1. (a)

(b)

Higher Maths 2006

o 60
PS _4_2
—
PS 2
Nips = 3

For perpendicular lines,
m-m, =—1 = my; =—3

Paper 2 Solutions

Equation of QS is x + 3y =22

QS crosses x-axis when y =0,

= x=22
Q(22,0)
= PQ =22-2
= 20 units
= R(24,6)
k> +kx+6 = 0

For equal roots, b — 4ac = 0

a=k b=k c=6

k*—24k =0
k(k—24) =0
= k=0,24

For equal roots k =24 as k # 0.

3y - 18

x+ 3y

-5 (x=4)
—-x+4

22



3. (a)

(b)

x> —14x+53

y =
Y 2x—14
dx
when x =8, m =28)-14

m=2

For points of intersection, y = y:
2x—11 = —x*+10x-27
x> —8x+16 =0
(x—4)(x—4) =0
x =4 twice

Single point of intersection = tangency

2(4) - 11
3

when x =4, y

y

= Q4,-3)

(x=3) +(y-4) =25

y-5=2(x-38)
y-5=2x-16
y=2x-11

or check discriminant:
(=8)° -4(1)16)
64 — 64

=0

b* —4ac

= tangency

x4y —kx—8y—2k =0

C@3.4) = k=6

The larger circle has radius V37 .

¥ +y?—6x-8y—12=0
r = +9+16—(-12)
r=4/37



6. (a)

(b)

(©)

dy

oo dx-6x (-1,9)

dx
y = J(4x—6x2)dx whenx=-1,y=9
4x*  6x° 2 3
y= o+ C = 9 =2-1f-2(-10+C
y = 2x"=2x+C 9 =12-2+C
9 =4+C
5=C

= y=2x"-2x+5

P(-12,-1)
4

PQ=| 0
-3

= %|FQ| =1 (unit vector)

4
5
0 | is aunit vector parallel to PQ.

3
5



7. (a) (b) yA

)y =)

/!

/
f ,y= 2+fix-4)

y=flx=4)

Ty S
NP, >
X
1
8.(a) (i) sina’ =—
NG J5
1
2° (iiy cosa’ :i
A > 5
sin2a° = 2sina’cosa’
1 2
=2 .=
J5 45
_ 4
5
(b) sin3a’ = sin(2a+a) cos2a’ = 1-2sin’a’
1 2
= sin2a’ cosa’ +cos2a’sina’ = 1—2(—J
J5
_ 42 .31 _ 1_2(1)
545 545 5
_ 8 .3 122
55 545 5
11 3

5V5



9 y = %—cos2x Gl = —3x" —(-sin2x)-2
X dx
3 -3 .
y = x —cos2x = —+2sin2x
X
= 2sin2x—i4
X
10. (a) y = 7sinx—24cosx

ksin(x—a) =ksin xcosa—kcosxsina

Using Radian mode:

kcosa = 7 k= (1) +(24) tana = ’; s S A
CoS
S v |vvVv
ksina = 24 k= +49+576 tana = 7
k= 625 (acute angle) a = 1.29 radians * 3
k= 25

aisin 1* quadrant = a = 1.29 radians

= y = 25sin(x—1.29)

* Working in degrees then
converting to radians gives:

dy
(b) o= 25cos(x—1.29) oy
tana” = —
7
a = 73.7°
25 -1.29) =1
= cos(x ) = a = 73.7-1 radians
) 180
cos(x—1.29) = — a = 1.29 radians
25
41
x—1.29 = cos (—j
25
x—=129 =153

x = 2.82 radians



11.

12.

Alt) = A g 000

[

0.88 = . 0000124

~0.000124¢

log,0.88 = log,e
log, 0.88 = —0.000124¢log, e
log, 0.88 = —0.000124¢
. log, 0.88
—-0.000124

~
Il

1031 years (to the nearest year)

= The claim is true.

(@) () PS =6-x
RS = 12-3
X
(i) A = PS-RS
A= (6—x)(12_§j
X
A= 72-B &
X x
A= 72_§—12x+8
X
A = 80_12.}(—@
X
Proved

(b) P.T.O.



(b) A = 80—-12x—48x""

A = —12+48x7

A =31
X

For stationary points A" = 0

48

= —2—12 =0
X

48-12x* =0

4-x* =0

2+x)2-x) =0

= x =-2,2

x =2 as

A + 0

Shape —

= Maximum turning point at (2,32)

Check endpoints:
when x = 1;
48
A= 80-12(1)-—
1)

A=80-12-48

A=120

= Maximum Area of 32 units’ when x = 2

Minimum Area of 20 units® when x = 1,4

when x =2,
48
A= 80-12(2)-—
(2)
A=80-24-24
A =32
, 48
Al) = —-12
Ve
=32
, 48
A(3) = -12
_ 48_108
9 9
Y
9
when x = 4;
48
A = 80-12(4)-
(4)
A =80-48-12
A =20



