Number Sgjome e
4(a) y =4x" +9x7 43
:>(Q=]2x_%—2x_§ MIAL
dx 2
()
(b d—y=O:>2x_1l—%x_%=0:>4x—9=0:>x=... Ml
9
x=1 oee.g 225 Al
2)
4(00) &y ) s 27 A~
S=|-x*+—x’oeeg —x>+6.75x" Blft
dx_
(ii) : 4
d_J: = |- 2 E 2 = E(Ujgzj__)
dx” ) o 4 4\ 4 27
3 Bl
d’y .
o >0 so (local) minimum
2)
@ 0<x< E Blft
4
(1)
Total 7
Question Scheme Marks
Number
OPEN TOPPED CLOSED CONTAINER
3.(a) 120:3x2y’:>y:2 120:3x2y:>y:@ M1, Al
A=3x" +8xy A=6x"+8xy
=3x3+8xxﬂ=3x2+@ =6x3+8xxﬂ=6x2+@ dM1, Al
X x X x |
)
G 320 Gy, 320
(b) o 2 zY. E MI, Alft
U -2 e P L
dx X dx X
:>x3=$:>x=awrt3_76 3x3=i—0:>x=awrt2.99 dM1, Al
“4)
(c) Attempts — =6+ @ Attempts d—jf =12+ 640 Ml
x=376 X x=299 X
— 6+ 640 _ 14 640 _
3.76’ 2.99°
d d A4
5 =awrt 18 > 0 MINIMUM* > =awrt 36 >0 MINIMUM* | A1*
x=376 x=299
2)
(10 marks)




%L:Ieni’ggp Scheme Marks
6 (i) (a) | Uses sin®@+cos’ @ =1 with cosé L =sin2f = 4 M1
J5 5
2
=sinf=—— Al
J5
(b) | Uses tan@ = % with cos@ = % and their sin@ = —% M1
=tanf =-2 Al
4
(i) @ |1 (m) Bl
(1)
(b) | 30r—40=180=¢t=7.33 Hence 7:20 am M1, Al, Al
3
(c) 4+3c05(30T40)°—3.5:>cos(30T40)0—é M1
= 307 -40=99.6, 260.4, 459.6 Al
"459.6"+40
== T 16.65 dM1, Al
30
4)
(12 marks)
Question
Number Scheme Marks
3(a) : :
Attempts (8—3) +(5——7) - M
Writes (x—:-;)“ +(y—5)“ —k MI
(X-3)” +(y—5)* =169 Al
3)
®) Autempts o' +(2/22) =169= d=... M1
States or uses(yz) 5+d dM1
A3)
(6 marks)




uestion
Q Scheme Marks
Number
6(a) . . .
3sinfcosé 3sinfcosf _sinf
——F = 5tan 0= - =5 M1
2sinf -1 2sinf-1 cosf -
3sinfcosd sin @ . 2 ) .
_ =5 = 3sinfcos’ 6 =5sinf(2sin 6 —1) M1
2sin@ -1 cos@
3sin#cos’ @ =10sin” @ —5sind = 3sinO(1—sin’ @) =10sin" @ —Ssin @ * Ml
= 3sin’ 0 +10sin’ @ —8sin @ =0 Al*
“)
(b) 3 -2 . . .2 .
3sin” 2x+10sin” 2x—8sin2x =0 = sin 2x(3sin" 2x +10sin2x—-8) =0
Ml
(3sin2x—2)(sin2x+4)=0=sin2x =...
. 2
sin2x =— Al
3
(x=)0.365 Al
x=0 Bl
“4)
(8 marks)
Question Answer Marks Guidance
8(a) . : _ B1
Use sin28 =2sin@cos@ and secd = to obtain 6sin@
Expand second term to obtain 5v3cos@ +5sind Bl
Simplify to obtain 1 Isin@ + 5+/3cosf Bl
State R=14 B1 FT | FT their k,cos@ + k,sin@
Use appropriate trigonometry to find M1
Obtain o =38.21 Al | AWRT
6
8(b) State or imply 14sin(28+38.21)=2 B1 FT | FT their R and
Carry out correct process to find value of f between 0° and 90° M1
Obtain 66.8 Al | AWRT




Question Answer Marks Guidance
5(a) Carry out division at least as far as x* + kx or equivalent ... M1 | OE, e.g. comparing coefficients with coefficient of x*equal to 1
and attempt at a second coefficient.
Obtain quotient x* +4x+12 Al
Confirm remainder is 7 Al | AG
3
5(b) Include (x—2)* as a factor M1 | Must be a product of factors only
SCBI for (x* —dx+4)(x* +4x+12)
Conclude (x—2)(x* +4x+12) Al | 1swany attempt to factorise the quotient.
2
5(¢) Apply logarithms and use power law for e =k where k >0 Mi
Al | O ct equivalent
Obtain y:—llnl llnl rexact equivaen 6
3 32 Must be simplified e.g. not Ine or 3
ISW extra solutions but A0 if undefined solutions are included.
2

Question Scheme Marks
Number
f(x)=(3x" —4x-5)(x—k)->5
3(a) | States -5 Bl
(1)
(b) | Sets f(—2)=25—) (3x4—4x—2—5)(—2—k)—5=25 Ml
]5(—2—k)=30:>—2—k=2:>k=—4 * Al*
(2)
(€ | (3x*—4x=5)(x+4)-5=3x"+8x ~21x-25 Bl
Attempts 3x— l)3x3 +8x” = 21x—25 to achieve quotientof ..x" +..x+... | M]
and a remainder that is a constant
Quotient = x* +3x—6 OR Remainder = -31 Alft
Quotient = x* +3x—6 AND Remainder = —31 Al
4)
(7 marks)




Question Scheme Marks
Number
3 |
y=x —4x" —kx’ +28x—44
ER d 2o -t
7.) | y=x —4x’ -k’ +28x—443(§]=3xg—10x2—5x 2 428 M1, Al
(2)
(b) Subs x=9 into %andsets:O :>3><81—le27—§+28:0 M1
X J
L - *
243-270-i+23=0:>i=1:»k=6 * Al
6 6
(2)
: 3 1 4+ 8 : 3 2
(c) J.x3—4x'—6x'+28x—44dx=zx —;x'—4x'+l4x_—44x M1, A1, Al
Correctvalueof y=-53 atT B1
| g . 3 ’
Shaded area = "53"x9+ 4—; —;xz —4x” +14x° -44% dM1
(]
=248 Al
(6)
(10 marks)
Question Scheme Marks
Number
9(a) (0, 5) B1
(1)
(b) X —4x+5=2=x"—4x+3=0 Ml
— X=...
x(E)=1, x(F)=3 Al
(2)
© 1 x’ Lol 4
Area R = .[)(x —4x+5—2)dx{?—2x +3x]()=§—2+3—0=§ MIAT
Area R =L x3x3-n2n_ 19
2 36
or
1 2 3 1
I(Sx(xz4x+5))dx+lx2x2={3ix—} 2231, 7,0
. 2 2 3 2 3 6 6 MIA1
or
1 3 1
1 i3s3 (x2—4x+5—2)dx=2— X oxadx| =oo [1—2+3j—0 _D
2 ) 2 |3 ;o2 3 6
arcaof R, 7 8
— == Al
areaof R, 2 19
(9)
Total 8




Question
Number Scheme Marks
9(a) /—\ B
1 (1)
(b) (xta) +y* = M1
(xta)' +y =d’ Al
Uses (5,6)in (x+a) +»* =a” to form and solve an equation in a dMm1
Eg (5-a) +36=a*=10a=61=a=6.1
(x—6.1) +y" =6.7 Al
4
(5 marks)
Question
Number Scheme Marks
8 8 k> —8k—8
T L =l s MIAI
2)
b 8 )
() U, =6=>k-——=06=/~k -14k+40=0 Ml
(k-4)(k-10)=0=k=...
or
dMl1
14 £+/14* —4x1x 40
(k :) XX
2x1
(k =) 4, 10 Al
)]
(5 marks)
%uestion Scheme Marks
umber
5(a) Identifies A=1.5 Bl
Area = %{12+0_023+2(4_243+l_5+0_530+0_188+0_066)} MI
=188 Al
3)
7 1 x+2 l 7 l x l
(b) (i) 3[—) dx = — 3[—) dx=—x"188"=47 Blft
L \2 4).,7(2 4
?
P -x _1 " " 27’ =
(i) L(z +2x)dx—§x 188"+[x* ] =513 M1, Alft
3)

(6 marks)




