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Mark Scheme

Question Scheme Marks Notes
1. sin(6+35)  cos(6 —-53) M1 Usg, of correct defns for tan
cos(@+35) sin(€—53) and cot
0 = cos(@ —53) cos(@ + 35) —sin(@ + 35)sin(d — 53) Use of cos(A+B) rule to
0= cos(20 — 53 + 35) M1 reach single trig function
A1A1 | Alfor54 and Al for 144
20 —18=90,270 sox=54,144 (4)
Use of tan (A + B) doesn't score until tan26 = tan(90 - -18)
ALT | tan(@ +35) = tan[90 — (& —53)] M1 Use of cotx = + tan(90+Xx)
0+35=90-(0-53) or 9+35=90-(0-53)+180 | M1 either
2. 2 2 M1 Attempt to multiply
(1+ tan % X) =1+21tan (% X) +1an (% X) 3 terms at least 2 correct
= sec? (%x)+2tan(%x) M1 Use of sec® @ =1+ tan° @
2(1 1 _ 1 1 M1 for attempt to integrate
[(sec? (4 x)+2tan ($x))dx = 2tan (+x)+ 2In(sec3 x)x2 | M1 (danE or K Insac)
Al ALl for all correct
p Use of limits £ seen
- z z_ M1 4
.([() dx=2tan$+4Insec—(0) (provided some int. attempt)
=2+4In2 Al §=L21(A .
— =4 (Accept 2In
=2+In4 'g;' AlALl dep. on 4™ M only
3. M1 M1 for 1st 3 terms
(a) K, kp, kpq, kpzq, kpzqz’ kp3q2 A2/1/0 A2/1/0 (-1 eeoo) for next 3
©)
(b) [Need one line clearly showing factorisation or split ] MIAL Xlllfgrrlsggtg:]‘g :”to 2 series
Identify: k +kpq+kp2qg? ... is GP witha =k, r = pq
M1A1 'IZ\/Illfforzig[?ntifyéng 2" GP
Identify: kp+kp2q+kp(pqg)’...is GP with a = kp, r = pq ore-aandr
M1 Use of Sn formula twice.
k(l—(pq)”) kp(l—(pq)”) One correct ft theira & r
= +
T 1-pg 1- pg
0 Alcso
k(L+ p)(l—(pq) ) (6)
1-pq
Identify link with above and
© 4 4 3 Bl values for k, p and g
() Z:6+6x(—j+6x(—jx(—j+... i.e. k=6, p:%,ng
1 3 3 5 M1 Attempt to find r.
4 (S+ for noting r <1 etc)
r=pg=— (r<1 .. S, formula can be used)
5 ALAL Al for an expression can be
6xL , ink, p or q. ft their values
S, = k1(1+p§) =1 3, = 2;0 =70 4) Al for 70
B "5 (13)
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Question Scheme Marks Notes
4. M1 Use of sin2t
a 2y = 2sint cost = sin2t
(a) y 2 2 M1 Use of cos2t
2x=2c0s°t = 2x—-1=2cos“t—-1=cos2t M1 Successfully eliminating t
(2X—1)2 +(2y)2 -1 and eqn. for circle
) ) A1A1 | Alfor cen_tre
(x=%) +y*=(%)" so centre (4,0), r=% (5) Al for radius
B1(1) Some evidence of xy leading
(b) | Areaof R = cos? @ xsinacosa = cos® asina to given result
dA M1A21 | M1 for use of product rule
— 3 2 s 2
(© da COS @ COS™ @ —3C0s” asin” a M1 M1 for setting derivative =0
dA and attempting to solve
— =0= cos’ a(c032 a —3sin? a) =0
da Al Al for “trig” =.Alfora = ..
2 2 1 Vs o Al Can ignore = £ but
cos’a=0=[a=%] or tan’a=>=a=" (or 30°) : 2
2 3 6 consider for S+
) . ’ T M1 Some check that this value of
A" =2sina cosa(3—-8cos” ) and show <0 for « = 5 a gives a max
or argument based on « = Z gives min so this is max
B1 Single fraction with rational
. . 3\/§ (7) denom
Maximum area is —  (0.e.)
16 (13)
2 Expression in x and y for
ALT (@) | 2, 2 _ ane? Y an?
X“+y~=cos"t or oS t M1 02t or sinlt
2
X2+yi=x or Y oiv=1 M1 Equation in just x or y
X
(X _1)2 N yz _1 M1 An attempt to complete the
2 4

Then as in scheme

square

Marks for Style Clarity and Presentation (up to a max of 7 marks)

S1 For a fully correct and succinct solution to questions 1 or 2 or_ (n—1) and some S+ in questions 3-7

Or for succinct solution of full marks on questions 3 — 7 but no S+ points seen
S2 For a fully correct and succinct solution to questions 3 to 7 with some S+ points evident
T1 Foragood attempt at the whole paper (>50% on each question)
Pick the best 3 S1/S2 scores to form the total
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Question Scheme Marks Notes
5. B1l For y coordinate
@ | Uis (0, ) (1)
M1 for attempt to diff. (Two
(b) 2 2 ML, parts and one correct)
dy (X _4)2)(_()( _2)2)( —4xX Wrong formula used is MO
& = ( ) )2 = ( ) )2 Al Al when num. simplified
X* =4 X* =4
(az _ 4)2 M1 Us%_of per[:endigula_r
Gradient of normal at P = ; gradientrule and x = a
a
Attempt at eqn of normal can
2 4\ .
_ a’_2 (a _4) M1 ft their changed grad
Equation of normal: y —— i (x—a)
a — a
2 M1 clear use of x=0in
. a?-2 (a2_4) - M1 norm
x=0gives y= 24 4 *) A1cso | A1 for no incorrect working
B (6) seen
©) No use of circle is 0/5 for (i) B1
Centre is at (0, k) [where k is y-coord from part (b)] Bl May be implied by a sketch
Radius =y coord of their centre — 0.5 radius touches at U
. . 222V , (aZ _ 4)4 M1 Expression for radius from
RadiustoP =, [a” +| k- or y/a®+——> centre to P
a?—4 16
From (b) and k - 0.5:
B 272 4
a’-2 1 (a2 —4) ) (a2 —4) M1 For attempt at a suitable
5 4—5—7 =a +T equation in a
a —
- NB r?=LHS implies B1B1
r 2 2 2 7? 2 4
a @-4)°| _, (a°-4) - Alcso
. 20@°-4) 4 BT ) (5) )
(ii) - [When cancel a“ and
a’ B a’(a®-4) N (@’ _/4()4/ _ a4 (a% - consider a = 0 for S+]
4(8_2 — 4)2 4 16 16 M1 2
2 4
a’ 14 a’—4 4+ a’—-4 Remove (al—6> and cancel a>
4(a® -4)° 4 4
2 2 Alcso
(a®-4) =1 *)
(iii) Al
2 _
a2—4=+1 s0 a=+/3 or /5 Fora_—5 or better, \/3
can be ignored and +
Dependent on 3" M1
[S+ for reason to reject \/§]
5-2 12 11 . . AlAl
k= —=-=—=="socentreis (0,1} rad is & (5) Al for centre, A1 for radius
1 4 4 (17) | (Dependenton 3 M1)

[May imply some Bs]

Allow them to start at (ii) but 3™ M1 is critical
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Question Scheme Marks Notes
6. un 18-5t——7 205t Attempt vector PR
(a) R=| -3+3t—2 |=| —5+2t o
—-8+4t-7 -15+4t
-5
uun M1 Attempt suitable scalar
PRe| 3 [=0=-100+25t-15+9t-60+16t=0 roduct
p
4
7 Al
S0t=175=t= 2
o ) wu o w s M1 Strategy using known
If X is midpoint of PP’ then OP" =0P + 2PX vectors
— 5 — i 9 15
wr [~ 2 2 NB X is (5.2, 6)
OP'=| 2 |+2| & |=|13 Al
7) | |s (6)
Let t = 4 then can see A lieson L B1 (1)
Showing t = 4 works
(b) .
M1
U ur U ulr _ ;
(©) P=| 7| AP'=| 4 |= APeAP'= (3/723:3 _ . Attempt suitable vectors(+)
-1 -3 5050 M1 Attempt suitable scalar
product (+)
So PAP’' =120° Alcso
3) No incorrect working seen
IPP'| = \/52 +1124(-2)° = \/150[= 5#6} B1
(d) O .
ttempt |PP'| (0€) or use sin60
Area = %AB x PP'=50+/3 = AB =102 or 24/50 o.e. M1A1 | M1 for attempt at equation
w w ) ) giving length of AB
|AX|=1+/50 50 AB =4AX or when t=2in equation of L | p1
3 _17 Strategy for finding B
UL
OB=|3 ignoret=6—>| 15 g%
0 16
1
(e) U 0 UL 0 U U o | M
AP=|-71| PB=| 1 |= APePB=0soangleis 90" (*) | A1cso | Full method to find angle
-1 -7 2
Since APB is right angle AB is a diameter M1 ) _ .
() Using angle in semicircle
1 —7 3 -2 theorem o
So centre is at midpointE 9 |+/3||=| 6 |or(-2,6,4) |A1 (S+ for mentioning)
8) (0 4 )
- -~ (19)
ALT indi ' M1
(©)(d) F&r}udlngﬁp and AP May show PAB = 60
|AP|= |AP| =50 M1
B1 B1 for |PP'| from (d)
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wu 1 Alcso . .
‘PP’ =+/150 ; sin(PAX) =2 J;O =§:> PAP’=120° Then as in main scheme
7. M1 M1 for an attempt
(a) to differentiate
2
j_y=(3_x)2x+(zx _5) ory:—3—x+34 —y =1+ 4 . Al Al any correct ver.
X (3-x) —X (3-x) M1 Find stat points
y=0=x=1lor5
A1A1 | Full coords
Ais(1,-2) andBiis (5, -10) (E?i
(b) . . _ M1 for a correct
0 Horizontal translation 3 to left so p = 3 MIAL | Gentifiable strategy
-2+q=-(q-10), soq=6 for b e.g. eqn for g
(i) B1B1 | (81, BY)
Dis (2, 4) (5)
2 M1 Sety =and 1% step
() y=X"2 3y xy=x*-5
(i) 3-X M1 Isolate x’s or set up
2 y2 as 3TQ and attempt
3y+5:x2+yx:>(x+%) :3y+5+7 to solve for x
Al
[\,2
wid 4 NY +12y+20 (Accept +, —or +) [S+ for reason for
2 2 choosing —]
\/2— > Al Must choose —
—-y- 12y +20 —X—+
‘o y—4Yy +12y+ - m‘l(x)z X=X +12x+20 4)
2 2
(if) Domain is range of m(x) i.e. (xej ,)x>-2 Bl (1)
Suitable strategy
leading to an egn
Gii) for t. ft their m™*
If m(t)=m™(t) then m(x) intersects with y = x M1
A correct quadratic
t2 5 . Al equation
3-t Solving correct 3TQ
®2_3t_5 (: 0) M1 correct factors (A1)
(2t-5)(t+1)=0 Al
AL (-1 only)
t= -1 (or25) (5) [S+ for reason]
Can’t be 2.5 since not in domain for m(x) (20)
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