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Paper 1- Section B

Question Generic Scheme Illustrative Scheme Max
Mark
21 Express 2x° + 12x + 1 in the form a(x + b)*+c.
Method 1
o' ss identify common factor o'  2(x*+6x... stated or implied by
2
[ )
o’ ss  complete the square o 2(x+3)...
o> pd process for c o 2(x+3)°-17 3
Method 2
o' ss expands completed square form o' ax? + 2abx +ab®+c
o’ ss  equates coefficients o a=2 2ab=12 ab?’+c=1
o> pd process for band cand write in required form o 2(x+3)Y°-17
1. Correct answer without working gains full credit.
Regularly Occurring Responses:
Candidate A Candidate B
20¢ +6x+ 1) oV 2+ 12x+1= (x +6)°-36+1 o' X o¥X
2
20¢+6x+9-9+ 1) &2V = (X +6)2—35 o X
2(x+3)° -8 X
Candidate C Candidate D
a(x + b)? + ¢ = ax? + 2abx + ab? + ¢ oV ax? + 2abx + ab? + ¢ oV
a=2 2ab=12 ab’+ c=1 N4 a=2 2ab=12 ab?+ c=1 o/
3
b=3 c=-17 .3/\ b=3c=-17 .XN
Candidate E \ O\
ax? + 2abx + ab? + ¢ oV o2 awarded as all o’ is lost as no reference
working relates to is made to completed
a=2 2ab=12 b?+c=1 X square form

completed square form

a=2 b=3 c=-8

2(x+3)% -8 o X
Candidate F

2(x* +12x)+1  o'X
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Generic Scheme Illustrative Scheme Max

Mark

Question

2o | Acircle Cy has equation X* + y? + 2x + 4y — 27 = 0.

a | Write down the centre and calculate the radius of C;.

state centre ol (-1,-2)
find radius o?

1. Do not penalise candidates who use -1 and -2 for g and f when calculating the radius. However, candidates
who use -1and 2 or 1and -2 lose

2. /32 need not be simplified.

22 | b | The point P(3, 2) lies on the circle C;.
Find the equation of the tangent at P.
e s find M ragius o 1
! ic state M wngent of 1 3
© ic state equation of tangent o y-2=-1(x-23)

3. ¢ is only available as a result of using a perpendicular gradient.

Candidate A Candidate B
M ragius= 1 o’ / M rqgius = 1 o’ /
”~ 04/\ mym, = —1
. som, =1 of X
equation of tangentis y—2 =1(x—3 e’ X
q 9 y (x=3) y—2=1(x—3) R4
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Question Generic Scheme Illustrative Scheme Max
Mark
22 | ¢ | A second circle C, has centre (10, -1).
The radius of C; is half of the radius of C;.
Show that the equation of C;is x> +y”— 20x + 2y + 93 = 0.
o pd find radius o° /8 stated or implied by e’
o ic state equation of circle o (x—10)%+(y+1)°= (\/g)z
¢ pd expand and complete o X-20x+100+y*+2y+1=8
and complete
3
Accept
2g =—-20, 2f =2 Centre (10,—-1)
g=-10f=1 | g=-10,f=1
¢ Centre (10,—1) | 2g =-20, 2f =2

o V32=28

o r=,(-10)2+12-93=+8

%x 32=%x2\/§=\/_=radiusofcz

Regularly Occurring Responses:

Candidate C

C, centre is (10,-1)

g=-10, f=1

29 =-20, 2f=2
x24+vy%2-20x + 2y + ..

Candidate D

x2+y2—-20x+2y+93=0

29 = —20, 2f =2

centre (10, -1)

radius = /(—10)2 + 12 - 93 =8

Candidate E

x2+y2—-20x+2y+93=0
29 = —20, 2f =2

centre (10, -1)

radius = /(—10)2 + 12 — 93

V32=v4x8=28 =8
S T o so radius of C, :%of radius of C, V32=4V8....
* o X o X OV T B SV o B
Candidate F Candidate G

x?+y?—20x+ 2y +93

2g = —20, 2f =2

centre (10, -1)

radius = /(—10)2 + 12 — 93
= V8

which is half of v/32

06/ o / 08)(

x2+y2—-20x+2y+93=0

29 = =20, 2f =2

centre (10, -1)

radius = /(—10)2 + 12 — 93
=V8

06/ o /.8)(
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Question Generic Scheme Illustrative Scheme Max

Mark
22 | d | Show that the tangent found in part (b) is also a tangent to circle C,.
Method 1
Substituting for y
o s substitute y = 5 — x o x4+ (5-x)2-20x+2(5-x)+93
(orx=5-y)
o pd express in standard o 2x2-32x4+128=0
guadratic form
o ic start proof ol 2(x—8)2=0 o (—32)2—4x2x128
o equalroots = e b*>-4dac=0
o ic complete proof = tangent = tangent
or
Substituting for x
¢ (5-9)2+y2-20(5—y)+2y+93=0
o 2y2+12y+18=0 4
M 2(y+3)2=0 oM 122-4x2x18
«?equal roots o b’—dac=0
= tangent = tangent
Method 2
o ss uses perpendicular gradients o’  mgiven line = —1, leading to m, 445 = 1
' pd find equation of radius oy +1=1(x-10)
o' ic starts proof ol y=—x+5
y=x-—11
= x=28
y=-3
o2 ic completes proof o2 (8)2 4+ (=3)2—20x (8) +2(-3)+93

and complete

Method 1

4. =0 must appear at o° or ¢'° stage to gain ™.

5. Candidates who arrive at a quadratic equation which does not have equal roots cannot gain ¢ as follow
through. ( See General Comments Note 16).

6. Where candidates do not arrive at a quadratic equation in Method 1, marks ¢*°, e** and e*? are not available.

7. Acceptable communication for ', ‘only one answer so implies tangent’, “discriminant is 0 so tangent’,

"x = 8 twice so tangent’, or equivalent relating to tangency.
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Question Generic Scheme Illustrative Scheme Max
Mark
23a The expression J35in x° - cos x° can be written in the form k sin(x — a)°, where
k >0 and 0 < a < 360.
Calculate the values of k and a.
o' ss use compound angle formula o' ksinx®cosa®—kcosx°sina® stated explicitly
o ic compare coefficients o’ kcosa’=v3andksina®=1 stated explicitly A
o> pd process for k o 2 (do not accept v4)
o' pd process for a ' 30

Treat k sin x° cos a° - cos x° sin a° as bad form only if the equations at the o stage both contain k.

1.

2. 2sin x° cos a° - 2cos X sin a° or 2( sin x° cos a° - cos x° sina°) is acceptable for ¢* and .

3. Acceptkcosa®= v3and -ksina®=-1fore’.

4. % isnot available for k cos x° =+/3 and k sin x° = 1, however, «* is still available.

5. & isonly available for a single value of k, k> 0.

6. " isonly available for a single value of a expressed in degrees.

7.  Candidates who identify and use any form of the wave equation may gain ', * and ¢* , however, o* is
only available if the value of a is interpreted for the form k sin ( x — a)°.

8. Do not penalise omission of degree sign at e or e°.

Regularly Occurring Responses:

Response 1: Missing information in working.

Candidate A Candidate B
~ ol X
2cosa= V3 PN
_2sina=-1 2V A cosa= V3
tana=— Ve A~ sina= 1
V3 / A
a=230 4 -1
° tan a 7
a=30

olX

.2

X

ot X

Not consistent
evidence at e?

with

Candidate C
Ksinx°cosa®-kcosxosina® o' v
kcosa=+3,ksina=1 RV 4
k=2or-2 X

-1 4
tna=— ot X
a=30 or 210

However candidates who then write
V/3sin x° — cos x° = 2 sin(x-30)° would
gain ¢* and o*

Response 2: Labelling incorrect, sin (A — B) = sin A cos B — cos A sin B from formula list.

Candidate D

ksin AcosB —kcos AsinB e'%

kcosx= v3

kcosa= V3 ksinx= 1
ksina= 1 .2/

-1

) tanx-\/§

tana=—

V3 x =30

a=30 KV

Candidate E

ksin AcosB—kcos AsinB e'X

2%

«X

Candidate F

ksinAcosB—kcosAsinB %

k cos B= 3

ksinB=1 ozs)(
-1

tanB—ﬁ

B =30 .40(

Page 11




Question Generic Scheme Illustrative Scheme Max
Mark

23 |b Determine the maximum value of 4 + 5 cos x° — 5\/§sin x°, where 0 < x < 360.

© ic interpret expression > 4-5x2sin (x—30)°

o pd state maximum o 14 2

A solution using calculus gains no marks unless angles are converted to radian measure before

*° is awarded for demonstrating a clear link between the expression in (b) and the wave in part (a)
Candidates who start afresh, and use any form of the wave function to arrive at 4 + 10cos (...) or

«% is only available if, at the o° stage, the candidate’s answer in (a) is multiplied by an integer k, k # +1.
Candidates who equate the given expression to 0 and attempt to solve gain 0 marks.

9.

differentiating.
10. ‘Maximum = 14’ with no working gains no marks.
11.
12.

4+ 10sin (...) correctly, can gain both ¢° and e° .
13.
14.

Regularly Occurring Responses:

Candidate J
4 —5x 2sin(x — 60)°

Max = 14

EN 4
o X

Candidate K
4 + 2sin(x — 30)°

Max 2+ 4

Max =6

05)(

Page 12



Question Generic Scheme Illustrative Scheme Max
Mark
24 |a | i | Show that the points A(—7,-8, 1), T(3, 2, 5) and B(18, 17, 11) are collinear.
24 | a | ii | Find the ratio in which T divides AB.
o' S5 use vector approach . 10 _ 15
o/ AT=|10|orTB =15
4 6
o ic compare two vectors o’ TBor AT and
AT = %ﬁ or equivalent 4
e ic complete proof o AT and TB are parallel and
since there is a common point
A, Band T are collinear
o ic state ratio o 2:3 stated explicitly (see Note 4)

1. Any appropriate combination of vectors is acceptable.

2. ¢% can only be awarded if a candidate has stated, common point, parallel (common direction) and collinear.
10

3. Treat (10) written as (10, 10, 4) as bad form.
4 3 2

4. Accept 1: 5 ors: 1

5. o requires evidence of vectors being parallel, simply stating parallel is insufficient.

Regularly Occurring Responses:

Candidate A Candidate B Candidate C
5 5 10 15 10 15
AT = 2<5> TB = 3(5) @Y | AT = (10>0r TB = <15) v | AT = <10) or TB = (15) v
2 2 4 6 4 6
TB = %ﬁ o’ % TB = %ﬁ o’ %
TB and AT are parallel, T is a TBand AT are parallel, T isa
common point so A, T and B are common point so A, T and B are
collinear. & | collinear. KN
AT:TB=2:3 o' X% AT:TB=3:2 .40(
Candidate D
10 15
AT = <10) or TB= <15> v
i 6
TB = gAT 2%
TB and AT are parallel. T is a common point so A, T and B are collinear. KN4
I~ B
A(-7,-8,1) T(3,2,5) B(18,17,11) o/
10 15
4 6

10:15=10:15=4:6 = 2:3
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Question Generic Scheme Illustrative Scheme Max
Mark
24 | b | The point C lies on the x-axis.
If TB and TC are perpendicular, find the coordinates of C.
Method 1 Method 1
° ic interpret C o (c,0,0)
o pd use vector approach c-3
o TC=|-2
-5
o s know to use scalar product equal to 0 o TB.TC =0
¢ pd start to solve o 15(c—3) + 15 % (-2) + 6 x (-5) ...
¢ pd complete o’ c=7 5
Method 2 Method 2
© ic interpret C 5 (c,0,0)
¢ pd use vector approach ] c-3
® TC=|-2
-5
o/ S8 know to use Pythagoras and calculate | o’ |"Tc| =(c—3)2+4+25
|TC|or|TB|
¢ pd calculate the other two lengths o |TB| = V486 and
|BC| = /(c — 18)? + 289 + 121
o pd complete o’ c=7

6. In Method 1, = 0 must appear at ¢’ or «°for «’to be available.

7. In Method 1, candidates who use TB.TC = —1 can gain a maximum of 4 marks.
8. C must appear in coordinate form at «° or #°for «° to be awarded.

9.
10. o is only available for expressions with an unknown.

If C has more than one non-zero coordinate ¢°is not available.

Regularly Occurring Responses:

Candidate E

C=(c, 0, 0) e

oV

Candidate F

15(c—3)+15 x (=2)+6 X (=5)= 0
c=17
(7,0,0)

(=)

15(c —3) +15(-2)+ 6(-5) = -1

_ 104

15

Gains full marks
Candidate G

<)

2
TB.TC = 15(c — 3) + 15(c — 2) + 6(c — 5) &* %

6

o I\

5

It is not clear at ¢° what is meant by ‘c’ so ¢° cannot be
awarded as follow through.

However

. x—3
TC = <y — 2)

z—75

060(
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