ADVANCED EXTENSION 1 TOPICS

MATHEMATICAL INDUCTION

If u; =7 and u, = 2u, 1 — 1 for n>2, show by induction that u, =3 x 2" + 1 for n > 1.

If uy =5, u; = 11 and u, = 4u, _1 — 3Uy_, for n >3, show by induction that u, = 2 + 3" for n > 1.

If u; =8, up =20 and u, = 4u,_1 — 4U,_ for n > 3, show by induction that u, = (n + 3)2" forn > 1.
If uy =7, u=29 and u, = 7U,_1 — 10U, _, for n > 3, show by induction that u, = 2" + 5" forn > 1.

If uy =5 and u,=3u,_1 + 2 for n > 2, show by induction that u, =2 x 2" — 1 forn > 1.

PROPERTIES OF INTEGRALS

1.

Find the integral of the function f(x) on the stated interval
@ between O and 5 if f(x) =x+2 if0<x<2
=4 if2<x<5
(b) between 0 and 2 if f(x) = [x — 1]
() between —r and = if f(x) = |sin x|
(d) between —r and rt if f(X) = cos x iIf -t <x<0
=X if0<x<m

The graph of the function

ft)=1-t, for0<t<2 .
=t-3, for2<t<5 0 =

is shown in the diagram.

The function h(x) is defined as foxf(t)dt, 0<x<5

@ Find the function h(x) over the intervals 0 <x<2and 2 <x<5
(b) Find all the turning points of the function h(x) and hence sketch it

(©)  Find [ f(x)dx
(d) Find the area between the curve y = h(x), the x axis for 0 <x <5

Sketch the function f(x) and prove the following inequalities

(@ f9=: L+2+5+..+——>logn
1 1 1 1
B == E+ﬁ+...+ﬁ§2(\/ﬁ—1)

) () =X VI+VZ+ .. +yn> [(xdx=2%nvn

3
@  f)=x 12+22+...+(n—1)2§%§12+22+...+n2




POLYNOMIALS

1.  Express cos 50 as a polynomial in cos 6, and obtain a similar expression for sin 50
as a polynomial in sin 0.

@) Solve the equation cos 50 = 1 for 0 < 6 2z and hence find the roots of the equation
1

16x° — 20X + 5x — 1 = 0. Hence prove that cos g CoS %’T = % and cos g— cosz—;t =3
(b)  Solve the equation cos 56 = 0 for 0 < 6 2w and hence find the roots of the equation

16x* — 20x° + 5 = 0. Determine the exact value for cos % cosi—g and cos? Z — cos? Z
(c) Solve the equation sin 50 = 1 for 0 < 6 2x and hence find the roots of the equation

10 10
4 3 2 _ . . mT . 3n
16X™ + 16x° — 4x° — 4x + 1 = 0. Determine the exact value of sin In sin o

(d)  Show that the roots of the equation 16x* — 20x* + 5 = 0 are x = + sin csin 2—5”.and prove that sin? c
22n _ 5

sin =

54

2. Prove that cos76 = 64cos’6 — 112c0s°0 — 7c0s6.
(@)  Hence find the roots of the equation 64x° — 112x* + 56x? — 7 = 0. Deduce that
" o5 ¥ cos T =Y and cos? E + cos? 4 cos? S =
C0S . C0S . oS - = -and cos” — + cos” - + cos” = =
(b) Solve the equation cos 76 = 1 for 0 < 6 2x, and hence find the roots of the equation

3 5 1 5
64x’ — 112x° + 56x° — 7 = 1. Deduce that cos g +COS 7“ + COS 7” =2 and cos § . COS ; . COS 7“ =2




