Mark Scheme

Q1.
Question Scheme
Number o
a e 25
log, 3 3 or log,a+log, b=log, 25 or log4z= 3 or log4%=3 i
a
(If this is preceded by wrong algebra (e.g. b =25 —a) M1 can still be given if their b 1s used
log:64=3 or 4 =64 (may be implied by the use of 64)
or see loga = 1(log25+3) become a = 430o254) B1
or see logh = L(log25-3) become b= 430852 (these latter two statements will be
implied by correct answers)
Correct algebraic elimination of a variable fo obtain expression in a or b without logs dM1
a=40 or b=3 Al
Substitutes to give second variable or solves again from start aM1
a=40 and b =% and no other answers.
Al
[6]
6 marks

Notes

M1: Uses addition or subtraction law correctly for logs (N.B. log, a+log, b=25 is M0)
B1: See number 64 used (independent of M mark) or

or see loga = $(log25+3) become a = 4300s23+9)

or see logh = L(log25-3) become b= 4300e25-3)

dM1: Dependent on first M mark. Eliminates a or b (with appropriate algebra) and eliminates
logs

Al: Either a or b correct

dM1: Dependent on first M mark . Attempts to find second variable

Al: Both a and b correct — allow b = 0.625

If a = -40 and b = -5/8 are also given as answers lose the last A mark.
NB Log a + log b= 2.3219._will not yield exact answers

If they round their answers to 40 and 0.625 after decimal work. do not give final A mark.
NB: Some will change the base of the log and use loga — log b = 3log4




Q2.

e Scheme Marks
() U, ==2, uy=—7 and u, =—12 s, £ @
(b) =—5and arithmetic i

Usesa+(n—-1)dwitha=3 and n=100, to give —492 ML B8 3]
c
© Sm=%(2(1+(n—l)d) or %(a+i) ) M1
dM1
e =¥(6+99x—5) or g(3+—492)
=—24450 Al
[31
8 marks
Notes
(@)

M1: Attempt to use formula correctly at least twice. ("Subtract 5") Follow through on an incorrect %> Of U;
Al: three correct answers

(b)

Bl: Assumes AP and uses or states that @ =—5. Hence B0 if you see for example d =—5, followed by 3x (—5)99
You may assume an AP if you see any AP formula.
M1: Correct formula used and processed correctly. Look for 3+99x"d"or—2+98x"d"'  with their d.
The (7 -1) must be multiplied by 4.
So. students that write S, =a+(n—1)d =3+(100—1)—5 =97 score B1 M0 A0 for incorrect processing
Al: 492 (cao)

(©)
M1: States or uses a correct sum formula for an AP with n = 100 with any values for a, d and /
dM1: Uses and processes a correct sum formula for an AP with a =3 or —2,d =+5 and fi on their /

Note that students who write S, = %(Za +(n-1d)= g(G +(100-1)—5) = 5000 score M1 dMO A0

Al: Obtains —24 450




Qs.

Question Scheme
Number Marks
R 6 6 . 6 v— X 2
(2—1) =26+[ st,[—fJ+( Jz‘.[—“J + M1
2 1 2)\2)7 2
=64.-96x, +60x” + .. Bl Al Al
) 4]
Special case =64,—192[§J,+240[§J +.. This is correct but unsimplified MIB1A1A0
4 marks
Altemnative ) .6 6 6 2
method [2“](1—5 =21 1+ [—5 g e M1
T4 10 4) (2) 4
=64,-96x,+60x" + .. Bl.Al Al

Notes

M1: The method mark is awarded for an attempt at Binomial to get the second and/or third term — need
correct binomial coefficient combined with correct power of x. Ignore bracket errors or errors (or omissions)

6 6
in powers of 2 or sign or bracket errors. Accept any notation for 6Cl and 602 .eg [1 J and [ ?J

(unsimplified) or 6 and 15 from Pascal’s triangle This mark may be given if no working is shown, but either
or both of the terms including x is correct.

B1: must be simplified to 64 (writing just 2% is B0 ). This must be the only constant term (do not isw here)
Al: is cao and is for -96 x. The x is required for this mark. Allow +(-96x)

Al:iscaoandis for 60x> (can follow omission of negative sign in working)
Any extra terms in higher powers of x should be ignored

Isw if this is followed by =16.—24x.+1 SxP 4.

Allow terms separated by commas and given as list

Alternative Method

M1: Does not require power of 2 to be accurate

6\( 6)(-xY
B1: If answer is left as 54{14-[1}(—%}-»[?}[—':] +J Allow M1 B1 A0 A0




Question

Scheme Marks
Number
(@) | R=v4+16 = 420 or 245 B1
tane = = M1
2
Al
= a=1.11 (awrt
(b) | Maximum 1s 12+2R or minimum 1s 12— 2R M1
maximum = 20.9 (hours) (20h 57m) and minimum = 3.06 (hours) (3 hours 3 m)| | A1 Al
3)
. [ 2xt )
(c) l7=12+k"R"sm‘—t"a" M1
365 [
. {2t \
sin| —=*"o" [=_. dM1
1365 )
. . | 2at
For proceeding to one value for  from 17=12+ 2"R"sml E: "o M1
t=99 (days) or 212 or 213 (days) |: Al
For finding two values for t dM1
t=99 (days) and 212 or 213 (days) Al
(6)
(12 marks)
(@
Bl: R= m or 2J§ no working needed. Condone R = im oe
Ml: tana =i-§ or tane =i% and attempts to find alpha. If R 1s used accept sinc =i% Or Cos =i";t'
Al: accept o= awrt1.11;also accept yf20sin(x—1.11) . Answers in degrees are AQ
(b) _ ] o . _ _
M1: Uses Maximum 1s 12+2R or minimum 1s 12— 2R with their value of R
Al: maximum value or minimum value correct allowing exact value(s) 12+24/20 or 12445
Al: maximum and minimum value awrt 20.9 (20h 57m) 3.06 (3 hours 3 m)
Ignore any units in this part.
Note: It 1s possible to do this by differentiation. To score M1 you would need to see
. o . (2=t | ) 2xt , , @ 3w L
Differentiation to 4 cos| 355" |= 0= T T s g t = ... and then substitute into A and find a

value.



(©
M1: For an attempt to interpret the model and writing 1t in terms of (a). condoning slips

. 2xt
Allow for 17=12+k"R"sin +"
. 365

=1with their value for Rand o (Slip on"2")

Allow 17=12+k"R"sin(xx"") even k =1with their value for Rand « (xmsteadofL’)

dM1: For attempting to make sin(x + their o) or sinl ;E:"a"

M1: For the method of finding at least one value for 7. 0 <7 <365, from a "correct' starting point with 2 x their
R.

(27

(2; \
17=12+2"R"sin “—”:"a
365

=C tot=... by undoing the operations in the correct order

. . . 27
A good intermediate value to check (for correct R) 1s ;T-Zi "a"=0.593....
2r
Condone slips on the 365 6 5 " for all M marks. Example you may see — 36

Al: For one correct value for 7. either awrt 99 or awrt 212/213.
dM1: For attempting to find a second value for 7.
It 1s dependent upon the previous M mark and it is usually for moving from

(2at
\365°
by undoing the operations in the correct order

k= 77— (where @ was the principal value) to 7=

A good mtermediate value to check (for correct R) 1s ;TT; = »

a"=2548...

Al: awrt 99 and awrt 212 or 213 only 0 < <365. Remember to ISW



Q5.

(@)

M1

Al*

(b)
M1

Al

Mi1

Al

Neber i —
(@)
2 +x+6=mx—2= 2x* +x—mx+8 (=0) -
b2—4ac<0$(1—m)2—4(2)(8)<0 Ml
m* —2m—63<0* Al*
(3
(b)
m'—2m—63=0=>(m—-9)(m+7)=0=>m=.. Ml
(m=) -7.9 Al
' A M1
Attempt at mnside region
Al
—7<m<9
4)
(7 marks)

Sets 2x” +x+6=mx—2 and rearranges the equation (=0). Condone sign slips but all terms

must be on one side. The two terms in x do not have to be collected together for this mark
and the “=0" may be implied by further work.

Attempts b’ —4ac...0 using values of g =42, b=+1+m. c =8 or +4 where an inequality

or equals sign is used. You may see b*.. 4ac . It is sufficient to see the values substituted in
correctly for this mark and you can condone invisible brackets. They must have achieved a
quadratic in x to calculate the discriminant.

Proceeds to given answer with no errors. The correct inequality for the discriminant must
appear before the final line.

Attempts to solve the given quadratic (which may be in terms of another variable) to find at
least one of the critical values for m. Apply general marking principles for solving a
quadratic.

(m=)-7.9 only

Finds inside region for their critical values. They may draw a diagram but they must proceed
toan ... <m<... (allow use of = for one or both inequalities for this mark and they may
even be separate statements). May be in terms of x or any other vaniable for this mark.

—-T<m<9 Must be in terms of m
Accept others suchas . m>-7ANDm<9 m>-7.m<9 . 9>m>-7 .{m:-T<m<9}
and also accept (-7.9)

Do NOT accept m >—-7 OR m <9 and do NOT accept inequalities shown on a number line.
Correct answers with no working is 4/4 in (b)




Q6.

%‘:f;z: Scheme Marks
Note that use of In Ax for In x 1s acceptable throughout.
:l 2 -
@ j4'1#3d\‘—»J....+2.d\‘=..+..h1x
' b ’ 1 1 B
Attempts to divide to obtain ...+ — and uses J.— dr=Inx or J'— dy =Inkx
x b x
=4x+3lnx+(c) I There 1s no requirement for the + ¢ Al
(2)
(ﬂ) 4x+3 ) 5 -1 R P \ ~ 1.
Way 2 = dr=|(4x+3)x  dr=(4x+3)lnx— | 4lnxdx
4x+3 . .
J‘ dr=|_4x+3llnx—J....lnxdx‘=|_4x+3|lnx—4x1nx+ic\‘ Ml
x
This method requires 2 applications of parts to obtain an expression of this
form
=(4x+3)Inx—4xInx+4x(+c) There is no requirement for the + ¢ Al
(3) 4x+3 R . \ -1 ) { 2 R | [~ 2 N2 R
Way 3 . de= | (4x+3)x7 dv=(2x" +3x)x" + | (2x +3x|x" dx
=(2x+3)+ J| 2+3x7!)dr=2x+3+2x+3Inx(+c)
M1
J. ik de=(2x" +3x)x '+ + _Inx
x
This method requires the applications of parts to obtain an expression of this
form
=(2x* +3x)x7 +2x +3Inx(+c) There is no requirement for the + ¢ Al
(b) dv (4x+3)y7 1 (4x+3)
—=—= | —Jdy= | —dx
dx x 32 x
Separates the variables correctly.
1 (4x+3) :
Accept | —dyv = | ———dx or equivalent. Bl
y? x
With or without the integral signs and possibly without the “dx™ and/or “dy”
1 (4x+3)
so look for — =
7 x
Look for k_\f = their (a)
1 - M1
1 or ky? =an attempt at e dx
2y? =4x+3lnx+c x
1
2y? =4x+3Inx+c¢ or equivalent Al
including the +¢
x=1lLy=25 Substitutes x = 1 and y = 25 into their
ok integrated equation and proceeds to Ml
=2(25) =4(1)+3In(l)+e= = | ybtain a value for c.
Correct equation including “y =". The
_\'=: 2.\‘+%lnx+3‘ 2x+%lnx+3 can be in any Al
} equivalent correct form.
()

[7 marks]




Q7.

) Scheme Notes Marks
Number
Applies product rule to 4 xsin x to
d(4xsinx i
w=4xcosx+4siﬂx A Ml
dx d(4xsinx) ) .
—————=*4xcosx+4sinx
dx
5
3 Applies chain rule to 7)" to give
d(7y*) gy P M1
- Vax (7°) _ &
dy '
et 2 . ) . . dy
4xsinx =7y +2x > 4xcosx+4sinx = 2/7}'?+2
Fully correct differentiation. oe Al
Accept 4xcos xdx +4sin xdx = 27ydy + 2dx
For the differentiation 1gnore any spurious "d;‘i =
Alternative for first 3 marks using explicit differentiation:
) $ 1
y= I‘.‘%J(-txsinx— 2x)T
ﬂ= a8 ‘I|(4xsinx—2x)_%(4rcosx+4sinx—2)
dx \2+7) ’
MI: %= *4xcos x + 4sin x (as before) M1 Ml
MI1: (4xsin .1'—2.1')% — k(4xsin .1'—2.1')%
Allow omission of T and sign errors when rearranging for the M marks
%= 2\1/7(4.\'sinx—2x)_1‘(4xcosx+4sin.r—2) oe Al
Uses x = % and y = 1to obtain a
. Y av be imoli
‘e ; y=1 value for & (may be implied). For
& dy (1, [|mmplicit differentiation. there must | Ml
= 4=2x5-+2> 7= | = | | be ady/dx and there must be x’s and
) ) " | ¥'s. Explicit differentiation just
requires use of x=g .
" " ” LU " ”-
y-1="-z [x—7) or y="-1 x+c:‘>c=l+T
Uses normal gradient —1/3—1 and x = % y =1to find equation of normal. | §rq
X 2
Must use _1/ f their Z_‘ | and x = g and y = 1 must be correctly placed.
\ X J Z
Ifusing y=mx + c must reach as faras c = ...
Allow 3sf or more decimal
( 7 equivalent answers e.g.
\_1=_7[x_;;0€ Alcso

y=-3.14x+5093,
y-1=-3.14(x-1.57)etc.

(6 marks)




Q8.

Qu Scheme Marks
dv _, 3
) E‘ = 5% %=+ In(3x) <10x M1 Al
2
. dy _ (sin x+cosx)l —x(cos x—sinx) M1
(i) d& (sinx+cosx)’
dy _ (sinx+cosx)l—x(cosx—sinx) _ (sinx+cosx)l—x(cosx—sinx) Bl Bl
dx (sinz x+cos’ x)+(2sinxcosx) 1+sin2x :
dy _(1+x)sinx+(1—-x)cosx * Al*
dx 1+sin2x )
(6 marks)

®
M1: Applies the Product rule to y=5x"In3x

Expect % = Ax + BxIn(3x) for this mark (4. B positive constant)

Al: cao- need not be simplified
(11)
M1: Applies the Quotient rule, a form of which appears in the formula book. to y = T N
S X +COS X
Expect & _ (sinx+cosx)l-x(ZcosxZsinx) for M1
dx (sinx+cosx)’

Condone mvisible brackets for the M and an attempted incorrect 'squared' term on the denominator
Eg sin’ x+cos” x
B1: Denominator should be expanded to sin® x +cos® x ... and (sin? x+cos® x) =1

B1: Denominator should be expanded to ...+ ksinxcosx and (ksinxcosx) —)%5]’3 2x.

For example sight of (sin x +cosx)® =1+ 2sinxcosx =1+sin2x Without the intermediate line on the
Denominator 1s B0 Bl

Al: cso — answer is given. This mark 1s withheld if there is poor notation cos x <= cos sin® x <> sinx”

If the only error is the omission of (sin® x+cos? x) —1 then this final A1* can be awarded.

Use of product rule or implicit differentiation needs to be applied correctly with possible sign errors differentiating
functions for M1. then other marks as before. If quoted the product rule must be
correct

dy . 2 : o .
Product rule a = (sin x +cos x)™" x 1% xx (sin x + cos x) (£ cos x + sin x)

Implicit differentiation (sinx+cosx)y=x= sinx+cosx’|£—y1 fcosxEsinx)=1

To score the B’s under this method there must have been an attempt to wn’te%as a single fraction
X




Q9.

Question
Number Scheme Marks
. dx
x=2sinf > —=2co0s8 B1
~ a6
L e - 2c0s6(d6) M1
VA 2\
(4-22)2 (4-4sin? 6)2
1 1 1
= | =sec?6(d6) OR | —x—5—(d6) M1
4 4 cos" 6
1
=zta.n6 dM1A1
Uses limits 0 and %in their integrated expression
T MI1A1
- [lm 9]3 A
4 o 4
(7 marks)

B1
M1

M1

Al

M1

Al

States either :1—0 =2cosfor dr=2cos6d8. Condone x'=2cosf

Attempt to produce integral 1n just 8 by substituting x =2smn & and using dx =+ 4 cos & (d8)
You may condone a missing d8

Uses 1—sin> @=cos Hand simplifies integral to jC secze( dé) or j
co

Again you may condone a missing dé&

Dependent upon previous M1 for -“secz 8 —>tan 8

%tan 8(+¢) - No requirement for the +¢

Changes limits in x to limits in of 0 and % . then subtracts their integrated expression either way

around. The subtraction of 0 can be implied if f (0) =0. If the candidate changes the limits to 0 and
60 (degrees) 1t scores MO, AQ. Alternatively they could attempt to change their integrated
expression i & back to a function m x and use the original limits. Such a method would require

seeing either cosB:Jl—% or tanf =

NE

4




Q10.

Question
Number Scheme Marks
Examples:
(a) —cos2y 1—-(1-2sin’x) 1
1-coadx - o6 ) _2sin’x _ e, M1dM1A1
I+cos2x 1+(2cos x-1) 2cos” x
- ’x  1—(1-2sin’ x| in? x X
1-cos2x _1-{ SIn X)_S0 X _anx M1dM1A0
l+cos2x 1+(2cos’x—1) cos’x
- Ty —_ 2 vt cinl vy M cirnl 4
1—-cos2x =1 cos x+sin'x _2svx .. MIdMIAL
1+cos2x l+cos x—sin"x 2cos x
_ v — rnel vt cin v -2
I—cos2x =1 cos” x +sgl‘.t _SIX_ nix MIdMI1AO
14+cos2x 1+cos"x—smm x cos x
- 27y  2sin’x .
1—cos2x _2six = tan® x MIdMIAL
1+cos2x 2cos x
- Ty v
1-cosly SmEX  aniy MOdMOAQ
1+cos2x cos x
l-cos2x 1—-cos® x+sin’ x
l1+cos2x 1+cos’x—sin’x MI1dMIAO
cos’ x+sin’ x—cos’ x+sinx  sin’x s )
= n =——=tan" x
2cos™ x cos™ X
3
(b) 2-2cos20 , .
—2=Tsechd
1+cos28 heee
(1-cos26 ) s
2“m}l—2=7sec9=>2tan 6-2="Tsect Ml
:>2(sec39—1)—2=7sec9 M1
= 2sec’ @—Tsecd—-4=0 Al
= (2secB+1)(secd-4)=0
1
:>sec9=—5.4
1
3c059=—2.139=... M1
= @8=755°-755° Al Al
(6)
(9 marks)
(a) altl -2 1(1—cos2x) (1—cos2x
tan? x = S0 X _ TU—C082x) _ (T-cos2x) MIdM1ALl
cos"x +(l+cos2x) (1+cos2x)
a) alt2 —cos2x ) s
@a 1c&=teul'.1[31—c053x=tan’.\‘(1+cosl.'()
1+cos2x
1—-(1-2sm’ x)=tan’ x(1+2cos’ x—1)
' S : MI1dM1A1l
2sin’ x = Sm:l (2cos’ x)
cos” x '
2sin’ x=2sin’ x
Question
Number Scheme Marks
Examples:

Which 1s true®




(b)altl (1—cos28 ) 2
2l ——=5|-2=7s 2tan" 8-2=
2 T7cos28 )2 Tsec@d = 2tan" & Tsecd M1
7sin:6’_3_ 7
Tcos’@ T cosé
= 2sin’ 8—2cos’ @=Tcos b Ml
=2(1—cos’ 8)—2cos’ §=Tcosd
=4cos’O+T7cos8-2=0 Al
= (4cos8—1)(cos8+2)=0
:>cosl9=—2.%:>6’=... %8
= 8=755°-75.5° AlAl
(6)
(h)alt2 (1-cos28 ) :
2tmv‘l—2=7sec932tan 6-2="Tsech Ml
2tan’ 8-2= 7\/1+ tan’ &
/ N 2 2 . 2 / 1 A Ml
(2tan® 6-2) =|_7\/1+tan'9) =4tan’ §—8tan’ 6+4=49(1+tan’ 9)
4tan’ &—57tan’ 6—-45=0 Al
(4tan® 8+3)(tan’ -15)=0=tan’ #=15
tanf=f15=6=_. Ml
=0 =75.5°,-75.5° AlAl
(6)

(@)

M1: Uses a correct double angle identity on the numerator or denominator and applies this to the fraction.

dM1: Uses correct double angle 1dentities in the numerator and denominator leading to an expression of the
asin’ x

form ———

acos x

ATl*: Completely correct solution. The variables must be consistent and do not accept expressions of the form

, S

—=tan"' within the proof. If their working necessitates the appearance of the 2’s in the numerator and

cos”
denomunator and they are not shown. this mark can be withheld — see examples.
(a) Altl:
. ) ) sin® x
M1: Uses the identity tan™ x = —
cos” x

dM1: Uses any two correct double angle identities.

Al1*: Completely correct solution. The variables must be consistent and do not accept expressions of the form

, S

—=tan"" within the proof.
cos’

(a) Alt 2:

M1: Multiplies both sides by the denominator of the lhs and uses any two correct double angle identities
dM1: Uses any two correct double angle identities.

Al: Obtains a correct identity and makes a conclusion.

See main scheme for some other varieties and the marks to award




(b) Inc. Alt 1

. . 2 s 7
MI1: Obtains an equation of the form Atan"8—-2=7secd or Atan" -2 = 3
cos
M1: Attempts to use the trig identity tan’ & =%sec’ 8=1 to produce a quadratic equation in sec &

2 sin® @

or attempts to use tan” 8 =———
cos™ 8

Al: Correct 3TQ = 0. Either 2sec’ —7sec8—4=0o0r 4cos’ 8+7cos€—2=0 or equivalent
MI1: Correct method of solving 3TQ = 0 1n either sec&or cos& AND using arccos in producing at least one
answer for 6. You may need to check the roots of their quadratic 1f no working is seen and if the roots are
incorrect and no working 1s shown, score M0.
Al: One of awrt 8=75.5°.-75.5°
Al: Both of awrt 8=75.5°,-75.5°

In an otherwise correct solution, deduct the final mark for extra answers in range. Ignore answers outside the

and sin® @ =*1*cos’ @ to produce a quadratic in cos& .

range.

(b) Alt 2

M1: Obtains an equation of the form Atan’8—2=7secd or Atan" -2 = L 3
cos

MI1: Attempts to use the trig identity tan” & = =sec’ #%1 and squares to produce a quadratic equation in

tan* &

Al: Correct 3TQ =0. 4tan* 6—57tan’ §—45=0 or equivalent

M1: Correct method of solving 3TQ = 0 AND using arctan after square root in producing at least one answer
for &. You may need to check the roots of their quadratic if no working is seen and if the roots are incorrect
and no working 1s shown, score MO0.

Al: One of awrt 8=75.5°-75.5°

Al: Both of awrt 6 =75.5°.—75.5°

For answers in radians (awrt 1.3. -1.3) deduct the final A mark.

In an otherwise correct solution, deduct the final mark for extra answers in range. Ignore answers outside the range.

Part (b) Note:
If the quadratic (in sec or cos) 1s incorrect but fortustously leads to the correct answers e.g. from factors of

(sec&—4)or (4cos&—1)then the final A mark can be withheld.

If the quadratic (in sec or cos) is correct but in their factorisation the (sec8—4) or (4cos@—1)is correct and the

other factor incorrect then the final A mark can be withheld if they proceed to obtain the correct angles.

. . 2 ) 7 P
M1: Obtains an equation of the form Atan” 8—-2=7secd or Atan" -2 = 2 (or a method using identities
cos

(allow sign errors) to obtain an equation in terms of single angles)

MI1: Uses identities (allow sign errors) to produce an equation in terms of a single tng. function.
Al: Correct equation

MI1: Solves to obtain at least one value

Al: One of awrt 8=75.5°-75.5°

Al: Both of awrt 8 =75.5°.—-75.5°




Q11.

oo Scheme Notes Marks
1 ., » 1 5 dV
=—mh" (90 — h) =30xh™ — ~ah’ ; — =180
3 3 dt
[av |
a7 ~Ia=ifiah+ﬂh a=0,8=0 M1
= 607h — 7h’ : —
dh 60xh — 7 Al
Can be simplified or un-simplified.
[av dh_dv | s\dh ( drv\ dh
R (607h— 7k’ ) - =180 | | their - jx~ " =180
) ) or 180 = their ar M1
[dh_av 4V | dh_ o0 1 Thisi g dh i i
a5 - ar - an ST " 607h — ThE s 1s for a correct application of the
lde & db ] & 007h = 7h chain rule and not for just quoting a
correct chain rule.
Dependent on the previous M mark.
) Substitutes /=15 into an expression
) . When /= 15. i ) which is a result of a quotient (or their
| 7
gl | ! X 1= 4 h rearranged quotient) of their L and R
[dr | 60m(15) - #(15) | 157 dh
180. May be implied by awrt 0.08 or
0.09.
dh dh 4 Awrt 0,085 or allow —— oe (and isw if
e 0.0848826... = = 0.085 (cms™) (2 sf) 157 Al cao
necessary)
[5]
5
Alternative Method for the first M1A1
u =Lop v =90-hj
Product rule: < 3 b
du 2 dv
—==xh —==1
dh 3 dh J
]’dl +ah(90 Nz Bh(-1). ¢=0.£=0
lan =~ M1
7 2
ar _ /Th(90 hy+ 1 /Th 1) Canbe sunphﬁed or un-simplified.
/Th(90 h) b /Th (—1) Al
Can be sunphﬁed or un-simplified.
I
Question Notes
Note dl}; does not have to be explicitly stated for the 1¥ M1 and/or the 1* A1 but it should be clear

that they are differentiating their .

Note

1 . dar 2
V= E,Th“(90 -h)=> T E,Th(90 — h) scores MOAO even though it satisfies the
i

conditions for the derivative.




Q12.

Question Scheme Marks

: . 3 Ml
= %x3‘xa=7.2=>a=...or %x.’r’xl.6=7.2:>a=l.6
: a=16* Al*
2
Mm@ Y 16V (=23 ~134°
AngleCOA=—(27-16)(=234.) (~134) -
Area COA =%x 5x3sin("2.34") (=5.38..) -
TotalArea=ZX%x5x3sin("2.34")+7.2 aM1
=18 (em’) Awrt 18 (cm?) (Ans = 17.96) Al
(i) Arc AB=3x1.6(=48) Bl
(4c? =) 5% +3? —2x5x3cos("2.34") Mi
Total perimeter= 2x\/52 +3"—2x5x3cos("2.34") +3x1.6 dM1
= Awrt 19.6 (cm) Al
(6))
Alt (b)(d) AB=2x3sin0.8 Ml
ON =3co0s0.8 M1
TotalArea=%(S+0N)xAB+7.2—%x3c050.8x2x3sm0.8 dMl1
=18 (em’) Awrt 18 (cm?) (Ans = 17.96) Al
(10 marks)
Notes
(a)

M1 Uses a correct sector area formula and 7.2 to find the value for a. They should show the values
embedded in the equation and proceed to find a value for o .

Alternatively, substitutes in @ =1.6 into the area of a sector formula and achieves 7.2.

Al* Correct proof starting with %x 3? xa =72 and at least one intermediate line of working and no

) -2
errors. Eg %XB‘xa=7_2:a=%=l.6 scores M1A1

Alternatively, they must conclude m;t & =1.6 or if there is a preamble then there should be
some form of completion which could be a tick, QED etc.

If they use a different vaniable such as & they must state/link somewhere that ¢ =1.6




(b)(1) Mark both (i) and (ii) together. If no angle calculation is seen then use what they think is
their angle COA in bi and bii. Beware of values on the diagram that may imply a method.

M1 %(2;; -16) Correct method for angle COA. Sight of awrt 2.34 1s sufficient to score this mark
and may be on the diagram. (May also be implied by 134°)

M1 Uses a correct method for the area of triangle COA or COB. It 1s sufficient to see the values

embedded in the expression such as %x 5x3sin("2.34") (=awrt5.38/5.39). Angle may be in

degrees. If they state %absinCoe but embed values as %abC condone as a slip for M1.

dM1 Fully correct strategy for the area. It 1s dependent on the previous method mark so allow if their
angle COA 1s incorrect. Look for 2 xarea of tnangle COA +7.2 . Embedded values are sufficient.

Al  awrt 18 (cm®) Must come from a correct method

Altb(r)
M1 Find the length AB =2x3s1n 0.8 (awrt 4.30)

M1 Finds the length ON where N 1s the midpoint of AB (awrt 2.09)

dM1 Fully correct strategy for the area. Look for 7.2 +area of tniangle 4BC —area of triangle AOB

Al awrt 18 (cm®) Must come from a correct method

(u) ........................................................................................................................
Bl Correct expression or value for the arc length (4.8)

M1 Uses a correct method for AC%, AC. CB? or CB. Embedded values in the associated formula is
sufficient or sight of awrt 54.9 or awrt 7.41 would imply this mark. (Angle in degrees ~134°)
For this mark condone candidates confusing 4C*/CB* and AC/CB.

dM1 Total perimeter=2x \/52 +3"—2x5x3co0s("2.34") +3x1.6. It is dependent on the B and the
M marks and they must have remembered to square root AC* or CB.

Al  awrt 19.6 (cm) (Ans =19.619) Must come from a correct method

4.8cm

“7.41" cm



Q13.

Question "
Number Scheme Marks
Assume that there exists a number 7 such that when m’ is even. m is odd Bl
If m 1s odd then m = 2p +1 (where p 1s an integer) and m =(2p+1)3 =... Ml
=8p +12p" +6p+1 | Al
2x (.4173 + 6172 + 317) +1is odd and hence we have a contradiction so if 7” is Al
even, then »n 1s even.
“@
(4 marks)

B1: For setting up the contradiction.
Eg Assume that there exists a number m such that when m is even, m 1s odd
Condone a contra-positive statement here
"Assume that there exists a number 7 such that when m° is even, m 1s not even"

- . g = .
As a minimum accept "assume if " 1s even then mz 1s odd."
Condone the other way around " assume 1f » 1s odd then »° 1s even"

MI: Attempts to cube an odd number. Accept an attempt at (2p +l)3. (2p-1)
Look for (2p+1)3 =.p...

Al: (.’Zp-r-l)3 =8p3 -1-12p2 +6p+1 or simplified equivalent such as 2><(4p3 +6p2 +3p)+1.

For (2p—l)3 =8p’ —12p2 +6p—1or equivalent such as 2x(4p3 —tS_p2 +3p—1)+1
Al: For a fully correct proof. Requires correct calculations with reason and conclusion

E.g. 1 Correct calculations (2p+1)3 =8p’ +12p2 +6p+1=
Reason (even +1) =odd

" . " @ 3. .
Conclusion "hence we have a contradiction. so if #” 1s even. then n 1s even.”

Eg 2  Correct calculations (2p+l)3=8p3+12p2+6p+1
Reason =2x(4ps+6p2+3p)+1 =odd

Conclusion "this 1s contradiction. so proven."”

Eg 3  Correct calculations (2‘1:7—1)3 =8p —12p" +6p-1

Reason = 8p3—l2p2+6pisevenso 8p3—12p2+6p—1isodd

Conclusion: So if n° is even then 7 must be even
Note that BO M1 Al Al is possible




Q14.

The correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct

method.
Question| Working | Answer | Mark Notes
(a) (1) b —2a B1
2 4 2
(i) gb— ga Bl oe eg. % (-2a+ b)
Allow ft from (i)
zb—la ’ B1 oe. eg. a+z(—2a+b)
(111) 3 ' 3
Allow ft from (i)
(®) M1 for W¥=—a+2b oc or
7Y=§ (—a+2b)oe
> Allow ft from (a)
shown A1 for conclusion using correct vectors
eg. W¥=2b—-a XV = % (—a+2b)
X7=2w7
Total S marks
Q15.
<
6o, flz) = 2" + ¢z 4 |
7_
= [x42) 4+
- =2l 23] —5 -
Min_ pgoint £2.-3) “f(X) > =3
by Mt i o wmoeny to ont funcbon.  (many to one
e /Pur\tl’\'w\& do not havt an ivw-('/)c)




