-20 L =7
11 36t s t>7
\ 7 d

(i) Find the value of p if ling f(t) exist.

(5 marks)
(i)  Determine whether the function is continuous at t = 7.
(6 marks)
Q3 (a) Differentiate the following function using implicit differentiation method:
x3 4+ 2xy +y? = 14.
(3 marks)

(b) Evaluate the differential if t* = x and t? + t = y using parametric differentiation.
(3 marks)

(¢)  The radius of a circular cone with height of 4cm is increasing at the rate of 2cms™.
Calculate the rate of increment for the volume of the cone when the radius is 3cm.

(3 marks)
(d) Given a function as follows:
= x4+ ix? - 20246
y= 3 X Ex X ¥
(1) Determine the local extrema and fill out the Table Q3(d)(i).
(8 marks)
(i1) Hence, sketch the graph.
(3 marks)
Q4 (a) Solve the following integrals:
: 2
@) j (352 5335 = 3_5) ds.
2
(5 marks)
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() J' cos(In 2x) + x? sin(3x) o

X
(8 marks)
(b)  Evaluate the following by Simpsons Rule with h = 0.2:
1
f vx? + 1dx.
0
(7 marks)

Q5 @ @ In the same Cartesian coordinate, sketch the graphs of y =vVx—4 and y =
(x —4)2
(5 marks)

(i)  Calculate the volume of the solid when the bounded region is rotated about the
x-axis by using the cylindrical shells method.
(8 marks)

(b) For the region of 1 < x < 4, evaluate the length of arc of the following curve:

3

_ 4( 2 1)5
S gl
(7 marks)
— END OF QUESTIONS —
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Table Q3(d)(i)

Critical
and
inflection
points

Test
value

r

behaviour

7

e

behaviour
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LIST OF FORMULA
Table 1: Differentiation
% c]=0 %[sinu]:cosu[%]
d n n-1 d 3 du
“"[x =nx —[cosu]=—smu —
dx dx
d d d 1(d
= Jeu]=c == Z[in|ul]=— =
dx dx dx u\ dx
. £ uiv]zﬁiﬁ i[e"]ze" e
dx dx dx dx dx
4 ]:u.‘ig du i[a"]=a"lna(d—]
dx dx
du dv d mi
d il S —[tanu]=sec’ u| —
Bl £:| dx dx dx
dx v v 2
—‘—i»[lo u]=llo e[ﬁ) i[secu]-— secutanu| X
Cix ga u gb dx dx e dx
Chain Rule: fj_y_ _ ﬂ _ iiﬁ Parametric Differentiation:
dx du dx ém_;
v _| dt _d at
dx ax dt dx
dt
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Table 2: Integration

_[adx=ax+C Isinnxdr=—l(cosnx)+C
n
n+l
Ix"dx= i +C,(n=-1) J‘cosnxdx:l(sinnx)ﬂ}-c
n+l1 n
r 1 dlelnlnx+b|+C J-tanxdx=ln|secx|+C
J nx+b n

1 dx:—llnlb—nx|+c Iseczxdx=tanx+C
J b—nx n

1

'enx dx:—(e"x)+C Icsczxdx=——c0tx+C

L n
jem+h e = l_ennb +C J-SCCX dx = ln|secx+tanx’+C
n

Integration part by part: Iudv =uv— Ivdu

') b
Improper Integral: I Sf(x)dx = gi_l)g I f(x)dx

Identity: 1+tan” x =sec’ x

Area of Region
A=[lf®m-g@la  or A= [[w(») vy

Volume Cylindrical Shells

V = [2mx f(x) dr or v =[2ny f () dy

CONFIDENTIAL

TERBUKA




CONFIDENTIAL

DAS20803
FINAL EXAMINATION
SEMESTER / SESSION : SEM I 2022/2023 PROGRAMME CODE : DAU
COURSE NAME : CALCULUS COURSE CODE : DAS20803
Arc Length
b 2 d Ay 2
L=£ 1+(%] de or L=| 1+(E—J dy
Partial Fraction
a A B

= -
=1 =+l x-1

Simpson’s Rule

If(x)dx ~§ (f(a)+f(b))+4if(a+ih)+2 "ff(anh) : on= b;“
Trapezoidal Rule
h h = : b-a
[rede~Z| f@+ fB)+ 2y favim)|; n="
8
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