1. (a)

(b)

(©)

Higher Maths 2006

Paper 1 Solutions

Midpoint D(_1;7,12+2(_2)j =(3,5)

Using B(-2,-5) and D(3,5);

Gradient m=

y—-b = mlx-a)

y—=(-5)

2(x—(=2)
m= 2 y+5 = 2x+4
y = 2x-1
Equation of median BD is y = 2x — 1

~2-(=5)

Gradient mpc =
BC 7-(2)

mpc =

mpc =

W= O|w

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

y—>b m(x —a)

y-12 = Bx-(-1)
y—12 = -3x-3
y = 3x+9

Equation of altitude AEis y=-3x+9

For points of intersection, y = y;
2x—1 =-3x+9 when x = 2,

S5x

10 y =22)-1
x=2 y=3

Point of intersection of BD and AE at (2,3)



2. (a)

(b)

C(-2.,3) r’=(1-(-2)" +(6-3)

r’ =18

Equation of circle is (x + 2% + y- 3 =18

AtQy=0,

(x+2)7>+(0-3)7% =18

P Hdx+4+9 =18
X +4x-5=0

x+5x-1)=0

Gradient m, = i
-2—(-5)

3

m,= —

3

m,= 1

For perpendicular lines, m, -m, =-1 = m, =-1

y—-b = m(x-a)
y=0 = -1(x-(=5)
y = —=x-95

Equation of tangent at Qis x+y+5=0



3. (a) flx)=2x+3 g(x)=2x-3

@ flelx) = fl2x-3) (i) g(f(x)) = g(2x+3)
=2Q2x-3)+3 = 22x+3)-3
=4x-6+3 = 4x+6-3
=4x-3 = 4x+3

b  flex)xg(f(x) = (4x-3)4x+3)

16x* -9

y = 16x*> — 9 is symmetrical about the y-axis.
Whenx =0, y=-9.

Minimum value is —9.

4. (a) For a limit to exist —1<m <1.

m = 0.8 = this sequence has a limit.

b L =
(b) T—m
Lo 12
1-0.8
L2
0.2

~
1l

(o)
()



f(x)=(x-1)
f(x)=502x-1)"-2

f'(x)=102x-1)"

For stationary points f”(x)=0.

= 102x-1)*=0

x-1" =0
2x—1=0
2x = 1

1

X = —

2

= Stationary point at (%,0)

£0)=10

x — 1
f(x) + 0
Shape / —

= Rising point of inflexion at (% 0)



1
6. (a) J()c3 —6x% + 4x+1)dx

0

= Shaded area S = % units’

(b) (x3 -6x° +4x+1)dx

] —e—_

1 2
= ZX4_ZXS +2x2+x}

= ium—ﬂw+2mpaj—%

= 4—16+8+2—é
4
2
4
_ B
4
= Total shaded area = §+E
4 4
18



7. sinx’ —sin2x’ =0
sinx’ —2sinx’cosx’ =0

sinx°(l—2003x°) =0

= sinx” =0 or 1-2cosx” =0
x=0°, 180 °, 360 ° cosx” = 1
x° = 60°, 300°

= xefor, 60°, 180°, 300", 360"} for 0 < x <360.

8. (a) 2x% +4x-3 (b) Minimum turning point at (—1,—5).
= 2(x?+2x)-3
= 2lx+17-1]-3
= 2(x+1)-2-3

= 2(x+1)-5



I
—

9. () u.y

(k2 J0)+ (03K )+ (k +2)(~1)

I
—

kK +3k*—k-2 =1
k*+3k* k-3 =0
Proved
b
® -3 1 3 -1 -3
-3 0 3
1 0 -1 0 = (k+3) is a factor
Quotient = (k—1)°
=  (k+3)k-1) =0
(k+3)k+1)k=1) =0
© = k=-3,-1,1
= k=1as k>0
1 1
(d) Whenk=1, u=|1|andv=| 3
3 -1
lul = V12 +17 +3° Wl = 12 +32+(=1)
= J11 =
(1) +(1)3)+G)=1)
cosf =
NTEYT
cosf = l



10.

log, y = log,a"

log,y = xlog,a
Y = mx
3-0
From graph, m = ——
grap 6-0
3
m= -
6
1
m= —
2
1
= log,a = 5
a = 4
a =2



