Question :
Number Scheme Marks
9 S
(a) (2tan6’=3cos¢9ﬁ)2gm8=3cos¢9 M1
cosd
251“6’:3c:05¢9:>251’1’16’:300526?:3(1—51'n2 6’) M1
cos @
2sin@ =3(1-sin’ @) = 3sin” O+ 2sin0—-3=0* Al*
3)
(b) it
(sin(2x+§] =] l%m (May only see positive root) M
NB decimal roots are: —1.387..., 0.7207...
2x+§=sin'l(0,7207,,,):> x= Ml
—0.121, -2.50, 0.645, 3.02 AlAl
“4)
Total 7
£
Questign Scheme Marks
Number
1@ | y=2x(x-5)=2x —10x" Bl
% = 6x” —20x M1
Sets %=oz>6x2—zox=0:>x=o,¥oe dMI Al
4)
10
(b) x<0, xé? M1 Al
(2)
(6 marks)
Alt (a)
d
(ﬂ:uv#vuj u=2x"u'=4x,v=x-5v'=1 BI
dx
(Q :J Ax(x—5)+ Bx’ M1
dx
d 10 dMI1 Al
Sets ay=0:>4x(x75)+2x2 =0=x=0,—




Question
Number Scheme Marks
2 2 . 1 . 4
6 (i) (@) | Uses sin”@+cos” @ =1 with C059=ﬁ:>sm29=g M1
) 2
=sinfd=—— Al
J5
sin@ 1 2
(b) | Uses tan@ = Y with cos @ = — and their sinf = ——— M1
cosd J5 J5
=tanf=-2 Al
()
(i) @ |1 (m) Bl
0y
(b) | 30r—40=180=¢t=7.33 Hence 7:20 am M1, Al, Al
@)
1
(c) 4+3c05(30T—40)°:3.5:>cos(30T—4O)°:—E M1
=307 —-40=99.6, 260.4, 459.6 Al
"459.6"+40
=>T=————=16.65 dM1, Al
30
()
(12 marks)
Question Answer Marks Guidance
8(a) . ‘ _ B1
Use sin28 =2sinf@cosd and secl = to obtain 6sin@
Expand second term to obtain 5v3cos@+5sin@ Bl
Simplify to obtain 11sin@ +5+3cos@ Bl
State R=14 B1 FT | FT their k cos0 + k,sin@
Use appropriate trigonometry to find o M1
Obtain a=38.21 Al | AWRT
6
8(b) State or imply 14sin(25+38.21)=2 B1 FT | FT their R and &
Carry out correct process to find value of £ between 0° and 90° M1
Obtain 66.8 Al | AWRT
3




Question
Number Sgpeme Marks
8() | (a) S, =a+(a+d)+.....+(a+(n-1)d) (1) | BI
S :(a+(n—1)d)+ .................. (a+d)+a (2)
Ml
()+@) 28 =(2a+(n-1)d)+(2a+(n-1)d)......+(2a+(n-1)d)
28 =n(2a+(n-1)d)= S, :§(2a+(n—1)d) + INE
(&)
(b) States or uses two of a=900, d= —8 and n= 51
Or alternatively states or uses two of a= 500, d=8 and n= 51 Bl
900-500 51
Complete method E.g n=——+1 and S:?{2x900+50><—8} M1
35700 Al
3)
ii 11—k k-2
@@ e R M1
k-2 k+4
44-K +Tk=k —4k+4 dM1
2k ~11k—40=0 * Al*
3)
(b) 2 —111(—40:0:1(:(—%],8 Bl
Uses either k value and attempts to find both a and r.
E.g. with 1(:8:>a:8+4,r:E Ml
8+4
a 12
S =—=—"-=24
Uses S, =12, 1 dM1, A1
2
@
Total 13
Question :
Number Scheme Marks
4(a) y=4x% +9x77 43
) MI1Al
:}{dizjhr_%—gx_%
dx 2
(2)
(b) Q:o:zﬁ-gx‘%=0:>4x-9=0:>x= MI
9 -
x:Z oee.g 2.25 Al
2




4(c)(i)

d} 27
= —x +—x oeeg —x° P16.75x7

Blft
(ii) (
)] ( lf)((J 5925.. )]
27
Bl
d
]> 0 so (local) minimum
(2)
C
@ 0D<x< 2 B1ft
4
d)
Total 7
Question
Number Scheme Marks
2(a)
(S =) 6x" +6xh+2xh Bl
eg V=3x"h :972:>h:¥ or eg h)c:ﬁ
x° X
Ml
= (S =) 6x° +8x(97?J or = (S =) 6x° +8(ﬁj
3x° X
S=6x2+2592* A1
X
3)
(b) ds 2592
—=|12x-— Bl
dx x°
(1)
© 1202222 0= 124° = 2592
2
Ml
Sy 2592
12
x=06 Al
(2
(d) d’s _ 5184
12 +—; Blft
dx? X
d f > 0 when x = 6 so minimum Bl
(2)
© s=6(6) +% =648 (cm®) BI
(1)
Total 9




uestion
< Scheme Marks
Number
5
7 (i) (260 =)arctan| = MI1Al
7
(0=) awrt 17.8°,107.8° dMIAL
4)
(i) 24tanx =5cosx = 24sin x =5cos’ x oe M1
:>24sinx:5(1—sin2x) dM1
= 5sin x+24sinx—5=0 Al
=sinx=1 ddM1
= (x :) awrt 0.201, 2.940 Al
%)
(9 marks)
%‘Li;%g? Scheme Marks
? @) States or uses tan x= —* Bl
cos X
sin xtan x=5=>sin” x=5cos x=>1—cos’ x=5cos x MI1A1
5 —-5+./29
cos” x+5cosx—1=0= (COSX:) T‘/_ = x=awrt 78.9°,281.1° MI1dM1A1
(6)
(i)
(a) A=5 B1
@
. 37 3w
—_—— = =... Ml
(b)) 26 3 > =0
157
- Al
0 16
yceoordinate Q= -3 (or 2-"A") Blft
3
() Sets 0="5"sin[29—3%]+2:>sin[29—%]=+"% Ml
) 3z 2 3z ) 2
S —— | =t= —— =7 S +— | =
s.1n[29 3 J 3 :>[29 3 J drcsm[_sJ dM1
One of @=0.38, 2.4, 3.5, 5.5, 6.7, 8.6, 9.8.... Al
@ =awrt 5.51 Al
(C))
Total 14




Question Answer Marks Guidance
3 Use product rule to differentiate 4¢”y Ml
. 2x 2 dy Al
Obtain correct 8¢~ y+4e™ —
dx
. 5 dy , B1
Obtain | 8™y +4e> 2| +2,% ¢
dx dx
. . . dy M1 . . dy
Substitute x=0 and y=-7 to find value of d;r dependent at least one term involving a from
implicit differentiation.
Obtain 7% Al | OE




Question

hem Mark
Number Sggeme ars
10. (a)
Sets 30=2r +2r 04210 i
2 2 2 Al
30-2 30-2 30-2
Obtains 4rf = L oeor 6= > L ocor r= T oe
4y 4r
Uses P =6r+4r@ with their & or .. substituted dM1
2
¢ *
P=br+ 02 gy Al
r r
4
Differentiates with rij — riz M1
(b)
dP 30
[d_ =) 4-2 Al
r r
Solves ;ﬁ 0= (r = \/g] and substitutes to find P dM1
r
15 3042
p:4\ﬁ+_:z@+zm 430 Al
( 25 }
4
© 2
dP 60 60
e.g. finds = | === Ml
dr ro 2"
d'p
e.g. states that F = | awrt3>0 hence minimum Al
r
(2)

(10 marks)




Question

N Scheme Marks
umber
OPEN TOPPED CLOSED CONTAINER
2 40 2 40
3.(a) 120=3x"y=>y=— 120=3x"y=> y=— M1, Al
X X
A=3x" +8xy A=6x"+8xy
2 40 320 2 40 320
=3x" +8xx—=3x" +— =6x" +8xx— =6x" +—— dM1. Al
X x X’ x '
4)
%—6,7(—320 %_IZT—@
%:6x—@:0 %:12,7(—320:0
dx ' dx 42
éx3:160éx:awrt3.76 éxE—@:x:awrtz.% dMI, Al
4)
2 2
d 4 640 d A 640
(c) Attempts — =6+ — Attempts — =12+ — M1
x=3.76 X dx x=2.99 X
=6+ 6403 =.. =12+ 6403 =..
3.76 2.99
d'4
> =awrt 18 > 0 MINIMUM* | — =awrt 36> 0MINIMUM?* | A1*
dx x=3.76 x=2.99
(2)

(10 marks)




Question

Scheme

Number Marks
4(a) ? f(x)=4x" +13x"—10x+8
4x +21x+32
3 2
x_2)4x +H3x oy +3 Synthetic Division
4x° —8x" :
2 214 13 -10 8§
21x’—10x | g 4
21x —42x 4 21 32
32x+8
32x—64
72
(i) O(x)=4x" +21x+32 M1, Al
(i) R=72 M1, Al
(4)
(b)(i) | Attempts f(—4)=4x—64+13x16—10x—4+8 M1
=-256+208+40+8=0 Hence(x+4)isafactor* Al*
. 43 2_ — 2
iy | 00 =45 413 ~10x+8 (x+4)(4x 3x+2) M1
Fortheir 4x —3x+2 attempts "b —4ac"=9-32, M1
b —dac' <0 so 4x —3x+2 hasnoreal rootsand f(x)=0 has AT*
oneat x=-4
(5)
(c) (f'(x))=12x" +26x—-10=2(3x—1)(2x +5) M1
—§<x~<% dM1, Al
(3)

(12 marks)




