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PART A
Q1 (3
(b)
©
Q2 (3
(b)

BSM 1913

Evaluate

dx
xd+x°

(6 marks)

Find the surface area generated when y =3/3x from y =—1to y =0 is rotated 360°

about the y-axis.

Find the curvature for x =cos?, y=In2t at t=7x.

Show that the Maclaurin series for f(x)=sinx is

Then,
(1) evaluate Il sinxdx .
0

(i1)  find the first six terms of a series for cosx and also 2cosxsinx.

Determine whether the series
@ (_1)n+l

n=| V;

is absolutely convergent, conditionally convergent or divergent.

(9 marks)

(5 marks)

(12 marks)

(8 marks)



PART B
QB (@
(b)
Q4 (3
(b)
(©

BSM 1913

Evaluate the limits below.

L.
i lim X1
(l) xl-v? x-?

(i1) lim Vx*+5-x.

A—p+a0

(i) lim (sin2x +1)"'.

(14 marks)

Determine whether or not the following function is continuous or not at x = -2.

x+2
g 5 ,  X<-2,
X +2x" +x+2
f(x)=
-I-—~—z—, x2-2.
X %
(6 marks)
i.a @V i L, .
Find = if y=x"sin"(x").
= BT (x7)
(5 marks)
Determine the slope of the curve,
e r and _ 4143
Lag ¥ t
when t =-1.
(6 marks)
W)=
Given flix)= .
/ x* 42

(i) Find the open interval of the function f on which f is concave upward or
downward.
(il)  Hence, determine the points of inflection of the function.
(9 marks)



Q5

Q6

(a)

(b)

(©

(a)

(®)
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Integrate the following expression with respect to x .
: x+4
i e

O oy

(i)  sec’xtan’x.

Evaluate I 22
cos” x

dx by using ¢ =tan x substitution.

: 3 ; : g
Find I m dx by using a hyperbolic substitution.

Find the radius and interval of convergence for the power series

S (- 2 s)™
Z{; Qn+1)9"

Discuss the convergence of the following series.
) 2 (_ 2 6n
i — 1 .

2 E(H * IJ

() 14+2+4+8+--+2"" 4.un,

- 1
(ii1) Z e .

n=0

(10 marks)

(5 marks)

(5 marks)

(12 marks)

(8 marks)
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Formulae

Indefinite Integrals Integration of Inverse Functions

[xdx==—+C, n=-1 | L de=sin” x+C, |xl<]
n+1 1_x2

1 =

I——dx=ln|x|+C I : dx=cos” x+C, |x|<1
X l_xl

fcosx dx=sinx+C

j : dc=tan” x+C

+ 2
Ismxdr=—cosx+C 1+x

s 4
_[seczxdx:tanx+c Il+x2 dx=cot” x+C

ICSszdx=-Cotx+C J.—l____dx=sec-1x+c, 'xl)-l

| x| Vx* -1

J—-:1—dx=csc‘1x+C, lx|>1
x? -1

|x|Vx? -1

Isecxtanx dx=secx+C

Icscxcotx dx =—-cscx+C

Jedv=e"+C f 21 dx = sinh™ x+C
Icoshxdx=sinhx+(,' “xl“*'l
_ -1
Isinhxdx=coshx+C _[ = dx =cosh™ x+C, [x|>1
2 = —
.[SGCh x dx =tanhx+C f——l-z—dxzsech“' |x|+C, 0<x <1
J‘cschzxdxz—cothx+c B30 B s
_1 B

_[sechxtanhxa‘x=»-sechx+c jmdx:csc}l ' |x|+C, x#0
Icschxcothxdx=—cschx+C ; tanh™ x+C, |x|<1

I 7 dx=

1-x

coth” x+C, |x|>1

TAYLOR AND MACLAURIN SERIES

f(x)=f(ﬂf)+f'(ﬂf)(l'f-a)+%(x—ﬂ)2 Jrf::,)(,i)(x—ar)3 g

£ = 1O+ fOx+L "2(10) 2+ "'320) £ e

TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic
Jx2 + k2 x=ktan@ x=ksinh @
Jx? = k2 x=ksec8 x=kcosh@

k2t x=ksin@ x=ktanh @
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Formulae
TRIGONOMETRIC SUBSTITUTION

t=tan—;~x t=tanx

sin 2x =
1

IDENTITIES OF TRIGONOMET
Trigonometric Functions Hyperbolic Functions
cos’x+sin’x=1 sinhxzex —e”
sin2x = 2sinxcos x .
cos2x =cos’ x —sin’ x coshx =2 e
=2cos’ x -1 cosh’ x —sinh® x =1
=1-2sin"x sinh2x =2sinhxcoshx
1+tan® x = sec’ x cosh2x =cosh’ x +sinh’ x
1+cot’ x=csc’x =2cosh’ x—1
tanzx=_2_tf‘_rlf_ =1+2sinh® x
= ta;n i — 1—tanh® x =sech’x
tan(x £ y) = [T hziny coth? x —1=csch’x
sin(x + y) = sin xcos y £ sin ycosx tanh2x =2ta—nhx
cos(x + y) =cosxcos y Fsinxsin y I+ tanh” x
2sinax cos bx = sin(a + b)x + sin(a — b)x tanh(x+ y) = il £ially
1 + tanhxtanhy

2sinaxsinbx = -b)x - -
AEBERON S C0M = (L =CON( ) sinh(x + y) =sinhxcoshy * sinhycoshx
2cosaxcos bx = cos(a — b)x + cos(a + b)x

cosh(x + y) =coshxcoshy + sinhxsinhy

CURVATURE, ARC LENGTH AND SURFACE AREA OF REVOLUTION
dzy k= |x}’*yx312 = ( ]
K= &’ [J'C2+j)2] L_I‘1 i dx
dy]z} AR ty dx 2 2
1+[— - ax dy dx
{ dx . f,l \/[dt] +(er % L= y, H[dy}dy
x 2
s=27[ f(x) 1+(i[f(x)]] dx 4
\ & B 2%[ g1+ ?&[g(y)] dy






