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Question 1

Differentiate with respect to x :
2x-1\*
@) (x+3) ?

(b) ecos(3x) :

(c) (coshx)* ;

-1 9+x2 .
@ tan* (35) ¢
(e) log. log, cosx .

tanx
loge cosx

Question 2

(Hint: -

T

(a) Let f(x) = |tanx]| for x € (—-—E,—z-) .

Give your reason.

tanx , if xe[
(Hint: |tanx| =

(b) A curve has parametric equations
x = cost + log, tan (—;—) ,
y =sint ,
where t isthe parameterand 0 < ¢
Show that

.\ d
1) &-z—:tant ,

... d® tant
1i) =X

dx? cos3t
Question 3

(a) Evaluate the following limits:

o y. 3=x3-3
(1) hm X COsSXx

x-0 x4 ?

(ii) Li_g}(l — x) tan (1?—) .

(b) Show from first principles that f; (sinx) =cosx .

. . . C+D .
(Hint: sinC —sinD = 2 cos——sin

—tanx, if x€ (—-

is a wrong answer for Question 1 (e) .)

0,

)
,0)
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<7 .
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Is f(x) differentiable at x = 0 ?

(2 marks)

(2 marks)

(3 marks)
(3 marks)

(3 marks)

(6 marks)

(7 marks)

(4 marks)

(4 marks)

(5 marks)



Question 4

Given a unit circle, we try to calculate the perimeters of inscribed regular 6-sided, 12-sided,
24-sided, ...... polygons as shown in Figure 1, thus obtaining lower bound for the perimeter
of the unit circle ( = 27 units ).

regular 6-sided polygon regular 12—51ded polygon regular 2.sied polygon
Figure 1
Let B, denotes the perimeter of inscribed regular n-sided polygon as shown in Figure 1.

(a) Find the values of Ps , Pi, , P,, and P, , correct your answers to 6 decimal places.
(10 marks)

42

(b) Find the value of , correct your answer to 5 decimal places.

(3 marks)
(Hint: The result in Question 4(b) is an approximation to the value of  .)

Question 5
(@) If y=(ax+b)7P, there a and p are positive integers, b is a constant, find the
general formula for the nth derivative of y with respectto x . (4 marks)
2
(b) Express (2%1—)3 in partial fractions. (5 marks)
4 2
(c) Hence, or otherwise, find dii;; ( (2::11)3). You need not simplify your answer. (4 marks)

Question 6

1
Let f:R >R and f(x) is defined as f(x) = (x2)i — (x% — 4)3 for x €R .

(a) Show that f(x) is an even function of x andthat f(x) >0 for x €R . (4 marks)
2 ps o2 1 z
(b) Expand and simplify [xs - (x?% - 4)3] [xs +x3(x% — 4)5 + (x% — 4)3} . (2 marks)
(c) Evaluate lim f(x) . (3 marks)
X300

(d) Solve the equation f'(x) =0 . (4 marks)



Question 7

t—t1

2
Let 5;— — y2 =1 be the equation of the hyperbola H, and let (t +t71,
coordinates of a point P, where t # 0 .

) be the

(a) Find the coordinates of the foci and vertices of the hyperbola H. (5 marks)
(b) Show that point P lies on the hyperbola H. (3 marks)

(c) Find the equation of the tangent to the hyperbola H at point P. (5 marks)

Question 8
Let y = sin(2log,(1 + x)), for x > -1 .
(a) Show that (1 + x)2 2+ (1+ x) == 24 “+4y=0 . (3 marks)

(b) Hence, deduce that,
(1+x)2d n+2+(2n+1)(1+x)d n+1+( 2+4)d =0,
forn=0,1,2,-- (5 marks)

- (c) Hence, or otherwise, find the power series for sin(2log.(1 + x)) in ascending powers of x,
up to and including the term in x*. (5 marks)

(Hint: Leibnitz’ rule: For any functions # and v whose derivatives up to the nth order exist,
@)=, CuvO+ Cul O CutW® 4 a0 4 € O | where
1 ‘ . o
,C, = ‘(*JL)TT ,u® =u 9 =y andu®, v are the rth derivatives of u and v
H—rjir!

respectively, for »r=1,2,3,...,n )



Short Table of Derivatives of y= f(u) with respectto x,where u is a function of x

Functions, y= f(u)

Derivative of y with respectto x

y=c,where c¢ isa constant. %zo
y=cu,where c isa constant. Q_zcgﬁ
dr  dx
. dy  du
=u?, where is a constant. = puf~ —
y=u P dx p dx
Yoty dy _du o
dx dx dx
_ dp dv du
y=uy —=U—+vV—
dr  dx dx
du dv
u V——U—
y== dy_ dx  dx
dx v
y=f(u),where u isa functionof x. Ei-X=—(51—2—:(}—“1—}--gy—,thechainrule
dx du
y=log,u, a>0. —@—Z:llogaegzﬁ
dx u
dy
— M, >O ____:aulo a““"“‘
y=a, a ar g
y dy ,du
y=e —=e —
dx dx
dy 1 dV
=" ——=vyu’ +u"log, u—
y=u . . &
. dy du
y=sinu —— = COSU—
dx dx
y=Cc0su é}’_:_sinuéﬁ
dx dx
y=tanu g}izseczu—-—-
dx
y=cotu Y o cosecut
dx
y=secu fil:secutanu—@—
dx dx
_ dy du
y =cosecu —— = —cosecucotu—
dx dx
i d__1 du
yeem de iy de
el dy_ -1 dw
y=cC0s u dx de
y=tan"u &__1 du

dx 1+ dr




Functions, y= f(u) Derivative of y with respectto x
_ d 1 du
y=cot”u ExZ=—1+u2_é;
_1 1 d
y=sec” u dx lulmdx
B dy 1 du
y=cosec u Ex_““ma
y=sinhu —(—i—y—r-coshud—u
dx dx
y=coshu El-Jizsinhz«zfi—li
dx dx
y=tanhu Y _ cechu
dx dx
y=cothu %z»—cosechzu%xlﬁ
y=sechu Ei—}i=——sechu‘canhu-(—i—z'f-
dx
y =cosechu Y = —cosech ucothu du
dx dx
o dy 1 du
y=sinh™ u | EE*JT;?E;
h—l El_.}_}_—— 1 .qﬁ
y =CO0S8 u . dx ,\/;—Z:dx
- dy 1 du
=1 nh ! e P
yo ;o dr 1’ dx
- dy 1 du
Yool dr 1-u* dx
h—l _(_1.'.}_)_——_.._..._...1._........(.1.?.
yosse b yyf1-u? dx
= O 1w
y=cosech™u dx ]uhﬁifli’dx

- END -




