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Mark Scheme
QNuestlon Sheme Marks
umber
Qt dy .
Calculate | — | =2sin1=1.683 Bi
dx ),
At x=0.1, y, =140.1(2sinl) =1.1683 or awrt M1 A1
x=02, y, =1.1683 +0.1 ( 0.1 +2sin1.1683) =1.3533 awrt | M1 Al -

B1 may be implied
3dp lose last Al
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Question
Number Scheme Marks
o2 (a) M1 A1,
d_y =3x"Inx+x>
dx
2 3
jx);:6xlnx+5x,and jx—J;:6lnx+ll Mi1A1ft, Al
(5)
®) | Useof XInx=fI)+ -1 M)+Lx—17> ") +Lx =17 £"(1) Mt
Evaluates f(1), f'(1), f"(1) and f"(1) M
So X’Inx=(x—1)+3(x—1)> +L(x—1)’ Al Eg)]

(a) M1 is attempt at derivative involving product rule
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Question

Number Scheme Marks
Q3 (@) | cos50= Re[(cos@ +isin 0)5]
=cos’@+10cos’ @ i*sin” @+ 5cos@ i*sin* M1AT
=cos’ @ —10cos’ @ sin*@+5cosé sin* @ M1
=cos’@—10cos’ @ (1—cos’ @) +5cosé (1-cos” ) M
cos 56 =16cos’ @ —20cos’ @ +5cosd (D) A1 5)
(b) 32x° —40x° +10x+1=0 = 16x° —20x* +5x =—1 s0 solve »
cos50 =—7
560 = z?ﬁ, and 4?” (ignore extra solutions) A1, Afft
So x = cosf), where 6= their 2 or i M
15 15
Sox =0.914 and 0.669 Al, Al

[11]

In part (b) award M1 for +/- V2
A1 ft is for second solution consistent with first
Accept answers which round to..

Ignore wrong or extra answers.
Lose final A1 for 2dp
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Question

Number Scheme Marks
4 M 1ooy 10 0) (100
110 = n 1 O|=/110|whenn=1 .. trueforn=1 | B
321 nn+2) 2n 1 321
100 0 O
Assume true forn =k, then |1 1 O 1 0
321 k(k+2) 2k 1
100" (100 1o 10 0)(100
110 =110 k10 ko1 oflt1o M
321 32 1)\ktk+2) 2k 1 kk+2) 2k 1)\321
10 0Y" 1 0 0 1 0 0
re. |1 10 = 1+k 1 0= 1+k 1 O [ Ml
321 (3+2k +k(k+2)) 2k+2 1 {3+4k+k2} 2% +2 1
1 0 0 1 0 0
= 1+k 1 0= n 1 0 |withn=Fi+1 | A
(k+Dk+3) 2k+2 1 nn+2) 2n 1
(.. true for n = k + 1 if true for n = k) ... true for n € Z" by induction. Al 5)
(i) | Let u,=2""+5, then u, =21 which is divisible by 7 .. true forn=1 | B
Assume true for n =k, then u, = 2**' +5is divisible by 7
Consider u,,, - u, = (2" +5)- (2" +5)=2""(2° 1) =2"""x M1, M1, Af
As u, and u,,, - u, are both divisible by 7 .. u,,, is divisible by 7
(.. true for n = k + 1 if true for n = k) .". true for n € Z" by induction Al cso 5)
[10]
Note: Accuracy marks only depend on first M1
Altemfati\z?? Show that u, = 7 satisfies condition for n = 0, could earn first B1
or (ii
Also u, = 2" +5is divisible by 7 = 2" +5=7k = 2¥*"' =7k -5 M1
So 2% +5=8(7k-5)+5 =7(8k-5) So divisible by 7 M1 A1
. true for n € Z" by induction Al cso
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Question

Number Scheme Marks
i jk
Q5 (a) o I
axb=|17 9 = -20i - 10j +10k :—10(21+J—k) M1 A1
-1 31
(2)
(b) | The plane has equation r.n = a.n, whichis —2x-y +z= Mt
1e.2x+y —z=4 o.a.e. Al
(2)
(C) | The line /, passes through the point (1, 0, -2) and this lies in the plane | BT
I, has direction a which is perpendicular to axb so / is parallel to the | BT
plane .(Thus /; lies in the plane.) @
Or 2(1+A)+74—(91—-2) =4 for all values of A, so line lies in plane
d | rRi+j-k)=@(+j+k).Qi+j-k) i
ie.2x+y- z=2 o.a.e Al
(2)
(€| .. . L 4 4
Either Distance from 2x + y - z =4 to origin is 5 — = M
J2Z+=0*+17) V6
. S 2 2
Or Distance from 2x + y - z =2 to origin is 5 —— =
J2P+ 1) +1) Ve
So distance between the planes is 42 = 2 = ﬁ M1, Alo.a.e
Vo o Ve {3 (3)

[11]
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Question

Number Sheme Marks
6 (@) | The eigenvalues satisfy the equation |M - /II| =0 M A1
so(11-A)(1-4)-75=0
L AP=122-64=0 so A= 16 or 4. M1 At @
(b) 11 53
A=16: V3 (XJ = 16()6} so an eigenvector is k \/5] M1 A1
S53o1 )W v -1
11 -5V3 1
A=-4 V3 (x] = —4(xj so an eigenvector is k'[ ] M1 A1
s5301 )\ y 3
(4)
(c)
V3, 1
P= 2 2 , where k =+1 and k' =+1 M1, A1
1. 3 N
2" 2 (2)
O (B i
P =l 2 Zloe M1 Atft
L]
2 2
\/g ! \/5 l M1 A1ft
pivpo| 2 2| 1 SV 2 2 _(16 0) @
1B 1 W30
2 2 2 2 [14]
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Question

Number Scheme Marks
o @ | (=4 +(r+4)? =4{(x D> +(y+17) Mi AT
~3x* 43y =24 Al
This is a circle with 7> =8 Bi
So |Z|=k and k = 2\/5 B
(5)
(b)
/ \ Circle centre O B1
4 N
1 Point at (1, -1) o
| |
\ T Point at (4,-4
\ I ) oint at (4,-4) B
N / (3)
(c)
Methpd of M
solution: e.g.
diameter shown
. W2 —r Alft
4\/5 +7 Adft
(3)
(d) | Let z=/8¢", then w=+8(c” +¢) M
i.e. w=2+/8 o
e W I(COS ) Al ftonr
So the locus is part of the real axis , i.e. Im (w) =0
B1
And as —1 < cos < 1, so the end points are w= 4x/§ and w= —4\/5 M1 A1
(9)
[16]

Alternative method (d)

Letz =x +iyandput x> +y° =8 to give w = 2x + 0 for M1 Al
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