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Q1. Given4x +y-1=0and (-1,3).
4x+y-1=0
y=-4x+1

gradient perpendicular toy = -4x +1is
m,-m,=-1

=-4-m,=-1 :mz-%

Hence equation of line perpendicular to y = -4x +1and passing through (-1,3) is

1 1 1
-3=—(X—-(-1)) >y-3=—X+— = x-4y+13=0
y-3=7(-(1) =y-3=7x+7 y
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Q2. Givenf(x) = x* +6x +11

(@)

Completing the square we get
(x+3)*+2 :method %the constant term of x; put in the form (x - 3)

then mulitply out the brackets and add or subtract a
number (in this case 2) so that constant termsadd up to 11

(b) Starting from the basic graph y = x?
The term (x + 3) means move basic graph 3 units to the left
the constant 2 means move 2 units upwards

Question 2
1
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Q3. u=3i+2jandv=2i-3j+4k
If uand v are perpendicular then

u-v=a,b, +a,b, +ab, =0 =[(3-2)+(2-(-3))+(0-4)]=6+(-6)+0=0
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Q4.Giveny,,=pU, +q -l<p<land U,=12, U, =15and U, =16

(@) Tofindpandq weplugin thevalues U, =12, U, =15 and U, =16
intotheequation ¢ get2 simultaneasequationsnd thensolvethem.

15=12p+q -(1)
16=15p+q -(2)

Subtractig (1)from(2)weget 1=3p p =%

subinp =% intoequation(1)or (2)togetq

15=12%+q —q=15-4=11

(b) Tofindthelimit,let L be thelimit,wehave

Lopl+q m>L-p-9 -1t 38
(1'p) (1_1) 2
3
. 2
Q5. Given f(x):\/§+—2
X
1 2
differentjttingwegetf'(x)=§.x 2_4.x7°

1
Hencef'(4):1.(4)_2 —4.(4)3 = 1 4.1 1 4 1_3
2 4 64 4 16 16 16 16

Page 4 of 8



Scottish Higher Still Course

www.mathsrevision.com

Higher Still Level Paper 1 2003

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

Q5. Given f(x) =+/x +Xi2

differenti ating we get f' (x) = % - X

1
Hence f‘(4):1.(4) 2_4.(4)°= l_i: i 1 :i_i = 3
2 4 64 4 16 16 16 16

Q6. Given A (-1,-3,2)and B (2,-1,1) and AB =BC = CD

(a) To find D we have

2 -1 9 9 -1 9 8
3AB=3-||-1|-|-3||=| 6 = Disequalto A+| 6 |=|-3|+| 6 |=| 3
1 2 -3 -3 2 -3 -1

D has cordinates (8,3,-1)

Page 5 of 8



Scottish Higher Still Course

www.mathsrevision.com

.,
Higher Still Level Paper 1 2003

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

Q7.Giveny =2x+landy =x* +3x + 4

If line intersects parabola then b - 4ac > 0 for
2X+1=x*+3x+4 = x*+x+3=0=a=1b=1c=3
Hence b®-4ac=1*-4-(1)-3=1-12<0

Therefore line does not intersect parabola

1
. dx
8.Given |——
° !;(:%x+1)1’2
n+l
Using the formula I(ax +1)"dx _ @+ .
a(n+1)
Hence
1
1 1 l 1 1
= 2 1 1
I—dx 7 =I(3X+1) 2 = M :z (3-1+1)2 —(3-0+1)2 :E
o (Bx+1) 3'1 3 3
2 1o

Page 6 of 8



Scottish Higher Still Course

www.mathsrevision.com

Higher Still Level Paper 1 2003

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

Q9. Given f(x) :ﬁ and g(x) =2x+3

1 1

(a) h(X) = f(g(X)) = (ZX + 3) -4 - 2X -1

(b) Restriction is that the denominator cannot be 0 hence

2x-1=0 x =% domainis x e R -{0}

Q10.Given A (8,4) and OA isincline at p to the x - axis

@ ()
sin(zp)=2-sin<p)-cos(p)=2-% %—%‘:%:%
(i)

cos(2p) = cos” (p) ~Sin’(P) =0 — - o0 = o

(b) Given that OB is inclined at 2p to the x - axis

sm(2p)
0s(2p)

gradient of OB =tan(2p) =

m\wlm\b
Il
w|
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Q11. Given O centre (0,0), A and B are centres of circles and O and B circles
are congruent and also touch circle A. Also circle A has equation (x -12)2 + (y +5)° = 25

(@) (i) A has coordinate s (12, -5) and the length OA is given by

OA =/((12)? + (-5)%) = /169 =13
(ii) Since O and B are congruent then B has centre (24,0) and AB =13 by part (a)(i)

Hence radius of Circle Bis ry; +r, =13 =r, =13-5=8
Equation of circle Bis therefore (x -24)* +y? = (8)°

(b) Given the equation of the parabola that passes through t he centres can be
written in the form y = px(x + q) we have
-5=144p +12pq *(1)

-576p

0=24%p+24pq = 0=576p +24pq = pq = o

= -24p*(2)

Solving these simultaneo us equations we get

-5=144p +12(-24p) = -5=144p-288p = -5=-144p = pzﬁ

and pq = -24p :q:%:—m

Q12 .Given 3log, (2e) — 2log , (3e) we can simplify using rules for logs to

3log, (2€) - 2log ., (3e) = 3[log, (2) + log, (e) ]- 2[log, (3) + log, (e) ]
=3[log, (2) +1]-2[log, (3) +1]
=3log,(2) +3-20g,(3) -2
=3log, (2) - 2log , (3) +1
=log,(2)® —log,(3)% +1
=1+1log,.(8) —log,(9)

Hence A=1B=8C=9
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