Glasgow Secondary Schools
Maths Higher Prelim 2014 Paper Il Solutions

Question 1a)
el  Midpoint M = (4,2)
o’ Mcm = -3
o y-2=-3(x-4)
or alternativelyy + 7 =-3(x — 7)

Question 1b)
o Mpc = 2
5 =_1
[ MaDp 5
o y-l=-_(x+4)

Question 1c)
o use y=-3x+14 andy-=- %x-l

( or equivalent)

o8 Xx=6
o° y=-4
Question 2
ol j_i Know to differentiate
o2 10X Correct derivative
e m=-10 Evaluate gradient

o y-7=-10(x+1) Correct equation



Question 3

The primary method m.s is based on the following generic m.s. Prlmary Method : Glve 1 mark for each -

This generic marking scheme may be used as an equivalence guids

but only where a candidate does not use the pimary method or . .
¥ prmary any o a=2and b=4 or Kr—2)(z—4)

altemnative method shown in detail in the marking scheme. a ) )
o B=Kk0-2)0-4)
L . i o3
. 1c interpret roots on diagram . - I
2 . n .
LI know to use y-intercept ot l {i[.r —2)(z— _1].} dr g/1 by °
3 of A2 /
. pd procesa : . s
. o’ any two terms integrated correctly ( ;?;J-a ete)
L] [} know to integrate 8 | 8 -
: . ¢ V=T P
o' pd integrate ~ =
& - . o =6
* e express as an equation
o ic interpret constant of integration
Notes 1

1 For candidates who fail to complete (a) but produce
values for k,a and b er nihilo, all 4 marke are
available in (b).

A deduction of 1 mark may be made if their choice
eages the working.

Tn (b)

For candidates who use & = 1, a "fully correct”

)

follow-through solution may be awarded 3 out
of the last 4 marks
3  For candidates who retain "E", "a" and "b",

o' a”e% and ¢ are still available.



Question 4

ans: a=6, b=3, c= 3 marks

L=

ic : interpret sketch of function

ic : interpret sketch of function

Lid ] =k

ic : interpret sketch of function

Question 5

ol (1-K)x2—4x+4-2k=0

o2 b? —4ac =0 (for equal roots)
o3 16 —4(1-k)(4-2k) =0

ot Solvetogivek=0and k=3

°° State k # 0, so k must be 3.

[T o



The primary method m.s is based on the following generic m.s.
This generic marking scheme may be used as an equivalence guide
but only where a candidate does not use the primary method or any

altemative method shown in detail in the marking scheme.

. 58 substitute for g(x) in f(x)
. ic complete
3 ic sub. and complete for g(x)

o s simplify

Primary Method : Give 1 mark for each -

N () s/iby+
<3P -2)+1
S Gr+D?P-2
|
3l -5 9x” +6x—1 s/iby-
= 6x 18x+6 or equiv.

¢ pd  differentiate S

o pd  solve

Notes CommonErrors Alternative for +' o0 < -

1 InG@ | _ 1 d fle)=3xgx)+1
2 marks are available for finding plx) and g(x) switched round: ) 3
cither f (g(x)) org(£(x)) and 1 mark | x ! () =gBx+1) ) f(g(x))ﬂ(x _2)“
for finding the other. XV @ p)=Gr+1?-2 e(f)=(r)" -2

2. In® xy 4 g)= =300 =41 [ ¢ g(f0)=Gx+DP -2
candidates who start by equating p(x)
and g(x) and then differentiate may 2

eam +* and only.

Candidates who find f( f(x)) and g(g(x))

can eam no marks in (a) but

x4 9x+4 and x*—4x’+2

xS 9=4x’—8x

XX not available
3
x 3x" =1 and 9x° +6x—1

xy 6x and 18x+6

xy x:—%




Question 7 (Method 1)

o! strategy:split into approp. parts
. y=l=x=%12
. first rectangular area

o %xz for integrand of shaped area

)
o -[ dx for limits of shaped area
2

o5 for integrating...... [Qx - % X ]
. for evaluating...... (5'5)

. 2
. total cross — sectional area = %‘E {m™)

. volume = 4160 (mE'}

(Method 2) Please see next page

Alternative marking scheme based on these criteria.



The Primary Method m/s is based on the following generic m/s. Primary Methed : Give 1 mark for each »
THIS GENERIC M/S MAY BE USED AS AN EQUIVALENCE GUIDE
BUT ONLY WHERE A CANDIDATE DOES NOT USE THE PRIMARY R
METHOD OR ANY ALTERNATIVE METHOD SHOWN IN DETAIL IN o 27— 1;_]’." =1-5
THE MARKING SCHEME. 2 i .
o r=lLr=23
L . o "split area up" stated or implied by o
o' ss: find intersections P P ‘ P y
o’ pd : process quadratic to solution . HQI — %J‘?? — %P’J"
o' 55 : deride on appropriate areas
s ) o [dr
o ss: know to integrate 9
o ic : state limits o lr? _148 _agl
6 el
& . - i . 3 i . 3
o' pd : integrate . {3? 1y i.3J _{1? —113_3]
X L 2 i \ L 2 J
o pd : evaluate using limits o 2
o pd : evaluate area 8 marks
1 Altemnative Method
Notes
1 The first two marks may be obtained as o 2p_1,2_1.5
2
follows: o r=1lz=3
Guess r = 1 and check that y = 1.5, award ' 3 (o 1.2)
o {ur —ir P[r

Guess r = 3 and check that y= 1.5, award e

. 5. ‘hoose limits, Adk0<a<h<4d
2 In the Primary method, o’ is clearly not ®  choose s, @ an =0=0=

) ) . [_r? - é—xl
available for subtracting the wrong way

&
. 2 1 .3 . .
round. " evaluate [r — i ]r for chosen values of a and b

o will also be lost for statements such as o state areas to be added /subtracted st [imp by o’

a [
* 5
2 _2 d

8 marks

so ignore the negative

a
—2 =2 gqu units

B 5 5
¢ can still be gained for statements such as

..—2 and so the area = 2

9 evaluating volume correctly

PLEASE NOTE
- A mark was allocated for recognising that integration was required but if the

. . 1 .
only integration was [V4x%dx no mark was awarded for the resultant 1—ﬂx3 as this

was considered to be simplified integration.
- Point 2 -8in the above notes was heeded.




Question 8

b
ol L=aL+5 or L=a’L+8 or L= 1l-a
5 8
o2 L=1-a or L= 1-a2
5 8
ol l-a = 1-g2
o’ 5a2-8a+3=0
o° a= 3/5 and L =25/2
Question 9

(a) ® strategy: e.g. equate ratios
from similar triangles

2 10 _10-h
4 x

. complete proof

. V= 4!]::.'2 - Iﬂ13

or equivalent

b &° v

o 80x-30x7

dv _ . -
. 4 =0 for stationary points

8
™ [}‘%
9
J 8
dV
& |t 0 -
max

0
o 1 and %



