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MATHEMATICS EXTENSION 2

General Instructions: | | Total marks: - 105
» Reading time — Sminutes » Attempt Questions 1 -7
* Working time — 3 hours * All questions are of equal value.

» Write using black or blue pen.

*» Board-approved calculators may
be used

» A table of standard integrals is
provided at the back of this paper

» All necessary working should be
shown in every question.




Question 1.

a)

Max (-1,2)

w Y

Min (2, -2)

The graph above shows the curve y = f(x) . Without fhe use of calculus sketch the

following curves on the answer sheet provided. Show any intercepts, asymptotes,
end points and turning points. '

iy y=|fe) o | | 2

i) y= 7;?) 2.
i) y =7 : » 2.
iv) y=1n f(x) | 2.
v) y=f(2x) : 2.
vi) [y|= f(®) | 2.

b) By using implicit differentiation show that the equation of the normal
2 2

to the curve %+22~ =1 ( a and b constants) at the point (zcos8,bsinb) 1S

a* b



Question 2.

a) 1) Find I_—S—-dx
(x+3)(@x+1)

ii) Find |xcosx dx. {
. ™

r X 2
b) Use the substitution f = tan = to evaluate - |2 ———dx.
2 o o 5+3cosx

c) 1) Use the substitution u = 1 x to show that .

o " r .
fln(1+tanx)dx.= J?ln[ 2 }dx
- 1+tanx :

. . T .
ii) Hence find the exact value of fln(l + tan x)d:lc

! 2
d) HIFI, = J' x*(Inx)"dx forn=0,1,2.....
1 ; ‘

64

show that 7, = ——P-I,,_] forn= 1,2,3,...'.
4 4 :

.
ii) Hence find the value of j x° (In x)2 dx
' ‘ 1



-Question 3.

443§

a) If Z= determine

) || i) Re(2) i) 2.Z ) iv) arg Z

b) )Solve z° —1=0.
Show that the roots form the vertices of a regular pentagon in the argand plane.

4
ii) Hence prove that cos—zg71 + cos—sﬁr +% =0

¢) i) Bxpress 1+i in modulus argument form. ' . L

i1} Given that (1 + i)" = x+iy where x and y are real and » is an integer,

prove that 4y?=2". . 2.

d) Represent the locus on an Argand diagram for which the inequality

2|z - i| < !z - EI is satisfied. ' 3.
Question 4.

a) Factorise x* +3x% + 2 over the complex field. 2.

b) The roots of the polynomial equation 2% —=8x% +3x+5=0 are o,B,y.

i) Find the polynomial equation with roots oc.z,l?)2 ,72. 2.

1i} Find the value of a2 +p2 +77 2.

¢) i) If o isamultiple root of the polynomial equation P(x) = 0,

prove that #'(a) = 0. 2.

i1) The polynomial equation Q(x) = w423 —ax? +bx+12

has a double root at x = —2. Find the values of a and b. 2.
d) i)Show that if z = (cos® +isin®)then z" +z7" = 2cosnB. 2.

[F8]

ii) Hence or otherwise solve 242284322 42241 =0.



Question 5.

a)

b)

¢)

d)

By taking slices perpendicular to the axis of rotation use the method
of slicing to find the volume of the solid obtained by rotating the region
bounded by the curve y =x2, the x axis and the line x =1 through one
complete revolution about the line y=1. '

i) Sketch the curve y=sinl x, for ~1<x'<1

ii) By taking slices perpendicular to the axis of rotation use the method
of slicing to find the volume of the solid generated by rotating the

1

region bounded by the curve y =sin” x, the ‘x’ axis and the ordinate

x =1 about the ‘y’ axis.

Find I ax .
N9 +16x — 4x2

i) Show that I}(x).dx: E Fx)+ f(=x)}dx .

ki
X

i) Hence deduce that Ee— sin? xdx ==
7 1+e* 4



Question 6.

alf y= -;—(ex -e™)

i) show that x =log_ y++/y” +1

4 2 .
ii) . Show that (—y] -y? =1

b) Let z = cosO+isind

(i) Show tijat 2t -z = éi sin 10 |
(ii) Expand (z—z7)?

(1ii) Hence show that sin’ BI = %(3 sin 8 —sin30)

R

(iv) Evaluate fsinB 8.d0



Question 7.

| a) Prove by mathematical induction that for every positive integer n

o In. .
~— 4+ —+— is aninteger. (You may use the expansion

5 3
(A+B)° = 4% +54*B+104°B* +104B> +54B* + B’)

a) Sketch (without using calculus) the curve y =—; showing all
‘ ‘ ' o xT+2x
asymptotes. o

Diagram
not
to scale

A\—/ o ’ D
In the diagram BE bisects Z4BD , and CD = AB
i) Prove that triangle CED is congruent to triangle BAE.

ii) Prove that £BE4A=2x LEDB

d) If @ is one of the non-real cube roots of unity find the value of

2-0)2-02)2-0)2-0’).



