
Total marks - 120
Attempt Questions 1-8
AII questions are of equal value

Answer each question on a NEW PAGE.

Question L (1"5 marks) Start a NEW page.

(a) Evaluate (i)
,"r2 * ,- . 0 X -

1 + tanx

e t sin {t.\a* correct to 2
\ /

0
f : tan - . or othenwise to find

2 '

a
l.) L
l L  - . d 0

Jo 1 + cosd

I:
lntr

t
decimal places. )(ii)

3

(ii) 
f 

xcosx .dx

(c) rna[# at.

(b) Find (i)

(d) Use the substitution
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Marks
Question 2 (15 marks) Start a NEW page.

(a)

(D Sketch the graph of y = + showing clearly the coordinates of any
x + 4

point of intersection with the x and the y and the equations
of any asymptotes.

(ii) Use the graph of y = + in part (i) to find the set of values of x for
x + 4

which the function ), : x - log, (x + a) is increasing.

(iii) Use the graph of y : . f in part (i) to sketch on separate axes'  
x + 4

(o)  thegraphof  ly  l=#o

( p )  t h e g r a p h o f  y = ,  
( t , i r ' ) t  

^ .'  
( x + a ) ( x * 3 ) '

9

^ )
(b) Sketch the curve | : x" + a showing all essential features.

x
Use the graph to determine the nature and number of real roots of the

- '  ?
equation x" - loc + 2 = 0 as'ft '  varies.

6
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Question 3 (15 marks) Start a NEW page.

(a) (i) on an Argand diagram shade in the region containing all points
representing the complex number e such that

l . - ( t * t ) l  =  l  a n d  l . - ( r + i ) l  s  l . l .

(ii) Find the exact perimeter of the shaded region.

Show that the tangent to the rectangular hyperbola U = c2 at the

point Z (",i\ hasequation .r + try =?*t .
\  t l

The tangents to the rectangular hyperbola U = c2 at thepoints
/  ^ \  /  r \p l r p , ; l  a n d  Q [ r n , l l  ,  w h e r e  p 4 = t , i n r e r s e c t a t  R .

_ \  
p )  \  q )

Find the equation of the locus of R and state any restrictions on the
values of x for this locus.

(b)
6

(i)

(ii)

(c)

(i)

(ii)

5

(iii)

S h o w t h a t  (  f  A l d * = (  f  @ - x \ d xJ 0 ' . '  J o " _ _  
- _ ,

E l T

Hence show that 
f 

*tt + tanx) * : 
[' 

"(#.)*

,r

Hence evaluate ft t(t + 'rrnx) dx
JO

4mathsext2trial 03.rh.cd



Marls

Question 4 (15 marks) Start a NEW page.

(a) Let f  ( t ) - t3+ct+d,where c and d areconstants.

Suppose that the equation f (t) - 0 has three distinct real roots,

ty  t2  and f3 .

0(i) Find t1 + t2 + t3.

(ii) Show that t12 * t22 * ts2 - -2c .

(iii) Since the roots are real and distinct, the graph of y - f (t) has two

t u m i n g p o i n t s , a t  t = u  a n d  l - v ,  & o d  f  ( " ) . f ( r ) . 0 .

Show that 27d2 + k3 . 0.

! = x 2

Consider the parabola y - vz .

Somepoints (rg .P) lieonthrcedistinctnormals (""t, PN2, and Pil3)

to the parabola.

(r) Show that the equation of the nomtal to y - x2 at the point (r, t2) maV

be written as

f + ( r - 3 Y )  ' * f f )  - o
\  2  )  \ 2 )

Question 4 continues on page 6

6

5(b)
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Question 4 (continued)

(ii) Suppose ihat the normals to y - x2 atthree distinct points ,nf 1 (r1, 11 2 
),

Nr ( , r , , r ' ) ,  and  N3 ( r r , , t ' )  a l lpass through P( "o ,vo) .

Using the result of part (a) (iii), show that the coordinates of P satisff

(c) For the curve Il(x + y) + 16 = 0, show that

ay -  - (v ' *z 'v)
d x  x 2 + 2 r y

Hence find the equation of the tangent to the curve xy(x + y)+ 16 = 0 at the

point (-2, -2).

2
/  \ -

^ f x o 1 3  I
Y o > r l  n  |  * ; '

\ - , /  
L
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Marlis

Question 5 (15 marks) Start a NEW page.

A circular flange is formed by rotating the region bounded by the curve
5

y  =* ,  the  x  ax isandthe l ines  x -0  and x -3 , th roughonecomple te
x o + l

revolution about the line x - 10. (All measurements are in centimetres.)

(i) Use the method of cylindrical shells to show that the volume Vcm3 of the

] fioor - 10ax)
flange is given bY V = 

Jo T 
e .

(ii) Hence find the volume of the flange correct to the nearest ,^3 .

The base of a tent is in the shape of an ellipse with a major axis of 4 metres and

a minor axis of 2 metres. Vertical cross sections taken perpendicular to the

major axis of the base are squares.

(i) If the major axis is taken to lie on the x axis and the minor axis is taken

. 2
to lie on the y oris, show that the etlipse has equation 

? 
+ ! 

" - |

(ii) Show that the volume V m3 ofthe tent is given by V

and hence find the volume of the tent.

6

(b)

(a)

- f-r(+' ")*

mathscr€rialO3.th.cd

Question 5 continues on Page 8
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Question 5 (continued)

(c)

(i) Find the domain and range of the tunction / = sin("ot-tt)'

(ii) Sketch, showing the important features, the graph of y = sin (cos 
-t 

") .
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Marlls

Question 6 (1.5 marks) Start a NEW Page.

A body of mass one kilogram is project vertically upwards from the ground at a speed

of 20 metres per second. The p.ttictr is under the effect of both gravity and a resistance

which,atanytime,hasamagnitudrof |r2, where v. isthemagnitudeof theparticle's
40

velocity at that time.

In the following questions, take the acceleration due to gnvity to be 10 metres per second

per second.

(a) while the body is travelling upwards the equation of motion is

' i  =  - ( r c  * a r t ) .
\ 4 0 )

(i) Taking 
'i = vfr, catcutate the greatest height reached by the particle.

(ii) Taking 'i = +',calculate the time taken to reach this greatest height.
dt

l5

(b) Having reached its greatest height, the particle falls to its starting point.
The particle is still under the effect of both gravity and a resistance which, at

any time, has a magnitude of *r' .
40

(i) Write down the equation of motion of the particle as it falls.

(ii) Find the speed of the particle when it retums to its starting point.
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Question 7 (1,5 marks) Start a NEW page.

lf

n7
(a) I- 'et In: I-z bin'x dx where r isanon-negativeinteger.

J O

1t
,  ,  r ^

( i )  Show tha t  In : (n  - \ f  2  s in ' -2xcoszxdx  when n  >  2 .
J O

n  - 1
( i i)  Deduce that In -! Ir-z when n > 2.

t1

(iii) Evaluate .Ia.

(i) Use de Moivre's theorem and the expansion of (cosd + isind)3 to show

that cos3d = 4cos3 0 - 3cos0 .

1
(ii) Deduce 8x3 - 6x - 1 = 0 has solutiors .r = cosd where cos3d = i.

2

(iii) Find the roots of 8x 3 - 6x - 1,: 0 in the form cosd .

(iv) Hence evaluate "or4 ."or4 ."or4.
9 9 9

9(b)
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Question 8 (15 marks) Start a NEW Page.

Marls

(a) The acceleration o ̂ r-2 of a particle P moving in a straigbt line is given by

o = z ( t - r ' ) ,

where r metres is the displacement of the particle to the rigbt of the origin.

Initially the particle is at the origin and is moving with a velocity of 4rzs 
-r.

(i) Show that the velocity ,^r-r of the particle is given by

v 2  = L 6 + 6 x - ? t 3 .

(ii) Will the particle ever return to the origin? Justify your answer.

(b) I*t n be a positive integer.

consider the area bounded by the curve ) = lnx, the x axis and x = n '

Use integration by parts to show that the value of this area is given by

^n

J ,  
l n x . d x = n \ n n - n + 1 .

Use the trapezoidal rule and 'n' funclion values to show that

n f ,  1 -

f. bx.dx * alnn + h [(n 
- 1) !] .

J t  
' 2

Hence deduce that n | < eJ; .P\^ .'  
\ e l

6

9
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