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1.

Question Scheme Marks AOs
14(a) . —4 ¥-3Y
Attempts to use coszf:l—Zsm‘f::ﬁTzl—Z 3 J M1 2.1
(x=3)
xX— #
= y-4=2-dx = y=6-(x-3)" * Al L1b
(2)
(b) X
M1 1.1
4
},— ﬁ
shaped
(1.8) parabola
|
Fully Al L.1b
e ~ correct
11z {52} with
'ends' at
—
” (1.2) &
= (2
Bl 24
Suitable reason : Eg states as x =3+ 2sinf, < x<35
(3)
(c) Either finds the lower value for k=7
or deduces that k < y
Finds where x+ y =k meets y=6—(x—-3)
X : M1 3.1a
= k—x=06—(x—3) and proceeds to 3TQ in x or y
Correct 3TQ inx X =Tx+(k+3)=0
Al I.1b

Ory v +(T-2k)y+(k* -6k +3)=0




Uses b —dac =0= 49—4><lx[k+3):(}:‘;ak=[¥)
or M1 2.1
2 3 37
{?—2&'} —dxl=(k —ﬁk+3}={}:}k=(T]
37
Range of values for k= k:?ék{? Al 2.5
(5)
(10 marks)

(a)

. .o
MI: Uses cos2t =1—2sin"t in an attempt to eliminate ¢

2
Al*: Proceeds to y =6—(x—3) without any errors

Allow a proof where they start with y = ﬁ—[x—'_'i)‘ and substitute the parametric coordinates. M1 is scored

for a correct cos2f =1—2sin” tbut Al is only scored when both sides are seen to be the same AND a
comment is made, hence proven, or similar .

(b)
MI1: For sketching a M parabola with a maximum in quadrant one. It does not need to be symmetrical

Al: For sketching a () parabola with a maximum in quadrant one and with end coordinates of {l._, 2] and

(52)

B1: Any suitable explanation as to why C does not include all points of y=6—(x— 3, xeR

This should include a reference to the limits on sin or cos with a link to a restriction on x or y.
For example

*‘As —1=sint=1 then 1< x < 5  Condone in words “x lies between 1 and 5’ and strict inequalities
*As sint =1 then x< 5° Condone in words “x is less than 5°
‘As —l=cos(2f) =1 then 2<y <6 " Condone in words “y lies between 2 and 6

Withhold if the statement is incorrect Eg "because the domainis 2< x < 5"
Do not allow a statement on the top limit of y as this is the same for both curves

(<)

B1: Deduces either
» the correct that the lower value of k=7 This can be found by substituting into {5, 2]

x+y=k =k =7 or substituting x =35 into ¥ —Tx+(k+3)=0=25-35+k+3=0
=k=7

37 ..
»  or deduces that k < vy This may be awarded from later work



M1: For an attempt at the upper value for .

Finds where x+ y =4k meets y=6—(x— 3]|2 once by using an appropriate method.
Eg. Sets k—x=06 —(1—3}3 and proceeds to a 3TQ)

Al: Correct 3TQ 2 =Tx+(k+ 3) =0 The = 0 may be implied by subsequent work

M1: Uses the "discriminant” condition. Accept use of b~ =4dac oe or b ...4ac where ... is any inequality

37
leading to a critical value for k. Eg. one root = 49 —4x1x(k+3)=0=k ==—

4 4
ALT As above Bl 2.2a

. 37 37 ,
Al: Range of values for k= {k Tk < —} Accept k € [?._—] or exact equivalent

Finds where x+y =k meets y=6—(x —3)" once by using an

appropriate method. Eg. Sets gradient of y=6—(x—3)’ M1 3.la

equal to —1

2x+6=—1=x=3.5 Al 1.1b

Finds point of intersection and uses this to find upper value of £.

y=6—(3.5-3)" =5.75 Hence using k =3.5+5.75=9.25 M1 2.1

Range of values for k = {k T=k -::9.25} Al 2.5
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2.
Question Scheme Notes Marks
Number
1. x=3r -4, _1':5—?. t=>0
@ | Z-3 Yoge
dr di
their ﬂdi\'ided by their dx to give d—l in terms of ¢
de I x M1
dy 6t~ 6 , 2 dy dr dy
—=— == == or their — multiplied by their — to give — 1n terms of ¢
dr 3 3 r dr X dx
o .
K simplified or un-simplified, in terms of . See note. | Al isw
. oy e dx dy - 2]
Award Special Case 1" M1 if both m and i are stated correctly and explicitly.
Note: You can recover the work for part (a) in part (b).
Writes E in the form —— T . and writes @ asa
(@ |,_s 18 _dv__18 _ 18 dx (x+4) oA (Ml
“,'ay. 2 B - r+d4 dx f.f +4}] 13!}1 function of 1.
Correct un-simplified or simplified answer, .
. . Al isw
in terms of 7. See note.
2]




!

(b) {:—I— ::-I' P{—E -7 r——E y=-=Tor F'r—é —7 | seen or implied. | BI
=22y =y (27) pled
dy 2 . ) . .y
- = — and either Some attempt to substitute ¢ = (1.5 into their —
dv (1 ) dx
. yor7v= "8"(x e i“] which contains 7 in order to find m, and either
- applies y = (their y ) = (their m_)(x - their x) | M|
TN = ("R %") +c or finds ¢ from (their y,) = (their m, )(their x,) + ¢
So, ¥ = (their m)x & "e" and uses their numerical ¢ in y = (their m)x+c
T: y=8x+13 y=8x+13 or y=13+8x | Al ¢so
Note: their x,, their y, and their m; must be numerical values in order to award M1 |3]
4 ¢ imi
© Jr _x -:- :} p=5- An attempt to eliminate 7. See notes. | M1
Way 1 1 o x+4 . P
& 3 Achieves a correct equation in x and y only | Al o.e.
18 4)-18
P y=5- = \'=75{x+ )
x+4 x+4
So, y=22 +2 . Il > _4} y= xt2 (or implied equation) | Al ¢so
x4+ 4 ’ x+4
[3]
(c) | & 18 4 An attempt to eliminate 1. See notes. | M1
; = x= - . ..
Way 2 <1 5-y —(* 5-y Achieves a correct equation in x and y only | Al o.e.
(x+4)5-y)=18 P Sx—xp+20-4y=18
- Sx+2 ' Sx+2 N ;
{ PSx+2=ypx+ 4}} So, v= a . -'lx > -4} V= il (or implied equation) | Al eso
x+4 ’ x+4
[3]
Note: Some or all of the work for part (c) can be recovered in part (a) or part (b) 8
333;12:1 Scheme Notes Marks
A full method leading to the value M1
1.{c) ~_dat-4a+b  3at da-b u da-b — of a being found
s S T R T, = a- = 4a-b
Way 3 3-4+4 PREE 3t y=a-—— and a=5 | Al
3
da-b - _ 5
=6 = b=4(5)-6(3)=2 Both a=5and b=2 | Al
[3]
(uestion 1 Notes
{ 6 ]
1. (a) Note N z
Condone & = \ for Al
dx 3
Note You can ignore subsequent working following on from a correct expression for % in terms of 1.
(b) Note Using a changed gradient (1.e. applying _ - or —— or —(their i—'}} 15 M.
their 3~ their = :
d .
Note Final Al: A correct solution 1s required from a correct cl_1
X
Note Final Al: You can ignore subsequent working following on from a correct solution.
(c) Note 1 M1: A full attempt to eliminate ¢ is defined as either
* rearranging one of the parametric equations to make 7 the subject and substituting for f
in the other parametric equation (only the RHS of the equation required for M mark)
* rearranging both parametric equations to make 1 the subject and putting the results equal
to each other.
. 6 x+4 .
Note Award MI1AL for S = 3 or equivalent.
—y




June 2016 Mathematics Advanced Paper 1: Pure Mathematics 4

3.

Question Scheme Notes Marks
Number
5. x=dtant, _1-':Sv'r55i[]2:, Uﬁ{?dg
Either both x and y are differentiated
dr Cdy correctly with respect to ¢
— =dsee i, — = 10+ 3cos2i . L .
“..[::. ) dr SEe dr cos or their i—dmdcd by their % M1
. dy L . df
dy ][]ﬁ‘;un_.;;_f; 5 ] or applics — multiplied by their —
= —=_""" " = —ﬂELub‘.:Lm i dr dv
dx dsecy J‘ dv
Correct rl_ (Can be implied) | Al oe
X
15 T
At P[w’i. —] 1==
2 3
dependent on the previous M mark
dy “\WFU-"L[ 5 Some evidence of substituting M1
7 - dv |
d.r 4sec’ ( Jll t= z or 1 =60 into their b
3 dr
15
15 _iﬁ or -
Y. 2fia - 16 Al eso
dr 16 ml ) 16v3
from a correct solution only
141
(b) {m 3casz.r=u:>r=§}
) —
Al least one of either X = 413!1L;] or
F Y ‘J_ R 4
So .r=4tanL1J~1'=5 3sing 2| = ‘ M1
4/ \ \‘LU =3 3bll‘l [£ ) or x=4 or J'zjﬂl’_{
b
or y=awr 8.7
Coordinates are [4,5\5} |:'4_5.\ﬁ] or r=4, }-zﬁﬁ Al
12]
[i]
Cuestion 5 Notes
. & e Iﬂ-ﬁ cos2t 5 . 5 . . .
5.(a) 1" Al Comrect —. B2 ———— or =+f3 cos2tcos’t or 2 Jcos™ Heos™ f—sin” )
dr dsect 2 2
or any equivalent form.
. . .10 15
Note Give the final A0 for a final answer of =T 3 without reference to ——+/3 or — 63
2 h
Note Give the final A0 for more than one value stated for j%
"
(b) Note Also allow M1 for either x = 4tan(45) or y = 5ﬁsin[3t45’].:l
Note M1 can be gained by ignoring previous working in part (a) and/or part (b)
Note Give Al for stating more than one set of coordinates for (.
Note Writing r=4, ¥ :5\6 followed by {jﬁ_.ﬂ} 15 Al




Question Scheme Motes Marks
Number
5. r=4uwns,  y=543sinls, 0%(-:%
_[H} tant = > = sint = _I , COS[ = _4 = ¥y= 4[_:' 3%
Way 2 4 Jx+16) Jx* +16) x*+16
U= 4(]16.1' v=x2+16|
H
du dv [
— =43 —=12
dx J- dx * |
, +A(x’ +16) £ By’ M
dy  4043(x* +16) - 2x(40V3x) | 404316 -] (C+16)
dx (x* +16)° | *+16° | .
[ J Correct i—l simplified or un-simplified | Al
x
dependent on the previous M mark
dy 4ﬂﬁf4ﬂ+1h]—ﬂ[’jﬂ§{48} Some evidence of substituting M1
dx (48+16)° x= 4'\6 into their d—\ ‘
dy
5 15
dy 5 15 —;‘J_?-P or T
—=——xf3 or = Al cso
dx 16 lfa'\E 16 . ”“E
from a correct solution only
14]
i 1
(a) =& R i X!
Way 3 3 _'qﬁmnl:[an k4]f]
dy ( (=) 1)
. P PRV AR P = = + dcos zran'L— | —= | | M!
d—'1=5 3cos| 2tan”| 2 ] - LlJ dx \ 4),J~]+-1' )
dx l\ |\4,_, ]+l“_,_J' 4. v
A Correct d._ simplified or un-simplified. | Al
X
dependent on the
’ ‘ o W Foatn a1y ] previous M mark
'L" ;Sﬁﬁcus(zmn [..EJ” iJ[l c| =5-,E _lJ 1 '[lJ } Some evidence of substituting | dM|
dx CTIR+3 A 4) | L 2/2)\4 dy
’ x= 4\‘5 into their —
dx
5 15
dy 5 15 ——3 or -
— = a3 or — Al cso
dr m{ 1633 o 1633

from a correct solution only

14]
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4.

E\l}z‘;ll::::‘rﬂ Scheme Marks
5. Note: You can mark parts (a) and (b) together, e
(a) x=4f+3, }'=4I+H+i

2
e, d_, 3, Both & ogor ol ang ¥y 202 | B
L d....... 2 d r.......d LI SR de I
S dy 4-5t _ 5. 5 Candidate’s dy divided by a candidate’s — MI
0, —= =]——j} —I——\ t dt 0.e.
______ e T SO IO, .00 S
{When ¢ =2, } &_27 27 or 0.84375 cao | Al
.................... . S
13]
Way 2: Cartesian Method T
E =1- —, simplified or un-simplifed. | B1
10 o ey ]
d: =3 .
' (x=3) d—J=iAI Lad —, A=0,u=0 | Ml
dx (x—3r
C9
(Whenr=2,x=11} L_2T 27 or 084375 cao | Al
e 32 N2 SR N
13]
Way3: CartesianMethod
D e MNP it Tr— :
& _ Gx+2)x 3) {:r +2x-3) Correct expression for——, simplified or un-simplified. | Bl
dx (x=3Y e
) PERP £= fx)x— E}T]f[.r} -
Co(x-3) dx (x—3)* M1
where f(x)=their "x* + ax+ b", g(x)=x-3
F9
| Whenr=2,x=11] vz 2L or 0.84375 cao | Al
e 32 A
13]
pox=3 | (x-3) oS - _
(b) 3 ) L 3 J T3 hllrr:!lnuilca!iu achieve M1
EL 3 J an equation in only x and y
...................... T
=x—3+%8
¥ X + o+ r_3
y= {'*‘3}'1“3“;3“"3” 0 or y(x—3)=(x—3)x—3)+8(x-3)+10
r—
Sce notes | dM1
or y= [x+5)x-3)+10 or J__:{.r+5]{.r—3] N 10
___________________ X e e
2 s Correct algebra leading to
X+ 2x—35 ;
= y=—=—"—"_ {a=2and b=-5) _x +2x-5 _ __= | Al
x—3 }——1_3 or a=2and b=-5 eso




33‘;]:3“ Scheme Marks
5.(b) Alternative Method 1 of Equating Coefficients
y= t_-H—LH_b ::»_}'{I—3}=x: +ax+h
x—3
Wx=3=(H+3 +2H+3) -5 = 167 +32r+ 10
Hraxab= (e va@eed b
(41437 +a(d1+3)+ b = 166 +32+10 Correct method of obtaining an |\ \,
____________________________________________________________________________________ equationinonly f.aandb |
t: 24+4a=32 —a=2 Fauates their socflicients in fand | gy
constant: 9+3a+b=10 =b=-5 a_=23ndb=_—5,;|' """
______ 13
5.(b) Alternative Method 2 of Eguating Coefficiengss |
x-3 x—3) 5 _
t= 3 = y=4 3 J"‘ 8+ Y Eliminates ¢ to achieve M1
ELTTJ an equation in only x and y
v=x—-3+8+ = y=x+5+ 10
-3 (x—3)
Wx=3=(x+50x-3)+10 = £ +ax+b=(x+5)(x-3)+ 10 dm1
"""""" . . _ " Comectalgebraleadingto |
_Xx +2x-5 or equating cocfficients to eI 5
= ¥= x—13 give a=2and b=-5 y=———" or a=2and b=-5 Al
’ x—3 cs0
131
(Question 5 Notes
5. (a) Bl | % _gand oy 3 o B Y 50022), e
dt dt 2 dt 2r de
Note j—: can be simplified or un-simplified.

. dv . ., . d: dy . . d
M1 Candidate’s == divided by a candidate’s Zor L multiplied by a candidate’s l
dr dr dr dx

Note | M1 can be also be obtained by substituting { = 2 into both their 3—} and their ;ﬂ and then
! I

dividing their values the correct way round.

!
Al | 2L or 0.84375 cao
32




(b)

ML _Eliminates ¢ to achieve an equation inonly xand y.

dependent on the first method mark being awarded.

Either: (ignoring sign slips or constant slips, noting that & can be 1)
h1

J to form a single fraction with a

e Combining all three parts of their x — 3 +§+ [ ]D3
i T

common denominator of £&(x —3). Accept three separate fractions with the same
denominator.

i

¢ Combining both parts of their x + 5 + | m3] , (where x + 5 is their 4[%3] + &),
. A

to form a single fraction with a common denominator of +4(x —3). Accept two separate
fractions with the same denominator.

= ! \
o  Multplies both sides of their y=x -3 + 8+ ( 10 J or their y=x+35 + [ 0 J by
x—3 — xr—3
tkix—3). Note that all terms in their equation must be multiplied by £&{x - 3).
Condone “invisible™ brackets for dM1.

Correct algebra with no incorrect working leading to y = T or a=2and b=-5

Some examples for the award of dMI in (b):
(x—3)(x—3)+8+ 10
- y= )
x—3 x-3
& y= (x=3Ix-3+10
x-3 x—3
AMO for y=x+5+ —0 = XN EIHI0 g dbe o+ S(x—3) 4.

x-3 x—3

dMD for y=x-3+8+

Should be ...+ 8(x - 3)+...

dM for y=x-3 +

. The “8" part has been omitted.

dMO for y=x+5+

= ¥(x—3)=xx-3)+5(x—-3)+ 10{x—3). Should be just 10.
r—

r=x 45+

X+ 2x-5
_},J.—=7

x—3 x-3

with no intermediate working is dM1A1L.
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5.

?\Iﬁi‘kﬁ? Scheme Marks
[ = .
3. r=4cos':+€ . y=12sinf
Main Scheme
(a) X = 4'rcos:cus Zl- sinrsinrz] cos| 1 + £ |5 costcos| Z | + sinrs.in'r’£ M1 oe
) L 6 L6 O 6) L6
- (x _ (:r . Adds their expanded
= ( : [ z 2 p
So. {x + y| 4&1.,05!::05!\ 6] sinfsin 6 ]] + 2sint¢ x (which is in texms of #) to 2sin dM1
= 4[[£]cosf —fl}sinf] + 2szint
2 \ 2
=2+f3cost * Correct proof | Al *
I3]




(a) Alternative Method 1
( \ £ ; 3 (r
x =4 cosfcos z — sinfsin| £] cos J+1]—>cos€cos i + sinfsin| M1 oe
\ 6 L6 6. k
i
= 4”£ cosi —| l]s.in.f = 2-ﬁcosf — 2sini
\2) )
So, x=2 ﬁcq}s{ -y Forms an equation in x, yand 1. | dM1
X4+ y= 2«5::05: * Correct proof | Al *
131
Main Scheme
(b) x+y Applies f:os‘: + 5Tn_‘ f =1 to achieve an M1
equation containing enly x’s and y's.
- [L + }) i =1
= (x+ _].-] + 3_!": 12 (x+ ) + 3p7'=12 | Al
la=3,b=12} 121
(b) Alternative Method 1
{x+ y)'=12cos’t =12(1-sin’f) =12 - 12sin” ¢
So, (x + ¥)? =12 = 3y Applies f:os': - 5?n_' t =1 to achieve an M1
equation contamning enly x’s and y’s.
= (x+y)7 + =12 (x+ ) + 37 =12 | Al
12]
(b) Alternative Method 2
(x+ y)Y' =12cos’¢
As 12cos’t + 12sin*1 =12
then (x+ y) + 33'=12 MI, Al
12]
5
(Question 5 Notes
() AT E z NER I
5. (a) M1 | cos| i+ —J —» cosfcos| — | Esinfsin| — or cos|f+—|— |— |cosix —Jblnf
L6 L6 L6 L6 2 2
Note | If a candidate states cos(A + B) = cos Acos B + sin Asin B . but there is an error in its application
then give M1.
Awarding the dM1 mark which is dependent on the first method mark
Main dM1 | Adds their expanded x (which 1s in terms of 1) to 2sinf
Note | Writing x + y = ... is not needed in the Main Scheme method.
Alt 1 dM1 | Forms an equation in x, y and 1.




(
Al* | Evidence of cos| E] and sin[%} evaluated and the proof is correct with no errors.

L6

Note | {x+ y}= sh:os(! + %J + 2sinr, by itself is MOMOAD.
\
(b) M1 | Applies cos’r +sin” 7 =1 to achieve an equation containing only x's and y's.

Al | leading (x + y)* + 3¥* =12

SC | Award Special Case B1B0 for a candidate who writes down either
o r+ J-‘}: + 3_-,'3 =12 from no working

o g=3 h=12, but does not provide a correct proof.

Note | Alternative method 2 1s fine for M1 Al
Note | Writing (x + ¥)*=12cos’ ¢ followed by 12cos’ + a(4sin’f)=bh = a=3,b=12 isSC: BIBD

Note | Writing (x + )" =12cos’ ¢ followed by 12cos’ 1 + a(4sin’ 1) =
o states a=3.h=12
o and refers to either cos’r + sin7 =1 or 12¢cos’r + 12sin’71 =12

* and there is no incorrect working
would get MIAL

Question
Number Scheme Marks
7. x=3tand, y=4cos’d or y=24+2cos20, 0 5;6'«:%.
dx 2 dy . dy .
{a) — = 3sec #, di:—EcasEi'sm& or $=—45m26'

their . divided by their =X | M1
e e

E—M l ——ws *Psing = —%smﬂ?cus 9}

de  3sec’d | correct ¥ | Al oc
dx
r dy 2 J Some evidence of
At P3,2), g:z, Ez —Ecos'[ ]sm _] ‘|= } substitutingﬂ:iinlo their dy | Ml
4 dx
So, m(N) =~ applies m(N) =——— | M|
0, m =3 ) |
. : "3
Either N: y-2= 3 (x-3)
[ryr see notes | M1
or 2= = ](3] +
12




5 2
{ALQ, v=0, s0, — 2= %(x —3)} giving x =§ X = 3 or 15 orawrt 1.67 [ Al cso
16]
(b) l-[}.-fdx = I}r-‘ & 40 } = '[j }(4(:053 ) 3sec’ & {d@} see notes | pp)
1 a6 | ML~
So, w I}rzdx = ;r-[[d-cos:.‘?):?»s’ec:q? {di?} see notes | Al
I_l'zd:c =I4Rc0536‘d6 I-:l&cus!t?{d:‘?} Al
[ 1+ cos24 - 2
=148} — dg {= |(24+ 24cos20)d@ Applies cos28 = 2cos" § —1 | M1
\
Dependent on the first method p,
1 1 mark. For taf + fsin2f | dMI]
= {48}[?6‘ + Esian?J {= 240 +12sin260} 1 !
- cos @ — | —9+—sin2.‘?] Al
\2 4 .
E j i i - P Dependent on
IU-—"d-r = 48[—9 - —sinzﬁI = {48:[[—+ —J— (0+ 0)] {=6r+12} the third method | dM1 —
0 l 2 B " 8§ 4 mark.
iSo I =:‘rIT_]'3dt = 67+ 127 }
1 N %4 , 1 2 .
Vo .=—a(2y|3-=| = — V.. ==m(2) (3-their (a)) | M1
e =y (3-3]{- 122} S5 )
3 ) 92 ;
{VDI(S] =6r +127 - Iﬁ_:r l = Vol(§) = 2:: + b —r+hr | Al
9 | 9 9
92 1 191
= — =68
{#’ 9’ g Jf
15
(Question 7 Notes
. ody . dx .y . . dé
7. (a) 1" M1 Applies their — divided by their — or applies — multiplied by their —
PP a0 ¥ a0 pp a0 p ¥ i

sC Award Special Case 1" M1 if both ;i—; and % are both correct.
1" A1 | Correct L2 ie. M or —Ecosl fsingd or — isin 2@cos’ @ or any equivalent form.
dx Jsec” @ 3 3

2" M1 | Seme evidence of substituting & = % or 8 =45 into their i—}
X

Note For 3™ M1 and 4" M1, m(T) must be found by using d'i—.'
x

3™ M1 applies m(N) = . Numerical value for m(N) 1s required here.

m(T)
4" M1 s  Applies y—-2= [their my )(x —3), where m(N) is a numerical value,
= or finds c by solving 2 = (their m, )3 + ¢, where m{N) is a numerical value,
1 1
- . am,=——
their m(T) ’ their m(T)
Note This mark can be implied by subsequent working.

and m, = or m, = —their m(T).




2™ Al x =§ or | % or awrt 1.67 from a correct solution only.
sl - 2 2 d-x' - 5 d.'c 1 s .
(b) 1" M1 Applying | y"dy as y 9 with their T [gnore 7 or E;r outside integral.
Note You can ignore the omission of an integral sign and/or d@ for the 1" M1.
Note | Allow 1" M1 for J(cos: dY = "their 3sec’ 8" d@ or Id-l[c053 #) x "their 3sec’ # " d@
1" Al Correct expression {Jrjyzdr } = .fr-[(ilcos" 8) 3sec’d {dﬂ} (Allow the omission of d&)
Note IMPORTANT: The r can be recovered later, but as a correct statement only.
2" A1 [Iy’dx } :I4E cos’@{d@} . (Ignore df). Note: 48 can be written as 24(2) for example.
2" M1 | Applies cos28 = 2cos” @ — | to their integral. (Seen or implied.)
3" dM1* | which is dependent on the 1™ M1 mark.
Integrating cos” @ to give +af + fsin2d , @ # 0, f = 0, un-simplified or simplified.
3" A1 | which is dependent on the 3™ M1 mark and the 1" M1 mark.
) 1 1
Integrating cos™ @ to give Eﬁ? + Zsin 28, un-simplified or simplified.
This can be implied by kcos’ @ giving %6‘ + %sin 28, un-simplified or simplified.
4" dM1 | which is dependent on the 3" M1 mark and the 1" M1 mark.
Some evidence of applying limits of % and 0 (0 can be implied) to an integrated function in &
. 1 2 .
5"M1 | Applies 1, = E:r(?,}' (3~ their part (a) answer) .
3 =
Note Also allow the 5" M1 for V= )‘l'-[ 5[%){ - %] {dx} , which includes the correct limits.
their =
3
92 : 2 :
4™ Al 5 76T or 1007 4+ 67
Note A decimal answer of 91.33168464... (without a correct exact answer) is A(.
Note The i in the volume formula is only needed for the 1™ A1 mark and the final accuracy mark.
7. Working with a Cartesian Equation
A cartesian equation for Cis y = ,36
xr+9
dy 2 -2 dy +Ax
st — = tAx|tax t f or —=———
(a) "ML | g, ( ) dx (xax’+ g)
dy 2 2 dy - T2x . s
" —=-—36(x"+9) (2x) or —=——"— un-simplified or simplified.
Al | - (2x) PR, p p
2" dM1 | Dependent on the 1" M1 mark if a candidate uses this method
dy
For substituting x = 3 into their di
X
dv =72(3 2
icat P32, Lo -120 | 2
de (37 +9) 3
From this point onwards the ornginal scheme can be applied.
N 2
(b) 1" M1 | For 4 {dx} (. not required for this mark)
tax £ 8
36 Y : .
Al For = . {d_\'} ( 7 required for this mark)

x+9
To integrate, a substitution of x = 3tan# 1s required which will lead to I43c0529d9 and so

from this point onwards the original scheme can be applied.




(a)

Another cartesian equation for Cis x° = 3 _ 9

3
1M1 | tax== ﬁd—.' or tax =+ ﬁ
¥ dx d_] ¥
1" Al 21=—3?£ or Erﬂz_ﬁ
¥ odx dy i

2" dM1 | Dependent on the 1* M1 mark if a candidate uses this method

For substituting x = 3 to ﬁrLdﬂ

dx
ic.at PG,2), 20)=- 2P & _
4 dx dx

From this point onwards the original scheme can be applied.
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7.

Question Scheme Marks
Number
4. x=2sint, y=1-cosr {:25in3:},_ —Eg_r-:gz
2 2
dr 4 dy At least one of E mﬁ correct. | Bl
(a) d—\ = 2cost, d—J =2sin2¢ or d—J = 4sinf cost d df v ds
! ! ! Both — and & are correct. Bl
dr dr
go, W _2sindt |_ dcostsing _, L Applics their ¥ divided by their &
dy  2cost 2cost dr dr i
d MI1;
25in'r2ﬂ. and substitutes 1 = z into theirl.
T dy L 3] dx
Atf=—, —=—>—=+ = d
2ccs(£) Correct value for —J'ufl Al cao cso
\6_ dx
1 [4
(b) v=1l-cos2t=1—-(1-2sin"1) M1
=2sin’t
xY X ( (xY X conl
So, y=2|=| or y=— ory=2-2(1-|= y == orequvalent. | Ay egoisw
2 2 L2 2
Either k=2 or -2<x<2 Bl
13]
(c) Range: 0<f(x)<£2 or 0 y<£20r 0512 See notes | Bl Bl

12]
9




Notes for QQuestion 4

(a)

Bl: At least one of % cr? correct. Note: that this mark can be implied from their working.
i

Bl: Both % and % are correct. Note: that this mark can be implied from their working.

ﬂdi'\r'ided by their dx and attempts to substitute 1 = 7 into their expression for d—}
dr dr 6 dx
This mark may be implied by their final answer.

dy  sin2r
dx 2cost
Al: For an answer of | by correct solution only.

M1: Applies their

le. followed by an answer of % would be M1 (implied).

Note: Don’t just look at the answer! A number of candidates are findin, :—" =1 from incorrect methods.
X

: Loody ody . . dy  dy  dx
Note: Applying — divided by their — is M0, even if they state — = — + —.
PPyIng dr 4 dr x4 de dr dr

dr dy dy —2sin2e
Special Case: Award SC: BOBOMIAL for — = —2cosr, — =—2sin2r leading to — = ——rt
di dr dy —2cost
which after substitution of ¢ = %& yields j}; =1

Note: It 1s possible for you to mark part{a), part (b) and part (c) together. Ignore labelling!

Notes for Question 4 Continued

4.(b)

(c)

M1: Uses the correct double angle formula cos2r =1 - 2sin*t or cos2f=2cos’r -1 or
cos2i =cos’{ —sin’{ in an attempt to get v in terms of sin’¢ or get y in terms of cos’

or get v in terms of sin®7 and cos®r. Writing down y = 2sin” 1 is fine for M1.

Al: Achieves y = % or un-simplified equivalents in the form y = f(x). For example:

2x° xY xY 4-x' X
f=— or y=21= or y=2-2|1-]= or y=1- +—
y 4 y [2] y [ [2)] ¥ -+ 4

and you can ignore subsequent working if a candidate states a correct version of the Cartesian equation.
IMPORTANT: Please check working as this result can be fluked from an incorrect method.
Award A0 if there isa +c¢ added to their answer.

B1: Either & = 2 or a candidate writes down —2 < x < 2. Note: -2 < k < 2 unless k stated as 2 is B0.

Note: The values of 0 and/or 2 need to be evaluated in this part
B1: Achieves an inclusive upper or lower limit, using acceptable notation. Eg: fix) = 0 or fi{x) <2

Bl: 0<f{x)<2 or 0 y=<2 or 012
Special Case: SC: B1B0 foreither 0<f(x)<2 or 0<f <2 or O0<y<2 or(0,2)
Special Case: SC: BI1B0 for 0 < x < 2.




IMPORTANT: Note that: Therefore candidates can use either v or £ 1n place of f(x)

Examples: 0= x=2 15s5C: B1B0O 0= x<2 15 BOBO
x =0 is BOBO x =2 is BOBO
f(x) =0 i1s BOBO f(x) <2 is BOBO
x>0 1is BOBO x =2 is BOBO
0= fix) = 2 is BOBO 0=<f(x)<2 is BIBO
0D<fix)<2 is BIBO. f(x) =0 is BIBO
f(x)= 2 is BIBO fix) =0 and f(x)< 2 is BIBl. Must state AND {or} m
2 = f(x)< 2 i1s BOBO fix) =0 or fix)< 2 1s BIBO.
[fix)l< 2 is BIBO |f(x)| = 2 is BOBO
I <f(x)< 2 isBIBO I =f(x)<2 is BOBO
0D<fix)< 4 is BIBO 0=f(x)<4 is BOBO
0= Range < 2 is BIBO Range is in between 0 and 2 is BI1BO
0 < Range < 2 is BOBO. Range =0 is B1BO
Range < 2 is BIBO Range = 0 and Range = 2 is BIBOQ.
[0.2] is BIBI (0,2) is SC BIBO
Aliter | & _ 5 ocr, ¥ o osinn, So B, BI.
4. (a) | dr dr
Way 2 T dx (:rJ dy fzzr]
: Atr=", —=2cos| = =ﬁ¢ — = 2sin] — =-.ﬁ
6 dr L6 dr Le
dy
Hence < =1 So implied M1, Al
X
Notes for Question 4 Continued
Aliter I v Correct differentiation of their Cartesian equation. | Blft
4.@a) |y=gx =T =x dy
Way 3 2 dx Finds I = x, using the correct Cartesian equation only. | Bl
X
Finds the value of “x " when = z
x dy NE: 6
At r=—, —=12sin| — M1
6 dx L6 . . . dy
and substitutes this into their E
dy
=1 Correct value for —_ol 1| Al
Aliter st 1 Yl
4. (b) v=1l-cos2r=1-(2cos 1 -1) M1
Way 2 a 4 —_— ] s —
iy y:2—2ms‘::>cos‘r:—2 SN I—s1n‘r:—2 2
2 2
Y 2-y ; —
1- 3 == (Must be in the form y =f(x) ).
y=2-2/1- fi] Al
\ 2
Aliter o X
4. (b) x=2sint = r=sin [ }
Way 3 Rearranges to make 7 the subject MI
and substitutes the result into y.
So, y=1- JL:(:S[Zsin'L [;D 1 .
. - }-‘:l—cos'zsin"f'—n Al oe
\ \ 2




Aliter
4. (b)
Way 5

E:zsin;:x :;,}-:l_\'z_{.f ﬁ:J( :?-‘_'lr':—.l‘:+r_' M1
dr 2 dx 2

LW s = —E g £), - :
Eg: when eg: 1=0 (nb: -3 <1< 3), Full method of finding y:%r‘ Al
x=0,y=1-1=0= c=0 :’J":E-"_ using a valueof 1 -2 < ¢ <2

Note: %: 2sinf=x = y= %r“ , with no attempt to find ¢ is M1AD.
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8.

Question
Number Scheme Marks
5. Working parametrically:
.1:=I—l:, v=2 -1 or y=e™ -1
3 ] ]
(a) jx=0 ::s} 0=1- %! =t=2 Applies x =0 to obtain a value for . | M1
When =2, y=2"-1=3 Correct value fory. | Al
_ ) ‘ 121
) fy=0 :>} 0=2 —1=1=0 Applies y =0 to obtain a_\ralue for 1. M1
(Must be seen in part (b)).
When ¢ =0, .1:=l—%[0]= x=1 Al
12]
ds 1 dvy dy s
(© | ==_- andeither —=21In2 or = =c"™ In2 Bl
dt 2 dr dr
dy 2'In2 )
ax | Attempts their d—} divided by their ﬂ M1
-5 dr dr
1 . -1
Atd, 1="2", so m(T)=-8In2 = m(N) = Applies 7 ="2" and m(N) = ——— | M1
{ al RIn2 m(T)
y-3= ™ (x-=0) or y=3+ x or equivalent. See notes. | M1 Al oe
n2
151
- . | Complete substitution
(d) Area(R) = j[?‘ N 1}‘[_ E]dr for both y anddx M1
x==]1>¢=4 and x=1 > 1=0 Bl
o
Either 2' —» —
In2
N or{Z"—l}aL—r M1*
={__}'__,] +a(ln2)
211 In2
Un or (2 -1)>+a(n2)2) -1
(2 -1)— 2 lal
In2
{ I [ 7 T l ! ([ I } ‘16 JJ Depends on the previous method mark.
—=|=—=-t =-—|—=-|—=- Substitutes their changed limits in ¢t and | dM1#*
2[ln2 |, f 2\ln2) LIn2 subiracts either way round.
= 5 2 15 2 or equivalent. | Al
2In2 2In2
16]

15




(b)

(c)

(d)

M1: Applies x = 0 and obtains a value of 7.
Al: For y=2"-1=3or y=4-1=3
Alternative Solution 1:

M1: For substituting + = 2 into either x or y.

Al: x:l—%(z):l] and y=2"-1=3

Alternative Solution 2:
M1: Applies v =3 and obtains a value of 1.

Al: For x=1- %[2}:{] or x=1-1=0.

Alternative Solution 3:

M1: Applies y =3 or x =0 and obtains a value of 1.

Al: Showsthat 1 =2 for both y=3 and x=10.

M1: Applies y =0 and obtains a value of 1.  Working must be seen in part (b).
Al: For finding x = 1.

Note: Award M1AI for x=1.

B1: Both ox and 4 correct.  This mark can be implied by later working.

di dt
dy dx dy 1 y
M1: Their 4 divided by their — or their —}‘x—. Note: their d must be a function of .
dr dr L fdx dr
their T

-1
m(T)’
M1: y — 3 =(their normal gradient)x or y = (their normal gradient)x + 3 or equivalent.
Note: Allow M1 for y — 3 = (their changed tangent gradient) x
Note: Award MO for y — 3 = (their tangent gradient)x.
1 1 1

= x—=0) or y=3+ x or y-3= x—=0) or (8n2)y -24In2 =x
Ean{ ) ¥ 8ln2 y ln?jﬁ{ ) ( }J{

P Y i1
(x-0) 82
Working in decimals is ok for the three method marks. Bl, Al require exact values.

M1: Uses their value of 1 found in part (a) and applies m(N) =

Al: y-3

You can apply isw here.

M1: Complete substitution for both » anddx. So candidate should wrte down j{?f - I}[ their ‘;x—f]

B1: Changes limits from x =1 x=-1 —2r=4 and x=1 — r=0. Note r =4and r =0 seen is Bl.

M1*: Integrates 2 correctly to give ™)

(2%

. or integrates (2' - 1] to give either Ta(nd)
ta

-t or a(ln2)2)-r.

r

2
Al: Correct integration of {Zr - I} with respect to ¢ to give o L.

dM1*: Depends upon the previous method mark.
Substitutes their limits in 1 and subtracts either way round.

2—2 or £—2 or 15-4In2 or E—E or %Iogze—lorequivalcm.

Al: Exact answer of
I 4 2ln2 In2




Question

Scheme Marks
Number
5. Alternative: Converting to a Cartesian equation:
(=2-2x = y=2""-1
@) {x=0 :‘} y=27 ] Applies x = 0 in their Carlfesian M1
equation...
y=3 .. to arrive at a correct answer of 3. | Al
_ ) ) 12]
(b) {y=0=10= 212 _ |y 0= Ty = Applies v =0 to obtain a .value for x. M1
(Must be seen in part (b)).
x=1 x=1 Al
1 2]
dy +A2°7, A= | Ml
= = -2(2**In2 -
(©) dx { ) " —2(2""‘}In2 or equivalent | Al
{Record MIAI as BIMI on ePEN)
1 . : -1
Atd, x=0, so m(T)=-8In2 = m(N) = Applhies x =0 and m(N)=—— | M1
™) 0 8ln2 m(T)
1 ;
y=3= (x=0) or y=3+ x or equivalent. As in the original scheme. | M1 Al oe
&ln2 8In2
151
22 Form the integral of their Cartesian
Area(R) = | (27 = 1)dx g
(d) rea(R) j[ } ! equation of C. M
. For 2" — 1 with limits of x =1 and
=j (277 —1)dx P Bl
- x=1. le I 2
. (2
Either 2*% —» 2
-2In2
. 2!—!1.'
( 922 ) or {2""'—I)—>——x M1*
=| _ J +a(In2)
—2In2 12 12
\~2In or (2% —1) > +a(ln2)(2 ) - »
13 Y
e I -x | Al
[ ) -2In2
2 . I B ([ 1 ~ I\ _(_16 . IW Depends on the previous method mark.
—_2ln? . - (L-2in2 J | —2In2 J’J Substitutes lumits of -1 and their x; and | dM1*
subtracts either way round.
= 5 2 I 2 orequivalent. | Al
2In2 2In2
16]
15
(d)

Area(R) = I[E" - Ij{dr} ,where u =2-2x M0: Unless a candidate writes j{f':" - lj{ch‘}

[ e Then apply the “working parametrically” mark scheme.
=], (2 - 1)(=3){du} le. This is now M1 BI ...




5. (d) ctd

Applving the 2™ M1* mark

M1*: Integrates 2’ correctly to give %

or integrates [2' - 1] to give either #]}2} —t or Za(ln2y2)-:.
+a(ln
fin2

correctly to give
In2

-

MI1*: Integrates &'

iln2
N rin2 a a = rink
or integrates [e¢ "~ — 1) to give either ——— — 1 or za(ln2)(e -
grates ( ) tog roroe (ln2)(e™)
MI1*: Integrates 2° °° correctly to give __
—2In2
or integrates (2™ — 1] to give either ;—x or ta(ln2)27) -
erates ( ) tog oD (In2)(2")
A+ Bx
M1*: Integrates 2" correctly to give
Bln2
5 A+Bx N
or integrates {2777 = 1) to give either ——— —x or +a(ln2)2"""
erates ( ) tog o (In2)(2*"")
Examples
Award MI* for (2° - 1) 5 In2(2') -1
2.‘
Award MI* for (2'-1) > —
In2
2f
Award M1#¥ for —_—
In2

Award MO* for (2 —1) = 2(2') — 1
Award MO* for (2' —1) = 2" — 1.
Award MO* for (27 —1) 2% —x
r+l
-1
(t+1)
Award M0* for (2 —1) > In2(2")

Award M0* for (2 ~1) -

Award MO* for (2 =1) > In#(2') —

=l
Note: I(z‘ —1],[—1Jd: =Il—2f"d: = 2 s fine for MI%AI
2 2 2 In2

I.

X.

—-X.




9.

Question

Scheme Marks
Number
5.(d) Alternative method: For substitution u = 2'
1 Complete substitution
=(2 = __
Area(R) I(‘ 1)[ 2}dr for both y anddx M1
where u=2" = E =2'In2 = E=uln2
dr dr
==l =2t=4—=u=16 and x=1 - 1=0 = u=1 Both correct limiis i  or both Bl
correct limits in u.
So area(R) = - 1 fu-l dur If not awarded above, you can award
2 )uln2 MI for this integral
1 1 1
= —-=1—- du
21 In2 wuln2
Either 2' — ——
In2
u Inu
or (2 -1} ———— *
_]_l},l’!_:_ln_u] [ } +a(ln2) In2 M
2]\ In2 In2
l \n e, or (2'—I)—»ia[ln2)(1r]—m—“
In2
(2 -1) >  _bxg
3 In2  In2
{ 1 |: u Inn]' } l[ll’ I ] (16 Inlﬁ]) Depends on tlri; pdre\'io:s
—= |- === method mark. -
2lIn2 2], 2\ln2) lin2  In2 Substitutes their changed limits in 1 dMI
and subtracts either way round.
15 Inl6 ; 15 15 Inlé ] 15
© 2In2  2In2 2In2 2h2  2In2 2In2 Al
or equivalent.
[6]
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CQluestion
Number Scheme Marks
dx
6. (a) — =23 cos2t B1
dr
dy )
& _ _§costsint M1 Al
dy —8costsint M1
dx Z\Eccs.'lf
_ 45 2t
Exﬁcus 2t
dy 2 2
S S Btan2 k=-= Al (5)
dx 3 3




10.

(b) When I:% x:%, v=1 can be implied | Bl
2 2T
m=-—+f3tan =2 M1
3 [ 3 J ) [
3
—1=2| x-= M1
! ( 2]
y=2x-2 Al 4)
(c) x= 3$in2t=£x25infcosr M1
_r::lisinzfcos:f:12{]—4:0531‘}4:053!
1 _ yiy .
x —IE[I—Z]E or equivalent M1 Al (3)
[12]
Alternative to (c)
y=2cos2r+2 MI1
sin’ 2f +cos” 2r =1
R L) MIAL  (3)
4
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g:tz:;:: Scheme Marks
)
5. x:4sin[:+—J1 y=3cos2t, 0, r<2m
6
[ ox) dy
(a) %-4(:05U+%J %:—Minlr Bl Bl
dy —bsin 2t
So, ==— =
\
& 4cos[r+£J Bl oe
_\ 6]
131
(b) ld =0 = —6sin2r=0 MI oe
ldr f )
@1=0 asin[ T =2 3cos0=3 2.3
@i=0, x= mn( )— ., y=3cosl0= —=(2,3) M1
(@ :— . r—hm( ] —, _1'23005![:—3—}(2\,1{-.—}}
T
@e=rm _r—da.m[?] ==2, v=3cos2r=3 = (-2,3)
"ff_":!—— x= (STE] 4(—\]{_} , y=3cosIr=-3 — [—2@.—3] AlALA]
I5]
8




dx dy
(a) B1: Either one of 7 = 4(:05[! + %J or Ey =—6sin2t . They do not have to be simplified.
dx dy -
Bl: Both I and & correct. They do not have to be simplified.
Any or both of the first two marks can be implied.
Don’t worry too much about their notation for the first two Bl marks.
Bl: Their & divided by their dx or their ix; . Note: This 1s a follow through mark.
dr de . [ dx ]
their| —
dt
Alternative differentiation in part {a)
x= lﬁsinr + 2cosi = E= Zxﬁccs! — 2sinf
dt
2 dy R
y=3(2c0s’t = 1) = — =3(-4cosrsini)
dr
] .7 dy . .
or y=3cos [ =3sin" 1 = — =—b6cosisinf —6sin/cosf
d
s dy .
or y=3(1-2sin’7) = ; =3(-4costsint)
5.(b)

d §
M1: Candidate sets their numerator from part (a) or their d—‘: equal to 0.

. . . dx .
Note that their numerator must be a trig function. Ignore T equal to 0 at this stage.
I

M1: Candidate substitutes a found value of 1, to attempt to find either one of x or ).
The first two method marks can be implied by ONE correct set of coordinates for (x, v)or (v, x) interchanged.

A correct point coming from NO WORKING can be awarded MIMI.

Al: Atleast TWO sets of coordinates.

Al: Atleast THREE sets of coordinates.

Al: ONLY FOUR correct sets of coordinates. If there are more than 4 sets of coordinates then award AD.
Note: Candidate can use the diagram’s symmetry to write down some of their coordinates.

Note: When x=4sin [E] =2, y=3cos 0 =3 1s acceptable for a pair of coordinates.

Also it 1s fine for candidates to display their coordinates on a table of values.
Note: The coordinates must be exact for the accuracy marks. le (3.46...,-3) or (-3.46...,-3) is AD.

Note: ‘j—“; =0 = sinf =0 ONLY is fine for the first M1, and potentially the following M1A1AOQAQ.

d
Note: j =0 = cost =0 ONLY is fine for the first M1 and potentially the following MIATAOAQ,

Note: ‘j—d‘: =0 = sinf =0& cost =0 has the potential to achieve all five marks.

Note: It is possible for a candidate to zain full marks in part (b) if they make sign errors in part (a).

(b} An alternative method for finding the coordinates of the two maximum poinis.

Some candidates may use v = Jcos 2t to write down that the y-coordinate of a maximum point is 3.

They will then deduce that r =0 or & and proceed to find the y-coordinate of their maximum point. These
candidates will receive no credit until they attempt to find one of the x-coordinates for the maximum point.

M1M1: Candidate states y =3 and attempts to substitute ¢ =0 or & into x = 4sin[r + %]

MIMI can be implied by candidate stating either (2, 3) or (2, =3).
Note: these marks can only be awarded together for a candidate using this method.
Al: Forboth (2, 3) or (-2, 3).

ADAD: Candidate cannot achieve the final two marks by using this method. They can, however, achieve these
marks by subsequently solving their numerator equal to 0.
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11.
Question )
Number Scheme Marks
) V3
7. (a) tan?=+3 or sinf = - M1
T
f;':E awrt 1.05 Al (2)
(b) E =sec’ @, =cos
da
dy cos# 3
Ezaec:rf? (:cos ﬁ] MI Al
T 1 . ;
At P, M = Ccos (E] = g Can be mplied | Al
Using mm' =-1, m' =-8 |: Ml
For normal y=1i3= —E[x—\'3] M1
AtQ, y=0 =43 =-8(x-3)
leading to x=443 (k=1) 1.0625 | Al (6)
(c) j‘y:dx:—(vzﬂdﬂzj‘sinzﬂsec:ﬁdﬂ M1 Al
Tode
= [tan*0d0 Al
= [(sec’ 0-1)do Ml
=tanf-6 (+C) Al
V=z[ v dc=[tan6-0]; = x[(V3-%)-(0-0)] | M1
=3r-Lix° (p=Lg=-1) Al (7T)

[15]
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12.

Question
Number Scheme Marks
6.
dr 1 dy
—_—=—, = Ef
@ d T
dy 3
— =2
d M1 A1
Using mm'=-1, at t =3
r:-‘}'z—L M1 A1
18
1
3 —T=—E(x—ln3) M1 A1 (6)
(b) | x=Int = t=¢" B1
y=e"=2 M1 A1 (3)
© |V =r[(e*~2) dx M1
I(e:-‘—z):dx =j(e"-*—4e1"+4)dr M1
1 ix
_E ae +dx M1 A1
- 2
E-I.‘r 4e21.' fnd )
f{T— - +411 =7[(64-32+4In4)-(4-8+4In2)] M1
= Inl
=.?r(36+4|n2] Al
(6)
............................................................................................................................... L1351
Alternative to (¢) using parameters
2 2 dx
I"=;T-[ =2 —dr M
(-2 &
I[(r’ -2)’ xl]d! =Hr‘ — 4 +de; M1
i t
4
:%—23‘:+41nr‘ M1 A1
The limits are =2 and t =4
4 4
;-{’I—zf +41n:} =7[(64-32+4In4)—(4-8+4In2)] M1
:3(36+4|n2} Al

(6)
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13.

3
=0 = x==
? 8

%ﬂﬁ'ggrn Scheme Marks
4. (a) %=Esinrcusr. Q=Esec:! Rl Bl
dy sec” 1 .
- = = ralent | M1 Al 4
dx sin!cust[ sinrcus"!J o equivaten *)
T 3 .
b Atf=—, x=—, y=243 Bl
(b) 3’ X=g0 Y=
sec? =
dy E) 16
L3 - M1 Al
dv . & & 43
51N —Cos —
3 3
. 16 3
=243=—|x-2 M1
e w3[ 4J
MI Al (6)

[10]
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14.
Question Scheme Marks
Number
Q7 (a) y=0= t(9-1)=t(3-1)(3+1)=0
t=0,3,-3 Any one correct value | B1
Atr=0, x= 5{(}]: —4=-4 Method for finding one value of x | M1
Atr=3, x=5(3) -4=41
(AL t=-3, x=5(-3)" -4 :41]
Atd, x=-4;atB, x=41 Both | A1 (3)
(b) % =10t Seen or implied | B1
c d i
J}m:J _vEd;:jr(g—; L0 dr M1 A1
= [(90r* —10¢*) e
90F 106 : .
=—- +C =30t -2t (+C Al
T (0 (+C))
3 5 3
N0 1001 _30x30-2x3 (=329) M1
3 5 1,
A=2[ydr=648 (units’) A1 (6)
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