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Mark Scheme
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Question Scheme Marks
Number
1 6x + 10 8
a =6—-
(@ x+3 x+3 Bl (1)
{(b) u, =52>5 B1
If resulttrue forn==F,ie u, >3,
Up,y =6 8
u, +3
Ifu, >5, then <1 so u,,, >5 MIA1
u, +3
Hence result is true for n=%k+1
Conclusion and no wrong working seen Al (4)
[5]
2 (a) ()b xa is perpendicular to a (and b) B1
a.b x a=|al|b x a| cos 90° =0 or equivalent Bl (2)
(i) axb=axe = ax(b-0¢)=0 Mi
As a# 0 andb = ¢,
a is parallel to (b—c¢),sob—¢= la Al (2)
(b) (i) If A non-singular, then A AB=A"AC = B=C (*}AG MIAT (2)
3 6Y1 5 3 21
(ii) = Bt
1 200 1 P 7
St36ab 3 21 d findine tw .
€ = and findin 0 equations
1 2)\e 4) \1 7 g woed Mi
Any non-zero values of g, b, ¢ and 4 such that Al ()

at2e=land b+2d=17.
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Question Scheme Marks
Number
i j k
3 (@) Normaltoplaneis2 0 3| =6i +j -4k {or any multiple) MIAT (2)
1 -2 1
(b} Equation of plane is 6x + y -4z = d M1
Substituting appropriate point in equation to give 6x + y~ 4z =16 Al (2
le.g.(1,6-1), (3,-2,0), (3,6, 2} etc.]
(€} p=-2 BT (1)
{(d) Direction of line is perpendicular to both normals
i j kK
I 2 1|=-0i+10j-11k M1
6 1 -4
[Planes are: Bx+y—4z=16, x+2y+z=2]
Finding a point on line M1A1
a and b identified M1
-3 9
Any correct equation of correct form e.g.|» ~| 6 |l x| —10|=0. Al (5) [10]

-7

Alternative: Using equations of planes to find general point on line

Using equations of planes to form any two of
10x+9y =24, 11x-9z=30, 11y + 10z=-4
Putting in parametric form

( 24104 =30+ 11/1)
eg.| 4, ,
9 9
a and b identified
Writing in required form; a correct equation

11

M1
M1

M1
At
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Circle

Correct circle.

A 4

{centre (0, 3), radius 3)
(b) Drawing correct half-line passing as shown

Find either x or y coord of A.

[Algebraic approach, i.e. using y = 3 — x and equation of circle

will only gain M1A1, unless the second solution is ruled out,
when B1 can be given by implication, and final A1, if correct]

) z-3i=3 > ——31|“

| 2i = 3 | = 3
o]
= |o-2|=|o]

Line with equation u=13  (x= 1)

Some alfernatives;

0 o= 21' =21£x—1322) oy 22y27v: 22x2 M1AT
X+ 1y x“+y x“+y x4y
As x> + 9% — 6y =0, u=§, M1,ATA1
i) &= 2‘1 ' _ 21{00239 - il + élné’Z} M1AT
3cos@ + 31(1 + sind)  3{cos" & + (1 + sinH)*}
2 (1+ smﬁ)ti-lcosﬁj _1 b cos.é , MAAT
3 2 + 2sind 3 1+ sin@
So locus is line u:% Al

M1

Al (2)

B1

M1A1

Al (4)

M1

Al
M1AT
At (5)

[t1]
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5 (a) z" = e =(cosn@+isinng), z" =e'"’ =(cosnd - isinné) M1
Completion (needs to be convincing) z” — L" = 2isinn@ {MAG Al (2
z
1Y 10 5 1
- 3
(b) (Z”‘;]—ZS—SZ 'l'lOZ---Z——|-Z—3—Z—S M1AT
(-2 ) o L))
z z zZ
{ 2isin@ )5=32isin® 9 = 2isin 58 — 10isin 30 + 20isin & M1A1
. L : : At (5)
=>sin® @ = E(sm 560 - 5sin 36 + 10sin &) (*) AG
() Finding sin’ @ =% sin® M1
0=0,7 (both) Bl
(sin*@ = %) —=sinf=+ M1
V2
g=z %, ZIx ALAL (5)
4 4 4 4
[12]
2
5 (a) 'y} 1 B1 (1)
dx* ), 4
(b) (ﬂlﬂ] O S £ RN lzuﬁyl_hmm M1A1
dx ), 2h 27 02
[dzyJ Mooty 1 n—2+y, M1
2 2
dx® ), h 4 0.01 A
=  y ty, =2.0025
Adding to give y, ~1.05125 M1A1 (6)
Diff &’y &%y d’y dy dy
(C) l.4(1+x)?“‘?+8x§+4x§+4g;:a M1A1
3 3
Substituting appropriate vales = 4 d—f __3 = d—f -3 M1AT (4)
o), 2 &), 8
= e Y0y Y0 S lelyele Lo
(d) y y0+y0x+2!x FE e 1+2x+8x X M1A1(2)
At (1)
(e) 1.05119
[14]
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7 (a) Det=-12 2(2k-8)+16=20-4k (Y AG

-4 8-2F 4

(b) Cofactors .8 -2k 3k -16 2 [A1 each error]
4 2 -4
8 -2k 4
Al = 8~2k 3k-16 2
20 - 4k
—4
2 4
(c) Setting |2 0 2| 2
4 2 3

{d) Forming equations in x, y and z:

o W
No N
W

-ox+2y+4z=0, 2x+2z=8y, 4x+2y-52z=0
Establishingratio x: y:z : [x=2y, x=2]

2
Eigenvector (/)| 1
2

M1A1 (2)

M1A3

M1A1Y (6)

M1

INE)

M1

Al

M1

Al 4)

[14]
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