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Evaluate the following limits (if exist).

2—X
i lim
( ) x—9 @ ;o 3

x>0 Jcoshx—3

(i) lim K%} [Six B sixﬂ

(iv) lim ( j sin 2x
X x —_ 71'
(13 marks)
Show that
(1
Fix)= xsm[;} , x#0,
0, Xi= (,
is a continuous function for all x e R.
(7 marks)
Given a rational function
X
X)= .
f)=——
(1) Show that f{x) has a vertical asymptotes at x =—1, 1 and horizontal asymptote

at x-axis.
(i)  Find critical point(s) (if any) and inflection point(s) for f (x).
(iii)  Show that x-intercept and y-intercept are represented by origin point.
(iv)  Sketch the graph for f (x) based on information obtained in (i), (ii) and (iii).
(12 marks)

Each edge of a variable cube is increasing at a rate of 3 cm per second. How fast is
the volume of the cube increasing when the edge is 12 cm long?
(4 marks)

Show that
dy (Y o .
2y———|—| -2y =sec x—sec x,
Y (2] oy
if y=secx.
(4 marks)
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Use logarithmic differentiation to find % fory= (sin"1 x)\]x .

(5 marks)
Evaluate
b
() I/z sin 2x cos4x dx .
0
(i) s
x [l +(Inx) }
(7 marks)
Show that
2
1
fxsech‘ix dx = %sech‘x - 5\/1 -x* +C.
(8 marks)
Find a curvature, x of x=7*—¢> and y=F£ -1 at t=1.
(5 marks)
Find the arc length of
x =8cost+8¢sinz, y=8sint—8tcost, 0<1<1/2.
(8 marks)

Find the area of the surface when the arc of g(y)=2,1-y from y=-1to y=0
revolved about the y-axis.

(7 marks)
Consider the power series
i (x-8)"
“~ p+l
Find the radius and interval of convergence of the given power series.
(12 marks)
Show that the Maclaurin series for f(x)=e" is
x2
I+E%4—tme
2
1 3
Then, evaluate I e” dx.
0
(8 marks)
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Formulae
Indefinite Integrals

Integration of Inverse Functions

n+l

[xrate== +C, me-l | = de=sin " x+C, |x|<]
n+ 1—x
1 1 ;
[ de=ln|x|+C [-—— dr=cos™x+C, |x]<1
1-x
J'cosxd_’x:sinx%c 1
I —de=tan" x+C
Isinxdr:—cosx+C I+x
- .
Iscczxafx:tanx+C I1+x2 dx=cot” x+C

Icscz x dx=—-cotx+C

Isecxtanx dx—=secx+C

=]
J.CSCJCCOtJCd)C:—CSCJC-FC lel v _1

1
—— ¥
I|x|Vx2—1

=sec” x+C, |x|>1

de=csc” x+C, |x|>1

Jede=e*+C [ L sk A

J-coshx dx =sinhx+C
jsinhxdx:costhrC

Vx+1

I 1 dc=cosh” x+C, |x|>1

2 e e
Isech x dx =tanhx +C J.ildx_:sech_l|x|+(f, D<x<l

j.cschzx dx=—cothx+C
fsechxtanhx de=—-sechx+C

fcsch xcothx dx =—-cschx+C

-1
J-lewJ1+x2

Il—xz =

dx=csch™ |x|+C, x#0

1 tanh™ x+C, |x|<1

coth? x+C, |x|>1

TAYLOR AND MACLAURIN SERIES

f@= f@+ fae-a+ LD —ay + LD gy ...

3!

@)= 1O+ O+ "2(,0) AT

TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic

Jx? + k2 x=ktanf x=ksinh &

xr—k? x=ksect x=kcosh®

m x=ksind x=ktanh@
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Formulae
TRIGONOMETRIC SUBSTITUTION

) 2t 1-1* . 2 1—¢2
sin x = COSX = ” sin 2x = 5 cos2x = 7
1+¢ 1+7 1+1¢ 1+17

2t
tan x = 5 dx = 2dt tan 2x = 212 d = dt

Trigonometric Functions Hyperbolic Functions
X =N
2 .3 ) e*—e
cos x+sin“x=1 sinhx =
sin 2x = 2sin xcosx -
, o heo & e
cos2x = cos’ x—sin’ x coshr=
—_— 2 P &
=2cos x—1 cosh® x —sinh® x =1
=2 _ .
=1-2smn" x sinh2x =2sinhxcoshx

2 .. 2 .
1+tan" x =sec” x cosh2x = cosh?® x + sinh?® x

1+cot’ x =csc’ x —2cosh® x 1
tan2x:12tL': =1+2sinh” x
_tizni"ktany 1—tanh® x=sech’x
tan(x+ y)=—— 2 _ 2
(x*y) 15 tanr tan 3 coth® x —1=csch’x
sin(x = y) = sin xcos y +sin y cosx tanhzx:ﬂ
B o it ; 1+ tanh® x
cos(xt y)=cosxcosy Fsin xsin y
9 b in(a+b) in(a—b) i) tanhx + tanhy
sin axcosbx = sin(a + b)x + sin(a — b)x ty)=
1+ tanhxtanhy

2sin ax sin bx = cos(a — b)x —cos(a + b ) : :
( ) ke B sinh(x + y) =sinhxcoshy tsinhycoshx

2 bx = -b b
COSHECOSE = COS(4— D)+ cona +h)x cosh(x + y) =coshxcoshy + sinhxsinhy

CURVATURE, ARC LENGTH AND SURFACE AREA OF REVOLUTION

dzy i :,xy—yxglz L:sz +[d_y]2dx
. e [x +y ] ] dx
dy 1 2 e\ 28
HM L:LJ(E] A5 @ el \/” @
xZ d 2
Szzyrjxl f(x)JH[E[f(x)]] S= erj g) 1+ %[g(y)]J dy






