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cl.  Given the parallelogram PQRS. y 4
(@)  The equation of QS is: S 6) R
. ~y, 6-0 >
Gradient my = 2/(2 _3(/11 =1 5" 3 q P2, 0) o 5
2

Using the perpendicular formula

m. =+
o8 3

Hence equation of QS is
y—-b=m(x—-a) S(4,6)

1
—6=-=(x-4
y 3(>< )

3y-18=-x+4
X+3y =22 as required.

(b)  For coordinates of Q and R we have:

Wheny =0
X+3-0=22

Q is the point (22,0)

By the symmetry of a paralleogram
R =(22,0)+(2,6) = (24,6)
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2. Given kx* +kx+6=0, k # 0. For equal roots we have:

Compare to standard quadratic

ax’ +bx+c=0

J 1
kx? +kx+6=0

a=Kk
b=k
C=6

For equal roots we need:

b®—4ac=0
k?—4xkx6=0
k(k —24)=0

k =24

Note that k =0 not valid since k >0
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3. Given parabola Y = X* —14X + 53 and tangent point P(8 5).
(@) The equation of the tangent is: y 4
y'(x)=2x-14 P(8, 5)
Gradient isy'(8) =2x8-14=2 O X

equation of tangent is:
y-b=m(x—a) Ptis (8,5)
y—-5=2(x-8)
y=2x-11

(b)  To show that equation in (a) is also a tangent to

y =—x*+10x—27

Suby=2x-1lintoy =-x*+10x-27 4
2Xx—11=—x*+10x—27
x2 +8x—16=0 S8

(X — 4)2 =0 04.6—\
Since equal roots then line is tangent

to the parabola.

XV

The point of contact is:

Whenx=4 y=2(4)-11=-3 Contact Pt. is Q(4,-3)
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4. Given the two circles have the same centre. The small and large
circles have equations:

(x=3)°+(y-4)=25 x°+y*—kx-8y-2k=0
(@) Radius of larger circle is:

Using equation of the small circle centre is: (3,4).

From the larger circle: C(% K, 4) =k=6

Hence radius of larger circle is:

r=yg?+f2—c

= (-3 +(-4)" - (-12)
_ 37
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5. Given the curve Y = T (X) is such ‘rha‘ry — 4Xx — 6X>
dx

Also the curve passes through the point (-1,9).

Then Y in terms of X is:

y = j(4x—6x2)dx =2x*-2x°+¢

Since curve passes through (-1,9) we have
9=2(-1)*-2(-1)%+c

9=2+2+cC
c=5
y=2x"-2x+5
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6. Given the points P(-1,2,-1) and Q (3,2,-4)
3 -1 4
(a) min component form is: 2 |- 2 |=|0
4) (-1) |-3

(b)  The length of PQ is: \/42 +0% +(-3)° —J25=5

(c) A component vector parallel to mis:Si + Oi — b6k

Page 6 of 12



Scottish Higher Still Course

www.mathsrevision.com

Higher Still Level Paper 2 2006

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

7. Given the graph of the y = f (X)
(@) Thegraphof y = f(x—4) is:

(b) Thegraphof y=2+ f(x—4)is:

y=2+ f(x-4)
y=feo 207
Q(-4,5) Q0.9
P (5, 2+a) y= f(x_4)
P(1,q) PGB0
8. Given the friangle diagram. \/g 1
(a)(i) The exact value of Sina’is: A a
1 2
.o _ 0pp
sina’=—-=-"%+~
yp 5
(i) The exact value of Sin2a°’is:
sin2a’ =2sina’cosa’ = Z-L-izﬂ
V5 V5 5
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8. (b) The exact value of Sin3a’is:

sin3a° =sin(2a° +a°) =sin2a’cosa’ +cos 2asina’

=sin2a°-cosa’ + (cos®a—sin®a)-sina’

e

8 3
505 545
1
55

. 1 dy
9. Given Y = —5 —COS 2X , X # 0 then —is equal to:
X dx

ady _ (=3)- (x™*) = 2(=sin 2x)

dx
ﬂ:_—f+23in2x
dx X
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10.  Given the equationy = 7SIN X — 24 COS X.

(@)  Putting in the form :

ksin(x—a) wherek >0 and Ogasz

We get:

k=~7°+24*=25

tana = 274 a=1.29rads

Hence we have
y =7sin X —24cos x = 25sin(x —1.29)

(b)  To find x-coordinate in the interval 0 < X < 7 of the point on the
curve where the gradient is 1, we have:

y =25sin(x —1.29)
dy =25c0s(x—-1.29) =1
dx
25c0s(x—-1.29) =1
X=cos™ (1j +1.29

25

x=2.82rads as required.
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11.  Given the claim that the wooden wheel is over 1000 years old. The
amount of carbon in wooden wheel is 88%. To test claim we do the
following.

A(t) — Abe—0.000124t
& — 088 — e—0.000124t
In(0.88) = —0.000124t

_ In(0.88)
~0.000124

=1031 years

Therefore claim is true

12.  Given the diagram, PQRS is a rectangle and is bounded by the lines x = 6

8
and x = 12, P lies on the curve y = — between (1, 8) and (4, 2) and R is
X

the point (6, 12). y

A !
, Q R(6.12)

12

(@) Length PS and RS are given by:

PS :\/(6—x)2+(§—§j2 =(6-Xx)

RS:J(6_6>2+(12_§)2=(12_§)
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12.  (ii)  Areaof the rectangle is given by:

Area = length x breadth

=(6—x)><(12—i)

_72-%8 19x+8
X
_80-12x— 8
X

(c)  To find the greatest and least possible values for the area A and
the corresponding values for x for which they occur, we have:

A:80—12x—4—8

X
d—A=—12+4—§
dx X

Greatest and least values occur at

ﬂ:—12+4—§20
dx X
xzzﬁ

12
X=12

From the diagram -2 is impossible.
Hence x =2

Nature table shows x is a maximum:
1 2 4
+ 0] -
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12.  Maximum area A is:
48 :
A=80-12(2) - 5= 32 square units

Minimum value will occur at one of the end points. Testing we get:

x=1 A=80-12(1 —418 = 20 square units

x=4 A=80-12(4) —448 = 20 square units

Least value of area occurs at x = 1 and x = 4.
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