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BSM I9I3

Ql (a) Use the L'H6pital's Rule to evaluate the following limits.

(D )\ x'e'' '

(ii) 1it !11':'.
r+o 

"-rtint_,
sin {l - r/.r }(iii) 1T--

(12 marks)

(b) Given the function

lzxt +x+7, x(-1,
.f (*) = lm(x+ 1) + fr, -r < x <2,

I x'+5. x>2.
L

Determine the value of m andft such that the function ,f (r) continuous everywhere.

(8 marks)

Q2 (a) nind fi of

(i) y2 + *3 - ry +coSy = 0 using implicit differentiation.

(ii) ,=# and y=# when t=2 usingparametricdifferentiation.

(iii) /=sin2 (zx)+Ji
(12 marks)

(b) The perimeter of a rectangular football field is 100 m. Find the maximum area of the
field.

(8 marks)
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Q3 (a) Evaluate

(D l' *'r" d*. [Use tabular method]
Jo

(iD I tt &. [Use part by part method]rL-
(iii) I # ah. [use substitution method using z =:+G]

(14 marks)

(b) Find the area of the surface that is generated by revolving the portion of the curve

.f(x) = J4 - rr', -l 5 r < t, 360' about the x-aris
(6 marks)

Q4 (a) Find Q of

(i) ysin-'x = sinh-'y using implicit differentiation.

(ii) Y(x) = cot-' (sin x)

(iii) y(r)=(sin-'r)'
(12 marks)

(b) Evaluate the following integral.

(i) [ (r"ctr") Jtu** a*.J\ /

(ii) ln !*.
J o Jx'+3

(8 marks)

Q5 (a) Find the Maclaurin series of f (x) = sin.r up to three nonzero terms.

(7 marks)

(b) Use the result in Qs(a) to approxim"" J, 
tt\A 

ar.

Write your answer in four decimal places.
(6 marks)



(c)
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Given that cosx =t-t-*t- tu *...2t 4t. 6l

(i) Derive the power series of sin x.

(ii) Find the first three nonzero terms of the power ,"ri". tin t
Vx

(7 marks)
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Formulae

f+d:sin-rx+C, lxl<tt Jl-t'

t+ & = cos-rx+C, lxl< It ,h- x'

Ii;? dx=tan-'x+c

Ii;? &=cot-'\x+c

f --= 
dh = sec-' x + C, lxl> I'lxl./x'-l

[ -l dx=csc-tx+C, lxl>l
'lxlJ;t-l
f:dr=sinh-rx+Ct 
'Jx'+l

t+dr=cosh-rr+C, lxl>lt 
^lx' -l

[ -t 
= 

ck=sech-rlxl+c, o<r<l"lxl{l--r'

f --: ch = csch-r lxl +c, x + o
'lxlr/1+.r'
^ | ftanh-' x+C, lrl< I

t-l " &:lJl-x' 
[coth-'x+C, lxl>l

- yr+l

l*"&=iU*r, n+-l

lL a.= hlxl+CJx

J"otr dx =sinx+C

Jsinr &=-cosx+C

Jsec' .r & =tanx+C

Jcsc'r dx=-cotx+C

Jsecxtan.r & =secx*C

Jcsc.rcotx dx = -cscx + C

Ir'e=e'+C
Jcoshx &=sinhx+C

Jsinhx & = coshx+C

Jsech'x & =tarthx+C

Jcschtx dx=-cothx+C

Jsechrtanh x dx =-sechx + C

Jcschrcoth x & =-cschx + C

f (x) = f (a) + .f ' (a)(x - o7 + !!9- (x - o)' * [9 O - a)' +' "2t 3!

.f (x')=.f(0) + f'(o)x * f'!9) 
"' * 

"fi(O) r' *.'.2t 3!

x= ktanh4
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Formulae

t =tantrx

.2t
Sln I = ----.-l+t'

2t
tanr = --------;l-t'

l-t2
COS.f : ----------

l+t'
, 2dt

QX= ---------7
l+t'

2t
SlnZ.r= l*r,
tart2x = '' =l-t"

^ l-t'
COSZ.T = t*r,

,dt
CA = --------=

l+ t'

cos'x+sin2r=l
sinZx = 2sin.rcos.x

cos2x = coS2 x-sin'x
=2cosz x-l
=l-Zsin2 x

I + tant .tr = sec2 .r

| + cot2 .r = csc2 .r

2tanx
tan Zx = --------;-l-tan" x

tan(x + y) =
tanx+ tan/
I + tanrtany

sin(x + /) = sinxcosy * sin ycosr
cos(x + ir) = cosxcos.Y + sin.rsin Y
2 sin ax cos 6x = sin(a + b)x + sin(a - 6)x

2 sin axsin 6r = cos(a - D)r - cos( a + b)x

2 cos ar cos bx = cos(c - D).r + cos(a + b)-r

r-ae -eSillIl-I:-
2

, et +e-t
COSnI =-

2

cosh2 x-sinh2 r=1
sinh2r = 2 sinh.rcosh.r

cosh2x=cosh2 x+sinh2 x

=2cosh2 r-l
=l+2sinh2x

l-tanh2 x=sech2r

coth2x-l=csch2.r

2tarftx
tAAhlX=--;-

I +tanh'x

tanh(x t y):
I +tanhxtanh/

sinh(.r + y; = sinhxcoshy + sinh/ cosh.r

cosh(x + y; = coshrcosh/ + sinhxsinh/

,=i,"

,=!""

FW*
w.

dydx


