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Question 1
Consider the function defined by
x* -1 , 1If x<0
x=2 , 1If O0<x<1
flx)= .
c , if x=1
-x , if x>1

(a) At what point does both right hand and left hand limits exist, but the limit does not exist?
Give your reason.

(4 marks)
(b) Find the value of ¢ for which f (x) is continuous at x =1. Give your reason.
(6 marks)
Question 2
(@) Let F(x)=1+cos2x .
Find the largest possible domain and the largest possible range of F (x)
(4 marks)
(b) The function G(x) is defined by G(x)=x"+2x-2 , xe [0,0)
Find the inverse function G~'(x)and state its domain.
(6 marks)

Question 3

(@ If y= (ax + b)_" , where a and p are positive integers, b is a constant, find the general

formula for the nth derivative of y with respect to x.
(3 marks)

(b) Using Leibnitz’ rule and the result of Question 3(a), or otherwise, find

di—Z[(zf ~17x* +45x-30)x—2)] .

You need not simplify your answer.
(7 marks)



Question 4

(a) Show that cos® x +cos’2x =1+cosxcos3x .

(4 marks)
(Hint: cos’@ _1Fcos20 , cosC+cosD =2003C+DcosC~D )
2 2 2
(b) Hence, find the general solution of the trigonometric equation
cos® x +cos’ 2x =1+sinxcos3x .
(6 marks)

Question S

3

A curve has the parametric equations x =3¢ +2 , y=-2¢ ,where ¢ is the parameter of

the curve.

(a) Find & in terms of ¢
dx
(2 marks)

(b) Show that the equation of the curve in Cartesian form is 4(x —2)’ =27y* .
(2 marks)

(c) Show that the tangent to the curve at the point when ¢=1 is also a normal to the
parabola y* =4x at the point (1,2) .

(6 marks)
Question 6
Differentiate with respectto x :
2
(@ 5(2+3x) ; (3 marks)
(b) tan”'(sinh2x) ; (3 marks)
2 2
(¢ Yxfleosx (4 marks)

x3eSx

You need not simplify your answer.



Question 7
_ x 2x
(a) Evaluate the limit lim 1=2¢" +e . (5 marks)
x>0 cosx —2¢€082x +cos3x
4
(b) Let g(x)=x3 for xeR.
Is g(x) differentiableat x=0 ? Give your reason.

(5 marks)

Question 8

(a) Using the mean value theorem, show that —g—+ -}g <sin™(0.6) < —76E+—;— :
(3 marks)

(Hint: Consider the function f(x)=sin"x ,for x<[0.5,0.6] .)

2
(mlfy=mﬁx,-ASxSI,ﬁmwma(Lmﬂ%%—%%=o. ------- *)

By repeated differentiation of equation (*) and use the Maclaurin series, or otherwise,

show that the first three non-zero terms in the expansion of sin™ x are

3 5
x+—x——-+ix—+ ...... . (5 marks)

40

(c) Using the result in part (b), find an approximation to the value of sin™ (0.6) ,
giving 5 decimal places in your answer.

(2 marks)
Question 9
(a) Show that the non-linear equation
e +x +2x-3=0 -—mmr (**)
has exactly one real root and that root lies between 0 and 1 .
(5 marks)

(b) Perform two iterations of Newton’s method with an initial approximation, x,=0.5 to
compute an approximation to the root of equation (**).

(5 marks)
( Hint: Newton iterative scheme for the solution of f (x) =0 is

fGs) o1
Gy ¢ KOb e )

Xps1 = X —



Question 10

(a) Show that the equation 5x° +9y® —10x+54y +41=0 represents an ellipse whose
centre is at the point C(1, - 3).
(3 marks)
( Hint: You may use the method of completing the square. )

(b) Find its ecéentricity, equations of its directrices and the coordinates of its foci and

vertices.
(5 marks)

2
( Hint: The eccentricity of the ellipse (x ;211) + (y ;zk)z =1, a>b>0 isgivenby

v =a*(1-¢) .)

(c) Sketch the graph of the ellipse.
(2 marks)



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 ¢ isa constant. %=O
y =cu,where ¢ isa constant. %zc%
. L d
y=uf , where p isa constant. %*—: pu? 1-§—
y=uv dy__ .El_‘i+ _d_l:l_
de.  dx dx
du dv
u V——u—
y=-= dy _“dx dx
Y dx V2
y = f(u),where u isafunctionof x. Y df (W) du , the chain rule
dc  du
y=log,u, a>0. :ﬁ-——l—l og, e 2;[
u
dy d
=a", a>0 —=a"log,a—
y=a, a I g. ax
u d u du
y=e R
dy vl v
=" L =yy +u’ log u—
y=u I &
y=sinu %x}—)—zcosugx—
y=cosu %:—sinuéﬁ
y==tanu %:seczu%
y=cotu Y —coseczu—c-i——
dx
y=secu gX:secutanud—u
dx dx
y =cosecu fl}j = —COS€ECcU cotugﬁ
dx dx
. dy 1 du
y=sm u a“;"‘\/i:;—z-'ax_
4 dy -1 du
y=C0S u dx mdx
- d du
y=tan”u Exz 1422 dx




Functions, y = f(u)

Derivative of y with respectto x

y=cot‘1u Q=— 1 d_u
dx 1+2% dx
y=secu _(_12 = —l,‘éz
IuI\/ u*—1dx
dy 1 du
- -1 -
y=cosec u e |u[\/u_— dx
y=sinhu d—y=coshu£1£
dx dx
y=coshu 512)——smhud—u
dx dx
y=tanhu Y_ sech’u—
dx
y=cothu & = —cosechzud—u
dx dx
y=sechu Y =—sech u tanhu —gz-

y =cosechu & = —cosech u cothu%
y=sinh™ u Y du
dx \/1+u dx
d
y=cosh™u Y
dx ﬂu —l dx
y =tanh™ u dy
dx 1-u? dx
y=coth™u d_y___ L %-
dx 1-—u® dx
y=sech™u 1 du
uyl—-u® dx
dy 1 du

y =cosech™u

—d; :_]u[\/u2 +1 E

- END -






