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By using tanh ™ x = —12—1 (1 il x) find the derivative of the f'(x) with

1—x

respectto x if f(x)=1In B— ln(r—xjil .

(4 marks)
Evaluate the given integral
1+6x
dx given that =sinh~ ( j +C.
j V4 +9x° I Ja®
(5 marks)

The parametric equation of a semi-circle is x =acosé and y=asinf,

where 0 <@ <. Find the surface area generated by rotating the semi-
circle about the x-axis through 360°.
(5 marks)

x—1

x> +3

Find the curvature ( k) of the given curve, y = atx=0.

(6 marks)

A number of workers p is required to produce ¢ units of a certain goods.
The relationship between p and g is given by ¢ =16 p’. If the current

production is 160 000 units per year and increase at a rate of 32 000 units

per year, what is the rate of increase in the number of workers?
(4 marks)

Given a curve f(x) =

X
(x-D*
(1) Find x-intercept and y-intercept.

(i1) Show that f{x) has a vertical asymptote at x = 1 and a horizontal
asymptote at x-axis.

(iii)  Find the critical points of f{x). Determine the extremum point.



Q3

Q4

(©)

(a)

(b)

©

(2)
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(iv)  If f{x) has inflection point at x=-2, sketch the graph of f(x).
Show all the asymptote (s), intersection point (s), extremum and
inflection point (s) if there is any in your graph.

(8 marks)
Use L'ﬁopiml rule to find the limits below.
1 1
1 Im|————|,
® ol (lnx x—lj
1
(ii) linol(sin 2x +1)*.
(8 marks)
. ooady . ) . .
Find T if y=x"sin(3x)+2".
(5 marks)
(1) By using the Chain Rule, find the slope of the curve
x= and y= when ¢=2.
1-¢2 RETE
.. d’y
(ii) Then, find FER
(10 marks)

By using the Implicit Differentiation, find % for Iny+2xy> =10—x.

(5 marks)
Let
5 . x<2
f(x)= x> +k , 2<x<3
2_ J—
x°—mx—06 ’ >3
x-2

Determine the value of constants & and m for which f(x)is continuous

for all values of x.
(6 marks)
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(b) Differentiate y = xv/3x” +6 with respect to x. Hence, evaluate

©

(2)

(b)

(c)

(d)

(a)

5

J- x? +1

e (Y
12\/3)6'2 +6

(6 marks)

Find the first derivative for the following inverse trigonometric functions.

(i) y=tan"'(sinx),

() y=(cos'x)’.

(8 marks)
Use the given substitution to evaluate the indicated integral
Ixz(Vx3+2)dx , u=x"+2.
(4 marks)
Analyze and evaluate the following integral.
J. cos’ x dx.
)
(5 marks)
Find [ (sin4x —cos3x)” dx.
(5 marks)
Evaluate the following integral
1
[V16—5x"ax.
0
(6 marks)

By using suitable techniques, evaluate each of the following integrals.

(1)

b

10x
J(x~2)3

()  [e™sin3xdx.
(9 marks)
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(b) Evaluate the following integral by using hyperbolic substitution

el
VX +2x+5
(6 marks)
(¢)  Evaluate the following integral
L
4
s
14/1-16x7
8
(5 marks)

- END OF QUESTION -
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TRIGONOMETRIC IDENTITY
sin® x+cos’x =1

WEIERSTRASS SUBSTITUTION

1
t=tan—x t=tanx

. 2t 1~ . t —F
SInNx = > COSX = 5 sin2x = 3 cos2x = 5

1+¢ 1+¢° 1+1 1+¢°

2t 2t

tanx = 5 dx = 2dt7 tan 2x = 2 dx = dt.}

1= 1+¢ 1-1¢ 1+

IDENTITIES OF TRIGONOMETRY

tan x + tan
tan(xiy)z_—y
cos’ x+sin’x =1 i ) 1 ¥ tan xtan y
sin 2x = 2sin x cos x 1+l = e 2 sin(x+ y)=sinxcos ytsin ycosx

. 1+cot’ x =csc’ x — . .
cos2x =cos’ x —sin” x S cos(x+ y)=cosxcosyFsinxsiny
2tan x . . .
cos2x=2cos’ x—1 tan2x = I iy 2sinaxcosbx =sin(a + b)x +sin(a—b)x

—tan” x . .
cos2x=1-2sin’ x 2sin axsin bx = cos(a—b)x —cos(a +b)x

2cosaxcosbx =cos(a—b)x +cos(a+b)x
IDENTITIES OF HYPERBOLIC FUNCTIONS

sinhx:e = cosh2x =2cosh? x—1

2 .

e cosh 2x =1+ 2sinh” x tanh(xiy):m
coshx = 5 1—tanh?® x = sech’x I+tanxtany
cosh” x —sinh® x =1 coth® x—1=csch’x sinh (x + y) =sinxcos y £sin y cosx
sinh 2x = 2 sinh x cosh x tanh 2 2 tanh x COSh(XiJ/)=COSXCOSyiSinxsiny

al X=———
2

cosh 2x = cosh’ x +sinh™* 1+tanh” x
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CURVATURE, ARC LENGTH AND SURFACE AREA OF REVOLUTION

) Xy—yx
d’y K= 't dy\
o T L=| 1+(—jdx
K= é [x +y} Xy
d 2 3 i 2
[H(_yﬂ tlaxY (@) t=] H(@j @
fEE. |
2\ at dt
X3 d 2 Y d 2
S=2x x), 1+ — (x)) dx S=2n 1+ — d
j £( )\/ [ e C) j g<y>J ( dy[g(y)]j fy
¥ jcoshx dx =sinhx+C
Jx"dx= +C, n#-1
. n+l Icsc2xdx:—cotx+C Isinhxdx:coshx+C
j;dlen’xHC fsecxtanxdx=secx+C J.sechzxdx:tanhxntC
Jcosxdx:sinx+C J'cscxcotxdx=—cscx+C J.cschzxdxz—cothx+C
Isinxdxz—cosx+C Iexdx=e"+C Isechxtanhxdx:—sechx+C
Iseczxdx=taHX+C Icschxcothxdx=—cschx+C

TRIGONOMETRIC SUBSTITUTION
Expression Trigonometry Hyperbolic

/x2+k2 x=ktan0 x =ksinh©O

[ _ k2 x=ksec x =kcosh0

PER x=ksin® x=ktanh©
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INTEGRATION OF INVERSE FUNCTIONS

1
j de=sin"x+C <1
J1=x? |

-1
= - M<t
Il 2alxztan"'xwLC

+x
_[1 —dx =cot” 'x+C

%
I—dx:sec_1x+C, >1
IXNX“

dx=csc'x+C, >1

[
Imdx=5inh‘]x+(?
1
s

J‘ -1
|x|J1-7
v

I l,dx:tanh"x+C, ‘x’<l
1—%

dx=cosh' x+C, [x|>1

dx =sech™ [x|+C, 0<x<1

dx =csch™ {x’+C x#0

| L dv=cothx+C, [x>1
1-x
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DERIVATIVES

du _ dv

& de  dx
dx P

d[ul]:nun—lﬂ

dx dx

Lifleol = rlswls @

dy dy du
dx  du dx
dy dy du dv
dx  du dv dx

QUADRATIC FORMULA

—b++/b* —4ac
2a




