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Q1
2. x<-2
—3x, -2<x<0
(a) Sketch the graph of f(x)=< 2, ¥=0
—3x, O<x<2
2. X=2
For this function, find
0 lim (), (i) Tim_f(x).
(i1) lim f(x) , (iv) lim f(x).
(4 marks)
(b)  Evaluate the following limits
L
. . X9 =2 vy . SIN(x—2)
(1 lim g i) Im——=—.
Y =8 x—8 ) %93 ¢ = 3K+ 6
(6 marks)
47 -1, x<4
(c) Determine the value of d so that f(x)= g PS5
3dx  x=>4.
is continuous for any value of x.
(4 marks)
(d) By using L’Hopital’s rule, find the limits of the following expressions.
@  lmE (i) T 22 L
=0y x>0 3x
(6 marks)
Q2 (a) Find £'(x) if f(x)=e"*> +in(x* +2x—-1)-cos(3r).
(4 marks)
(b) Determine constants A and B so that P(x)=x’ + Ax” + Bx+( has a critical points
at x=-1 and x=-3.
(5 marks)
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(¢) A curve is given by a parametric equation
X =1-sinfcost y=2sint.

o

By using parametric differentiation, find

: dy
1 = 2
(1) -
- d’y
ii ,
) dx’
(6 marks)
(d) If y=¢ "In(1+x), show that
A+ 092 s 2+ Db x+2p=0.
dx” dx
(5 marks)

Q3 (a) If x=1 is an initial approximation of the equationx” +x”* +x-4=0, find a
better approximation.

(4 marks)

(b) Given that f(x)= 9x3 , write the expression of f'(x). Find the value of x when
f(x)=36. Hence, find the approximate value of x when f{(x) increases from 36.0 to
36.2.
(5 marks)

(c) Find the equation of the tangent to the parabola y = x* —Sx+3 at x=2.
(5 marks)

(d) (i) Given ad # bc, show that the curve y = A8
cx—+

has no inflection.

5 X + i ; : ;
(i1) The curve y = -~ intersects the x -axis at 4. Find the gradient of the curve
x po—

at 4. Determine whether this curve has points of inflection or not. Hence, sketch
the graph.

(6 marks)
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Q4 (a) Ki = jx" sin x dx , prove that

= | .
I, =nx""sinx—x"cosx—n(n-1)I,,.

Hence, evaluate /.

(6 marks)

d{( 5
(b) Show that T(tan" .\‘) =3sec’ x —3sec’ x. Hence evaluate
ax
4
Isec4 xdx .
(6 marks)
(c) By using the substitution 7 = tan x, find
4
I 1+cos2x
(8 marks)
Q5 (a)  Find the area of the region bounded by the curve y = tan x, the x-axis and the lines
x =0 and .\':ZT—.
(4 marks)

(b)  Find the volume of the solid of revolutions when the region bounded by the lines
2y = x+2, the y-axis and y =5 revolves 360" about y-axis.

(4 marks)
(c) If y=+1-x"sin '(x), prove that
2\ dy 5
[-x")—+xy=1-x"
( ) b
(6 marks)
(d)  Evaluate the following integrals.
) j- dx (i) I cosx
1+16x7 sin® x+1
(6 marks)
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Formulae
Trigonometric Hiperbolic
cos’ x+sin"x=1 . et —e*
sinh x =
1+tan® x =sec’ x e +e"
coshx=——

“

cot® x +1=cosec’x

cosh® x —sinh* x =1

sin2x = 2sINXCOSX

1 —tanh® x = sech’x

cos2x = cos” x —sin” x

coth® x —1= cosech’x

cos2x = 2¢cos” x —1

sinh 2x = 2sinh xcosh x

cos2x =1—2sin” x

cosh 2x =cosh? x +sinh *x

2tanx

cosh2x =2cosh” x -1

sin(x + y)=sinxcosy + cosxsin y

cosh 2x =1+ 2sinh “x

cos(x+ y) = cosxcos y Fsinxsin y

2tanh x

tanh2x = ——
1+tanh” x

_ tanxttany

t ty)=
an(x y) I+ tanxtany

sinh(x + y) = sinh xcoshy + coshxsinh y

2sinxcosy = sin(x + y)+ sin(x - y)

cosh(x + y) = coshxcosh y & sinhxsinh y

2sinxsin y = —cos(x + y)+ cos(x — y)

tanh x £ tanh y
1+ tanh x tanh y

tanh(x + y)=

2cosxcosy = cos(x + y)+cos(x — y)

Logarithm Inverse Hiperbolic
at=e™ sinh’lx:ln(x+\/x2+l), any x.
log_ x log, x cosh” x= ln(x+\/x2 —1), x>1
“ log,a

tanh ' x:lln(l—ﬂj C=lexel
2 1—-x
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Differentiation Rules Indefinite Integrals
;—] [k]=0,  kconstant .[ e B
dx
»] o 2 n+l
;[X J= e jx"dr:ﬁw, n+-1
d 1 A
Zg[ln|x|]: : % = ln‘lerC
;—f[cosx]:—sin . 'fsin xdx=-cosx+C
dx
di[sin ¥] = cosx jcosxdx:sinx+C
e
d

gx—[tan x]=sec’ x

jsec2 xdc=tanx+C

—‘i[cot x]= —cosec’x
X

_"cosecz.\'d_\' =—cotx+C

d " . s 78
T[secx R — Jsec.\tanxdx_secx +C
dx
d J' ” i
d—[cosecx]:—cosecxcotx cosecxcotxdx = —cosecx +C
x
LA ferax=e"+C
dx
d ; inh xdx = 5
= [cosh x] = sinh x Ismh xdx=coshx+C

dx

L] [sinh x]= cosh x
i

jcoshxdx =sinh x+C

L] [tanh x| = sech®x
dx

jsechzxdx =tanhx+C

g, [coth x] = -cosech’x
i

fcosechz x dx =—cothx+C

i[sech x] = -sechxtanh x
dx

jsech xtanhxdx = —sechx +C

i [cosech x] = -cosech xcoth x
dx

f cosech xcothxdx = —cosechx + C

=
0
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Integration of Inverse Functions

X .
—|+C.

J‘———d—v——— = sin‘[ j
Ja' -x* @

> 1 9
I . o) ; :—tan”‘[—k—}r(f
a+x* a a

dx

O
LS. P A G
j]al x'-a’ a \d

f———dx : :sinh”(ijJrC, a>0.
Jx’+a’ 4
I fjx =cosh‘1(ij+C xX>a
x°-a’ a
—tanh ' i]JrC M<a
Ja dx _Ja a
X" —an | eoth? lj+( ‘\l>a
a a
1
J' dx :__sech“(£j+C, O<x<a.
xia® -x° a @
d b
I——ﬂv——j:—lcosech](EJJrC, Ocxza,
xva® +x° a &
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y dy
dx
sin ' u 1 du
—\/1—T T |u} <1,
cos ' u b dn Jul <1
\/1__7 Fn .
tan ' u 1 du
140 I
cot ' u 1 du
} 1+4* Cdx
sec ' u 1 du o] > 1
]u’w/u: -1 dx’ .
cosec 1 ﬂ > 1
o =1 '
sinh ' u 1 du
w1 dx
cosh ' u 1 du > 1
Jo o1
tanh ' u 1 ﬂ o] <1
1—u® dx’ ‘
coth™ R @ ] > 1
1-4? dx’ '
sech ———l——dl O<u<l
u1—u® dx ’ '
cosech 'u 1 dl Ty
[II|\/1 +u® dx ’ .
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