Scottish Higher Still Course
www.mathsrevision.com

Higher Still Level Paper 1 2002

Created by
Graduate Bsc (Hons) MathsSci (Open) GIMA

Al. Given (x+1)* +(y-1)> and the point P(2,3) on the circle.
Circles centre is (-g-f) =(-1,1)

G- _2
2-(1) 3

Gradient of perpendicularism , = X ;since m -mp. =—1

Gradient of P to centre ism,. =

Equation of line is therefore

y-b=m(x -a) wherea=2 b=3
-3

-3=—(x-2

y 5 (x-2)

3x+2y=12

A2. Given P(-1,-1,0), R(5,2,-3) and ratio 2:1

We have

— m — 2

PQ = () -PR = m [(5,2,-3) - (-1,-1,0)] = (4,2,-2)
Qis

P+(4,2,-2) =(-1,-1,0)+ (4,2,-2) = (3,1,-2)
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A3. Given f(x) =sin(x), g(x) =2x

Then

(1) f(g(x)) =sin(2x) ; x in f(X) is replaced by 2x

(11) g(f(x)) = 2-sinx ; x in g(x) is replaced by sinx

(b) 2(g(x)) = g(f(x))
2-s1in2x = 2 -sinx
2 -2 -s1nxcosx = 2sinx

2 -sinx(2cosx —1) =0

For 2-sinx =0 ; x =0°,180°,360°
For 2cosx-1=0 ; x =60° and 300°

Hence solution is x =0°,60°,180°,300°,360° between 0° and 360°
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A4. Given y=2x’>-7x+10

Since tangent makes angle of 45° then gradient mis equal 1.
To find x coordinate we find

y' =4x-7=1 ;x=2

To find y coordinate sub x into original equation.
y(2)=2-(2)*-7-2+10=4

Coordinate s are (2,4)

AS. Given diagram
We have using trig formula
sin(a + b) = sin(a) - cos(b) + cos(a) - sin(b)
1 3 N 11
V2 310 V2 Yo

3 1 4

N AENENG
>

V5 1 3
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A6. See sketch below.

Note that points of inflection and Max / Mini points always have zero gradients.
Going along the path of f(x) from left to right we can see the gradient is positive
and decreasing. At (0,b) itis zero. After (0,b) itis positive and increasing then

positive and decreasing until it reaches (c,d) when it is zero. After (c,d) it is negative

and increasing.

£ (x) 1Pui11t of
Inflection ce,d) Maximum
: Point
(0,b) !
(-a.0) /\;(c,n) N
0 ! (e,0)
fx)
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A7. Given f(x) =x>—4x+5

putting in the form (x —a)* + b using the completing the squares
method we get

x* —4x+5

(x-2)*+5-4

(x-2)> +1

(b) (i) To sketch the graph f(x) we take the standard graph y = x°
and move it 1unit to the right (x - 2) and then 1 unit upwards (+1).
(11) To sketch the graph y =10 - f(x) we take f(x) and reflect it in
the x - axis (-f(x)) and then move 1t 10 units upwards (+10).

(c) From the graph for 10 - f(x) to be postive weneed 1 < x < 5.

Answer 7b 2002
/
\ /
\o /
N SN/
b /
/; AN
(2F [ :
0-(-2°-1 1 5 4 7
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/ : \
/ > \
/ 7
/ : \
/ ¥ \
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AS8.
(a) From the graph equation isy = 2 - cos2x
2x ;since this cosine repeats itself every ©

2 ;since the maxi/mini values are £ 2.

(b) Points of intersection are given by

2C082X = -«/g : Answer 8 2002
cos2x = —— ﬁ BTN\
2 2c0s(2x) 0.: \
- B 0 0 1.57
2x = cos” (—ﬁ) _OT nd T [ %‘\ /
2 6 6 N . /
X = on and i L
12 12 '
5w T
From graph A =— and B=—
&rap 12 12

To find y corordinate of Bsimply y = /3.

B(— V3)
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A9. Given sin(x) - cos(X)

We have using trig formula

ksin(x —a) = ksin(x) - cos(a) — kcos(x) - sin(a)
comparing with original equation w e have

ksin(a) =1 and ksin(a) =1

squaring each side and adding we get
[kcos(a)]” +[ksin(a)]” =17 +1°

k*[cos’(a) +sin’(a)] = 2 Anser 9 b 2002
k* =2 ;since cos’(a)+sin’(a)=1
dividing both sides we get A e e e
ksin(a) _ tan(a) :1 -1 .
kcos(a) 1 ;
T x
a=tan '(1)=—
(1) 2

Hence we have /2 - sin(x — %)

(b) See graph opposite
Max / mini values are /2 at x = g and &

Cuts x - axis at z and 3—n
4 4
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A10. Given f(x) = (8 —x°)"

Using the chain rule we get

1 ] -3x?
f(x) = 5'(8-X3) e (-3x%) T8
2
(b) Given J‘(S_X—?’)l/z X
From (a)above we get

2

X -2

This can be verified by finding f (x) of f(x) = %2 (8—x*)"
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All. Given graph is of the form y = kx" A(0.5,0) B(0,1)

Taking log, on both sides and applying log rules we get
log.y =logk + nlog.x

[ Y = C +mX]

From the graphic C i.e. log.k =1 hence k =5' =5

-0 _

From the graphic gradient i.e. n = = -
SHAPHE & (0-0.5)

Hence original equation is y = 5x

log Y 4

B(0,1)

>
A(05,0) log  x
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