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BSM 1913

PART A

Ql (a) Evaluate J~x.J4 + Xl6 •

(6 marks)

(b) Find the surface area generated when y = ~ from y = -1 to y = 0 is rotated 3600

about the y-axis.
(9 marks)

(c) Find the curvature for x = cost, Y = In2t at t = 1l .

(5 marks)

Q2 (a) Show that the Maclaurin series for f (x) = sin x is

Then,

(i) evaluate J~sin x3 dx .

(ii) find the first six terms of a series for cosx and also 2 cos x sin x .
(12 marks)

(b) Determine whether the series

f (-lr+1
n=l 3.J;z

is absolutely convergent, conditionally convergent or divergent.
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(8 marks)



PARTB

BSM 1913

Q3 (a) Evaluate the limits below.
1 1

(i) lim ~
x~7 x-7

(ii) lim .[;2 + 5 - x .X~_

(iii) lim (sin2x+1tx•
x~O

(14 marks)

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

I(x) =

x+2

x3 + 2X2 + x + 2 '

1 7

x 5x'

x<-2,

x?-2.

(6 marks)

Q4
(a)Find dy if y = x-2 sin2(x3).

dx (5 marks)
(b)

Determine the slope of the curve,
t3 4t + 3x=-- and y=--1+ t2 twhen t = -1. (6 marks)

2

(c)
Given f(x) = -+-

x +2

(i) Find the open interval of the function f on which I is concave upward or
downward.

(ii) Hence, determine the points of inflection of the function.
(9 marks)
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(i)

(ii)

Q5 (a)

BSM 1913

Integrate the following expression with respect to x .
x+4

(x-2Y'
sec2 x tan 5 x.

(10 marks)

(b) Evaluate J 22 dx by using t = tan x substitution.cos x
(5 marks)

(c)

Q6 (a)

Find J I 3 dx by using a hyperbolic substitution.
x2 -9

Find the radius and interval of convergence for the power series

f(-lr(2x+l)2n
n~O (2n + 1)9n

(5 marks)

(12 marks)

(b) Discuss the convergence of the following series.

(i) f(- 2n)6nn~O n + 1

(ii) 1+ 2 + 4 + 8 + ..,+ 2n-I + ....

(00') ~ 1111 .i..J ..
n~O (n + 1)
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(8 marks)
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Indefinite Integnlls Intq.~ration of Irnersl' Functions

xn+!

Jxndx = --+ C, n:t:-1n+1

J! dx = Inlxl +Cx

Jcos x dx = sin x + C

Jsinx dx = -cosx+C

Jsecz x dx = tan x + C

Jcscz x dx=-cotx+C

Jsec x tan x dx = sec x + C

Jcsc x cot x dx = - csc x + C

Jexdx=ex +C

Jcoshx dx = sinh x + C

JSinhx dx = coshx+ C

Jsech Z x dx = tanh x + C

Jcschzx dx = -cothx+C

Jsechxtanhx dx = -sechx+C

Jcschx cothx dx = -cschx+C

J b dx = sin-I x+C, Ixl< 1

J -1'1-xz dx=cos-1x+C, Ixl<1

J1+1xZ dx = tan -I X + C

J -1~1-Z dx=coCI x+C+x

Jlxl~ dx=sec-I x+C, Ixl>1

J -1
Ixl.Jx2 -1 dx=csc-I x+C, Ixl>1

f ~ dx=sinh-I x+Cx +1

J ~ dx = cosh-I x+C, Ixl> 1

J -1
Ixl.J1-xz dx=sech-1Ixl+C, 0<x<1

J -1
I x l.Jl + x2 dx = csch-I Ixl +C, x:t: 0

f _1~ dx = {tanh-I x+ C, Ixl< 1
1-xz

coth-I x + C, Ixl> 1

T,\ YLOR :\~D 'IACLAliRI~ SERIES

f(x) = f(a) + f'(a)(x - a) + I"(a) (x - a)2 + I"'(a) (x - a)3 + ...2! 3!

f(x) = 1(0) + 1'(O)x + 1"(0) x2 + 1"'(0) x3 + ...2! 3!

TRI(;O\O'IETRIC Sl'BSTITl'TIO\

Expression

TrigonometryHyperbolic

.Jxz +e
x=ktanBx=ksinhB

.Jxz -e
x = ksecBx=kcoshB

.Je _x2

x=ksinBx=ktanhB
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TRIGONOMETRIC SUBSTITUTION

2t

sin x = 1+ t2

2t

tanx=1_t2

cosx = 1-t2
1+ t2

dx= 2dt
1+t2

sin2x=~
1+ t2

tan2x=~
1- t2

t = tan x

cos2x = 1-t2
1+ t2

dx=~
1+ t2

IDE~TITIES OF TRIGO;\O;VIETRY A:\D HYPERBOLIC

Trigonometric Functions

cos2 x + sin 2 x = 1

sin2x = 2sinxcosx

cos 2x = cos 2 X - sin 2 x

= 2cos2 x-1

= 1- 2sin2 x

1+ tan 2 x = sec 2 x

1+ cot 2 x = csc 2 X

2 2tanxtan x=----
I-tan2 x

( ) tan x ± tanytan x±y =-----
1+ tanxtany

sin(x ± y) = sinxcosy ± sinycosx

cos( x ± y) = cos x cos y + sin x sin y

2sinaxcosbx = sin(a + b)x + sin(a - b)x

2 sin ax sin bx = cos(a - b)x - cos(a + b)x

2cosaxcosbx = cos(a - b)x + cos(a + b)x

Hyperbolic Functions

sinhx= eX _e-x
2

eX +e-x
coshx=---

2

cosh2 x - sinh2 X = 1

sinh2x = 2sinh x coshx

cosh2x = cosh2 x + sinh2 x

=2cosh2 x-I

=1 +2sinh2 x

1- tanh2 x = sech2 x

coth2 x -1 = csch2 x

h2 2tanhxtan x=----
l+tanh2 x

tanh(x ±y) = tanhx ± tanh Y
1± tanhx tanhy

sinh(x ±y) = sinhx cosh y ±sinhy coshx

cosh(x ± y) = coshxcoshy ± sinhxsinhy

CURVATURE, ARC LE;\(;TH A;\D SURFACE AREA OF REVOLLJTIO;\'

d2y

I( = I dx2

[1+(:)'] 3/2

1(= Ixy-yxl

[x2 + y2 r/2

12 ~(dx)2 (d)2
L= J - + 2 dt

11 dt dt

L= (: ~1+(:Jdx

L ~ r,: ~1+(:Jdy

X2 I ( d )2S = 27r {j f(x)V1 + dx [f(x)] dx

6

S=27r (2g(y) 11+(~[g(y)]J2 dyYI V dy




