Question Answer Marks Guidance
7(a) L B1 | One loop correct with initial line.
{
|‘ B1 | Second loop correct with correct form at the
\ pole.
N
\\._
f=1n B1 | May be seen on their diagram
3
7(b) ¥’ =2(rsin8)(rcos &)’ M1 | Use of sin28=2sinfcosd, and x=rcos&
or y=rsiné.
=2 Al
(.\': +3° ]3 =2 Al | AEF
3
Question Answer Marks Guidance
7O 4 sin26)cos 8 d6 ML Applies 4[7° do.
2o
L. M1 | Attempt to integrate in a valid way
515]11{26-“056 dé May apply sin(26) = 2sin fcos8
_ J sinBeos 8.d6 - — 1 cos’8 + [c] Al | Correct answer (there are alternative forms).
3
372 Al | CAO
=1}%cos b‘:la =2
4
7(d - . . *M1 Al | Differentiates with respect to 8.
@ %:%(smlﬁcos&‘)—f(Ecoszﬁcosfi‘—sm2851.[119} P
2 cos 28 cos & —sin 26sin @ = 6cos’ @ —Acos dM1 | Correct use of relevant identities to express
in terms of a single trig function.
6c0s” @—4c0s8=0=>cos> = 2 dM1 Al | Sets derivative equal to 0 and solves to find
N i 1 2 2
sin“@=— , cos” f=—
one of 3 3
tan® & =%0r 6=0.6155
4 _ (4 Al
F= |—==4]——=0.877
ENER
Question Answer ‘ Marks ‘ Guidance
7(d) Alternative method for question 7(d)
2,.£= 2(72 sin? D008 8-+ cos? 9) *M1 Al | Differentiates [RHS] with respect to 8.
de
?[72{'1 _cos? 19}c053+ cos’ ‘9] — 6005’ 8- 40058 dM1 | Correct use of relevant 1dentities in terms of
LT | / ’ a single trig function
6005’ B—4c0s8 =0 = cos’ 6=1 dM1 Al | Sets derivative equal to 0 and solves to find
. 2
sin’ t‘}:l L cos ==,
3
one of 1
tan® & =—or 6=06155
_[a_ 4B Al
r= |—==,——=0877
Wi Vo
6




Question Answer Marks Guidance
5(a) i j K [-5) [5) M1 Al | Finds perpendicular to 17 .
o1 2 =| 2 |~ -2 ‘
1 3 14 1-1) 1]
5(=3)-2(-1)+(-1)=-14 M1 | Uses point on /7.
Sx-2y+z=-14 Al
4
Question Answer Marks Guidance
5(b) (=21 { MI1 Al | Uses correct formula for perpendicular
! _ }‘ 2 distance from pomt to 11 .
742,12
T 1))
# Al | Accept 1.28.
3
5(c) (0} Bl R
States point common to both planese.g. | 7 |. Or ‘ 0
\o) | ~14)
i j k| [0} [0) M1 Al | Finds direction of line
5 =2 1|=| 8 |=]|1
3 2 -1 lis) (2}
(0} (07 Al | OE
r=|7|+A1
o) 12)
4
Question Answer Marks Guidance
T(a) i j K (6] (=2 MI1 A1 | Finds common perpendicular. Allow one error.
201 =3~ 1|
1 -4 2 -9/ 3]
—2()+(3)+3(-2) =-5 M1 | Substitutes point on /.
2x—y—3z=35 Al | CAO.
4
Question Answer Marks Guidance
() i j k| (6) M1 Al | Finds the normal to /7, .
1 4 2(=4
1 1 -2 {5
(26 M1 | Uses dot product of normal vectors.
, —7
—14 =Qﬁ«j?7cosd:>cosﬁ=7
}‘ Jtai7
\=3/15)
777 Al | No ISW. Accept 1.36 rad.




Question Answer Marks Guidance
7(c) (1+24) [ 1+p =24 M1 Al | Finds PQ.
OP=| 3+ |,00=|-2—4u|=PO=|-5—4u—1i
=2+ A1) L 9+2u | \11+2u—A )
u=24 \(2) [ wu=24 | (6] M1 | Uses that dot product of PQ with line direction
—S—4u-A w1 |=0o0r|-5-4u-1|=k -3 is zero, or, alternatively, PQ is a multiple of the
\11+2u—4 J 1) \11+2pu-4 ) (-9) common perpendicular.
—64+6=0 Al | Deduces one equation.
u=24 (1) Al | Deduces second equation.
54— —4|=0=21u+42=0
\11+2u—A4 f| 2 )
) (—1) M1 | Solves for /4 or x and substitutes into O or
A=1=0P=| 4 |or u=-2=00=| 6 OQ
i) \, J
(-1} [ 6) Al FT | OE. FT using their common perpendicular. Must
r=| 6 l+1] =3 have'p="_
\s) -9/
-
Question Answer Marks
5(a) / Bl
= »il =0
Maximum distance of C from the pole 1s a. B1
2
5 NS MI
® sa |0 tan” &dé
L, , L MI Al
=1d’ , secd-1dé =ia’[tang -6]]
“1a(1-3x) A1
4
5(c T3 ) Bl
© NEE e =a
v
xj[.\'J +‘1'3):al‘1'J :>y:[a1—_\'3):_\'4 M1
2 Al
y=—2 G
=)
3
Question Answer Marks
5(d) L acosix)(asinin)-La*(1-1x)=1a*(in-1) MIAIFT
(A1 FT their (b))
11




Question Answer Marks Guidance
1(a) 14 0 B1 | Stretch parallel to the x-axis, scale factor &
k=0).
01 (k=0)
(1 ) B1 | Rotation anticlockwise about the origin through
7 1 1
; £l l angle 3 7.
e % _b ‘}[14 OJ_[ 7 7%3\ M1 | Correct order.
‘135 % ) 01 \ T‘JE % J
(14 —f3) Al | AG
D= g ‘
(143 1)
4
Question Answer Marks Guidance
1(b) C i —j,,i\ o [ ?X——“ii]’ ) Bl (x (X)
2 [ I= 2- Transforms [ | to .
53 ) ey W) oAr)
7\;@:( +Llmx= JH[?I*%E?’HI) M1 | Uses y=mX and ¥ =mX .
?-\E+%m: Tm —ﬁmz
St —13m+1405 =0 Al | Correct quadratic AEF
L 7 Al | Correct solutions to the quadratic
m=2~3 m=—0
Ne
7 Al | Correct mnvariant lines. If M0 then SCB1 for two
y=2J3x y=L
J_ Y=gt correct lines.
5
1(c) [ A 1 A M1 Al | SCB1 for finding the inverse of 2M
\I_1=11_4[ 2 2 l=% 14 14}
75 7)) Bt
2
Question Answer Marks Guidance
3(a) [One-way] stretch, shear B1 | Both types.
Stretch followed by shear B1 | Correct order.
Stretch parallel to the x-axis, scale factor 7 B1
Shear, x-axis fixed, wath (0,1) mapped to (2.1). Bl
4
Question Answer Marks Guidance
3() (7 2 Bl
M =l
0 1
7N\ x) [Tas 29 B1FT (x X
[ ] :| . l Transforms l to ]
O iy, Uy Ww)\r)
My = m( Tx+ j,lnx} Ml | Uses y=mx and F=mX .
2m® +6m=0 Al
y=0and y=-3x Al | SCBI 1f MO and both straight lines correct
3(c) Area of POR = |7|x Area of DEF M1
Area of DEF=5 em? Al | SCBI for an answer of 245 (35 x 7)
2




Question Answer Marks Guidance
4(a) ] . M1 Al | Shows enough complete terms to make pattern of
Zeﬂ (‘?h -2 +1)= e —2e™ +e cancelling clear
=
+e'¥ —2e™ +e™* GP method
5x 4 3x » Ty
+et —2e™ te 3 2 e) -1
. (e'x—29r+1}2e"=(e"—Ze"+1}er%
LalmDx _gam 4 olr-Dx =
LaUEDT | (x|
¥ et gl 2 Al | OE
e'(e” - -1)
3
4(b) x<0 Bl | Accept x<0.
€™ —0asn—>w leading to 1y +16, +u; +.._=e* —™* M1 AL | Mustsee ™ —0[asn—w)] agreeing with their set of
¥
3
4(c) iln i( In(e* 1) M1~ | Uses laws of logarithms correctly.
u, = e+ In(e” —1)°
=1 =1
dM1 Al

Zlnur =Lun(n+1)+nln(e™ -1
=

Applies > r=1n(n+1)

AEF for +nln(e* —1)°




