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f(x) =2x—5cosx, where x is in radians.

@)

(a) Show that the equation f(x) = 0 has a root « in the interval [1, 1.4].

&)

(b) Starting with the interval {1, 1.4], use interval bisection twice to find an interval of

width 0.1 which contains «a.

Q) L) =20)=8cas (1) =~0-702 y
£(4) = 2(4)=Lcos(l4) = + /- 980
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Question 1 continued
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(M)

-4 10 .
A= 3 k) where k is a constant.

The triangle T'is transformed to the triangle 7" by the transformation represented by A.

Given that the area of triangle 7" is twice the area of triangle 7,
find the possible values of £.
@

(i) Given that

_— O N
b oo oo
N———

1 -2 3
B = § C =
(—2 5 1) [

find BC.
3)

() Area of image = Area o;rf djeck _/d@( A /

As A'ed—l_-/: 2 s T

/O(-Qz(' _/_‘_}/ = 2 .f"//hod u.(r.,-; ")
{ I \ /
—éf&—(—%r/g): 7, Or
Y44 4 30 = 2 —-(f—‘v‘-/r 1'».30) =2
bk = ¥ 4k =32
. j\" = —7 A’ = (_r):
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Question 2 continued
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3. A rectangular hyperbola has parametric equations

2
x =2t y:7, t#0

Points P and Q on this hyperbola have parameters ¢ = % and ¢ = 4 respectively.

The line L, which passes through the origin O, is perpendicular to the chord PQ.

Find an equation for L. \,
- )
. dl v
hopt %’
Fi, 7))
SH— I, P -
. _/&\ Q/3; J{)_
6|~ ~ i
\ /1 o A

i = . m
Goreliet /?@ = Jl—“j s = 7 -4
x_ — 7 g - |
L 7
—= "Z L __)__ — —__L..-
- B 2 7 2
Z,}w_ L y=-— m 2x 4+ C
v )
N Y =%?C + <
o cZz/
G0, 0) O= 42 (0) + € = c= O
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4. f(x)=2x§—%—3, x>0

A root S of the equation f(x) = O lies in the interval 3, 4].

Taking 3.5 as a first approximation to f, apply the Newton-Raphson process once to f(x)
to obtain a second approximation to . Give your answer to 3 decimal places.
(C))

L —2

,I,[\ﬁt/) = Z)Cz—éx -3 -

M~

: - o
fo) =(F)2x - 2)Ezx +O

—7 =3

_/M%adét'm— (C?}Q N W

z = 2 - L, )

At 7
L)

Y A é’ _ N J \
35 (2368) —£(38) -3)

. — =3\

(38 * 4+ 12(25) )

- 3.190742078 = 3-.191 (30~)

x = 3208835389 ~ 3209 [(30°)
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z=5+iV3, w=+3-i

(a) Find the value of |w|.
1

Find in the form a + ib, where a and b are real constants,

(b) zw, showing clearly how you obtained your answer,
2
(©) i, showing clearly how you obtained your answer.
W 3
Given that
arg(z + 4) = %, where A is a real constant,

(d) find the value of A.
@)

o) Iwl = S+ 1)) =S+ = 2 /

7

"

(5 + wai-) o= =)

b}) Z W

4
LS

5/ - 8i + 3, —( 43

Y

S/F —2i —(£EI1)/T

—
—

= 6’4-__3__12;-

_ (5+i43) . (43 +:)
(A7 — & ) (V3 + i)

N

543 4+ 8: +3i243(°
R O F R BT o £ -

543 + 8¢ -3 = S5 B-A3,2:
2 + | &
= 1/3 + 2
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Question 5 continued
G‘) arg (Z. + /U — ZL
J =~ 7 /3
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B = /3
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6. (a) Use the standard results for Zr3 and z r to show that for all positive integers »
= r=1

ir(r +D)(r-1= %n(n + D(n—D(n+ a)

r=1

where a is an integer to be determined.
@
(b) Hence find the value of n, where n > 1, that satisfies
ir(r+1)(r—1)=10§‘r2
r=| =1
o)
L 3 2
3’) 2 F = N 61-1‘—{)
r=1 4
N
Z r =N (/’1—# f)
r=1 2
n ~ n 12
> rl+1)r—1)=5r (F*_1)
=1 - S = : ¥
=\
\ 2 4!
=2 r — 2 r
el r=i
2 2
=N (n4 ?) - N ‘/1+l)
4 2
= nt, 2n3,.f._4r}j =N% . »
* 4 4 2 =2
= n?t L7283 _p% _2n
7 > & i

I alb+)(0=1)n +2)

s
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Question 6 continued
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7. P = , M= !
-6 2b 26 b

where a and b are non-zero constants.

(a) Find P, leaving your answer in terms of a and b.
3
Given that
M=PQ
(b) find the matrix Q, giving your answer in its simplest form.
3)

@) det P = Baxlb = (ch)x(2e)

= 6abp ~Zap = 4ab

[12’;' ‘U& } C — f&»ﬁ La ’ lean/;rﬂc

( 'a»j—ac(’c{r C =

—  [#2a +3a] +b 420

[+ =)

N\

| j
\ +/ -

P" = | J"Zb Zey

Yab | b Za
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Question 7 continued
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8. The parabola C has equation y* = 4ax, where a is a positive constant.
The point P(ap?, 2ap) lies on the parabola C.
(a) Show that an equation of the normal to C at P is

y +px=ap® +2ap
)

The normal to C at the point P meets the x-axis at the point (64, 0) and meets the directrix
of C at the point D. Given that p > 0,

(b) find, in terms of «a, the coordinates of D.

@
Given also that the directrix of C cuts the x-axis at the point X,

(c) find, in terms of a, the area of the triangle XPD, giving your answer in its simplest
form.
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Question 8 continued
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9. Given that z=x + iy, where x € R, y € R, find the value of x and the value of y such that

B-iz*+2iz=9-1i

where z* is the complex conjugate of z.
®)

Z = 9C—-(:L(

G=z"= Boi) (x=iy)
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10. (i) A sequence of numbers u,, u,, u,,..., is defined by
u, ., =5u,+3, u =3
Prove by induction that, for n € Z*,
3
u =-(5"-1
n 4( )

®

(i) Prove by induction that, for n € Z",

f(n) = 5(5") — 4n - § is divisible by 16.
)

()

Leb n=1 . v = ;3_.1';3 ;‘*f)
7 ] éf“ \ /
.f.

— P . rd /
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ke &- v
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Question 10 continued
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Question 10 continued
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