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Q1 (a) Evaluate the following limits if exist.

(1) lim x?e .

X ®

Gy g SOV

x—l =1

(ii1) lim 1 - :
=l Inx x-1

(v)  lim 3x—+/x* —2x+3.

X—> >

(3 marks)

(3 marks)

(4 marks)

(5 marks)

(b) Find the values of x so that the given function below is discontinuous.

e
o x*-5x+4°
(¢) Given the following function,
3
[x+5j , D<€w<s;
X
JO=1 , x=5;
V¥’ +24+1, S<x<l0.

(4 marks)

Determine whether 7(x) is continuous or notat x=35.

o

(6 marks)
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Y e . ; :
Q2 (a) Calculate - if given the parametric equation x=1-3sin(4x¢) and

(7 marks)
. dy .. }’4"'354 2 4 o o L .
(b) Compute T if T3 — XV by using implicit differentiation.
dx Xy
(8 marks)
(c) By using logarithmic differentiation, find % for
i
- (xl +8’)sin,\‘
T 41 -9x).(20)
(10 marks)
Q3 (a) Evaluate
# dx
O , .
o l+4sinx+cosx
(6 marks)
< %
(i1) J‘Sin3 (—ja’x .
3
(8 marks)
41
(b) Solve J‘—,‘\—’a’x.
x°+6x° +9x
(11 marks)
Q4 (a) Determine whether each of the following series converges or diverges by
using the appropriate test.
G -
n=>0 (’7+1)4 .
(3 marks)
" = 100"
(11 ;
) ; n!
(3 marks)

3 CONFIDENTIAL



CONFIDENTIAL BWM 12203

(i) 2[””] .

n=1 n

(3 marks)
(b) (1) Obtain the Maclaurin series for f(x) = cosx up to three non-zero
terms. Write your answer in summation [Z ] form.
k=0
(6 marks)

l b | .
(i1) Hence, approximate cos (x ) dx to three decimal places.
pp 5 P

(5 marks)

(c) Find the Taylor series expansion of f(x)=e’" at point x =1.
(5 marks)

— END OF QUESTIONS -
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FINAL EXAMINATION

SEMESTER/SESSION : SEM 1/2019/2020 PROGRAMME CODE : BNA /BNB /BNC /BND /
BNE / BNF/BNG / BNL /
BNM /BNN/BNT
COURSE NAME : MATHEMATICS FOR COURSE CODE : BWM 12203
ENGINEERING TECHNOLOGY 1

Formulae
Indefinite Integrals Integration of Inverse Functions
h+l 1
X . -1 v
Xdx= +C, n#-1 de=sin" x+C, |x|<1
-[ n+1 '[wll =
1 : -1 ‘
J.‘\* dx = In|x| +C j de=cos” x+C, |x|<1
| 1-x?

J.COS.\' dy =sinx+(C

5

J. 1 dx=tan' x+C

sinx dx = —cosx+C 1+x°

1 1
VLI Y .[ —dx=cot” x+C
sec” x dx =tanx + ( 1o

csc” x dx =—cotx+C dx=sec ' x+C. |x|>1

,[ 1
, |x|vx* -1
secxtanx dx =secx +C

-1
cscxcotx dv=—csex+C J.| | /\_2 )
e‘dx=e" +C J‘ 1

Vx* +1

| S T x[>1

~1
'|.|,\"\H~.\'2

-1
Isechxtanhx dx = —sechx +C j| %] \/']T\v

dx=csc” x+C, |x|>1

. —epy R S SR S—

dx=sinh' x+C

_[cosh x dx=sinhx+(C

Isinh x dx=coshx+C

J.sech“.\' dx = tanh x + C F—— x| +C, 0<x <]

J‘csch X dx =—cothx+C

dx=csch™ |x|+C, x#0

J.csch xcothx dx=—cschx+C Jtanh 4O x|<1

1
J.l -2

dx =
e lcoth*‘ﬁc. |x|>1

TAYLOR AND MACLAURIN SERIES

@)= f@+ S -a+ D -+ LD

SO o SO
& 3

(x—a)’ +.-

J(x)=f(0)+ f'(0)x +
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Trigonometric Functions

Formulae
TRIGONOMETRIC SUBSTITUTION
Expression Trigonometry Hyperbolic
- m x=ktan @ X =ksinh @
x° -} x=ksect x=kcosh@
7 B =x x=ksind x=ktanh@
[:’[an%\' [ =tanx
sin.\;lflll cos.\:;;:z sinZ\:Ii’,2 cos2x:;;:
tan x = 4l - dx = 2dt tan 2x = o - dx = dt
A 1+¢2 -1 1+1¢°
IDENTITIES OF TRIGONOMETRY AND HYPERBOLIC

Hyperbolic Functions

cos’ x +sin’ x =1
sin2x = 2sin xcos x
cos2x =cos’ x —sin’ x

=2cos x—1

=1-2sin" x
l+tan” x =sec’ x

9 g ;
l+cot“x=csc” x

2tan x

tan2x = ———
1—tan”x
tanx * tan y
tan(x * y)= ———
1 +tan xtan y
sin(x £ y) =sinxcos y +sin y cos x
cos(x + y) =cosxcosyFsinxsin y
2sinax cosbx = sin(a + b)x + sin(a — h)x

2sinaxsin bx = cos(a — b)x — cos(a + b)x

e’

sinh x =

X

=

V)

v -x
e +e”
cosh x = ———

cosh? x —sinh? x = 1
sinh 2x = 2sinh xcosh x
cosh 2x = cosh? x +sinh? x
=2cosh? x—1
=14 2sinh? x
1—tanh* x = sech®x

bl bl
coth” x—1=csch-x

2 tanh x
tanh 2x = ————
1+ tanh © x
tanh x + tanh y
tanh(x + y) = -

1 + tanh x tanh y

sinh(x + y) = sinh x cosh y + sinh y cosh x B
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