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PART A
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Q2

(2)
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BSM 1913

If ysin x=sinh™ y, find = by using implicit differentiation.
x
(5 marks)

Find the arc length of the parametric curve x=cos’? and y=sin’f over the
. 3
interval # — 7z to ¢ —En i

(8 marks)

Show that the area of surface that is generated by revolving the arc of x* -4y =0

about the y-axis from y=1to y=3 is —'7:(16—4w/2).

(7 marks)
Determine the radius of convergence for the following power series
n=0 ;l / -
(7 marks)
Let f(z) =e”. Obtain
() the Maclaurin series expansion of f(x).
(i)  the Taylor series expansion of f(x) at the point z = 2.
(7 marks)
Given the power series of
- (_l)nxn+1
In(l+x)=) ~———
( ) :4:; n+l

Find the
() differentiation of the power series of In(1+ x)

(i)  integration of the power series of In(1+ x) .
(6 marks)
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PART B

Q3 (a) Evaluate

) lim(v x> + 4x - x).

(i)  lim3xe™ .

. x*-4
(ii1) Ll_rg =
(12 marks)
(b) Determine if the following function is continuous at x = 0.
2 —
9 _1<x<o,
x-3
3, x=0,
MY 0<x<l.
(8 marks)
Q4 (d) If x= l_, and y= ,ﬂndﬂwhentzl
-+ 1+ dx
(4 marks)

(b)  Figure Q4 below shows a window that consist a rectangle topped by a semicircle.
The perimeter of the window is p. The area of the window is to be maximized.

Figure Q4

) Assuming that the length of the rectangle is L and the radius of the semicircle
is r. Whatis p interms of L and r?
(1) If p=12, express the area of the window, A4, in terms of . Hence, find the

radius of the semicircle, , that maximizes the area, 4.
(6 marks)

(©) Sketch the rational function

Show all the asymptote(s), intersection point(s), extremum and inflection point(s)
(if any) in your sketch.
(10 marks)
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(a)

(b)

(©)

(a)

(b)

BSM 1913

Evaluate [ (3-u)?e™ du

(5 marks)
Use the substitution of ¢ =tan— to calculate I2
0o3+5cosx
(8 marks)
Find
. 2 dx
i
® J.o 5+ x?
. dx
(i1) _—
J xv9-16x?
(7 marks)
i . w3'n!
Discuss the convergence of the series Z }
n=0 n
(8 marks)

Consider the power series

=0 4

Find interval of convergence of the given power series.
(12 marks)
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Ix"dx—

+C,
n+l

J- : dx =In|x|+C

J.cosx dc=sinx+C

Isin x dx=-cosx+C

j'sec2 x dx =tanx+C

Icscz x dx=-cotx+C
Isecxtanx dx=secx+C
Icscxcotx dx=—-cscx+C
Ie"dx =e*+C

jcoshx dx —sinh x+C

Jsinh x dx=coshx+C
Isechzx dx = tanh x +C
Icschzx dx =—-cothx+C
Isechxtanhx dx =-sechx+C
Icsch xcothx dx — —cschx+C

Formulae

dc=sin" x+C, |x|<1

IJI——
‘[\/l——

dc=tan' x+C

dx=cos x+C, |x|<1

j1+x2

-1
I ~dx=cot” x+C
1+x

I—l— dc=sec” x+C, |x|>1
x|\/x2—1

dc=csc” x+C, |x|>1

I__:L__
| x| vVx? -1
[——
1
e

I——w:SCCh_l IX|+C, O<x<l

=sinh™"' x+C

dc=cosh™ x+C, |x|>1

=csch™ |x|+C, x#0

j__;l__
| x| V1+x?

1 ‘tanh 'x+C, |x|<1
[ -
1-x lcoth 'x+C, |x|>1
f@)=f(a)+ fla)(x—a)+ Y (x—a)* + 3 (x-a)’ +
f@=7+ 7O L0 L s,

Expression Trigonometry Hyperbolic
Vx? +k? x=ktan6 x =k sinh 8
vx? x=ksecO x=kcosh@

k* —x? x=ksin0 x=ktanh@
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Formulae
t=tanix tan x
2t 1-¢* . 21 1-12
sin x = 5 CoSX = 3 sin 2x 5 cos2x 5
1+¢ 1+1¢ 1+1¢ 1+¢
2t 2t
tan x = ——— dx = 241 tan 2x = ——_ die = dt
1+1¢ 1- 1+1¢?
Trigonometric Functions Hyperbolic Functions
X —-X
cos’x+sin’x=1 sinhx=2_"¢
. . Z
sin 2x = 2sin xcos x v x
e’ +e
cos2x =cos’ x—sin’ x coshx=———
— 2 -
=2cos” x -1 cosh? x —sinh? x=1
. 2 . .
=1-2sin"x sinh2x =2sinhxcoshx

1+tan’® x =sec’ x

cosh2x = cosh? x + sinh? x

1+cot’ x =csc’ x =2cosh? x—1
tan2x = 1_2ta—nfc‘ =1+2sinh® x
~tan” x 1-tanh® x=sech’x
tan(x + V) = tanx ttanv 5 5
- 1+ tan x tan coth® x—1=csch“x
sin(x * y) = sin xcos y *sin ycosx tanhzxZZta—nhx
cos(x+ y)=cosxcosy+sin xsin y 1+ tanh® x
. . . tanhx + tanh v
2sin ax cosbx = sin(a + b)x + sin(a — b)x tanh(xt y)=———
1+ tanhxtanhy

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

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

A

sinh(x + y) —sinhxcoshy + sinhycoshx
cosh(x + y)=coshxcoshy t sinhxsinh y






