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General Marking Guidance

° All candidates must receive the same treatment. Examiners must mark
the first candidate in exactly the same way as they mark the last.

o Mark schemes should be applied positively. Candidates must be rewarded
for what they have shown they can do rather than penalised for omissions.

o Examiners should mark according to the mark scheme not according to
their perception of where the grade boundaries may lie.

. There is no ceiling on achievement. All marks on the mark scheme should
be used appropriately.

e All the marks on the mark scheme are designed to be awarded. Examiners
should always award full marks if deserved, i.e. if the answer matches the mark
scheme. Examiners should also be prepared to award zero marks if the
candidate’s response is not worthy of credit according to the mark scheme.

o Where some judgement is required, mark schemes will provide the
principles by which marks will be awarded and exemplification may be limited.

o When examiners are in doubt regarding the application of the mark
scheme to a candidate’s response, the team leader must be consulted.

o Crossed out work should be marked UNLESS the candidate has replaced
it with an alternative response.



PEARSON EDEXCEL GCE MATHEMATICS
General Instructions for Marking
1. The total humber of marks for the paper is 75
2. The Edexcel Mathematics mark schemes use the following types of marks:

¢ M marks: Method marks are awarded for ‘knowing a method and attempting to apply it’,
unless otherwise indicated.

e A marks: Accuracy marks can only be awarded if the relevant method (M) marks have been
earned.

e B marks are unconditional accuracy marks (independent of M marks)

e Marks should not be subdivided.

3. Abbreviations
These are some of the traditional marking abbreviations that will appear in the mark
schemes.
e bod - benefit of doubt
e ft - follow through
e the symbol f will be used for correct ft
e cao - correct answer only

e Cso - correct solution only. There must be no errors in this part of the question to
obtain this mark

e isw - ignore subsequent working

e awrt - answers which round to

e SC: special case

e o0e - or equivalent (and appropriate)

e d.. or dep - dependent

e indep - independent

e dp decimal places

e sf significant figures

e %k The answer is printed on the paper or ag- answer given

[ or d... The second mark is dependent on gaining the first mark

4. All A marks are ‘correct answer only’ (cao.), unless shown, for example, as Al ft to
indicate that previous wrong working is to be followed through. After a misread however,
the subsequent A marks affected are treated as A ft.

5. For misreading which does not alter the character of a question or materially simplify it,
deduct two from any A or B marks gained, in that part of the question affected.



6. If a candidate makes more than one attempt at any question:
e If all but one attempt is crossed out, mark the attempt which is NOT crossed out.
o If either all attempts are crossed out or none are crossed out, mark all the attempts
and score the highest single attempt.

7. Ignore wrong working or incorrect statements following a correct answer.



General Principles for Core Mathematics Marking
(But note that specific mark schemes may sometimes override these general principles).

Method mark for solving 3 term quadratic:

1. Factorisation
(x* +bx+c) = (x+ p)(x+0), wherepd =|d, leading to x = ..
(¢ +bx+c) = (mx+ p)(nx+q), wherepd =|d and|mn =|a| , leading to x = ...

2. Formula
Attempt to use the correct formula (with values for a, b and c).

3. Completing the square
b 2
Solving x* +bx+c=0: (xiE) +q+c=0, q=0, leading to x = ...

Method marks for differentiation and integration:

1. Differentiation

Power of at least one term decreased by 1.(x" — x" )
2. Integration

Power of at least one term increased by 1. (x" — x™)

Use of a formula

Where a method involves using a formula that has been learnt, the advice given in recent
examiners’ reports is that the formula should be quoted first.

Normal marking procedure is as follows:

Method mark for quoting a correct formula and attempting to use it, even if there are small
errors in the substitution of values.

Where the formula is not quoted, the method mark can be gained by implication from correct
working with values, but may be lost if there is any mistake in the working.

Exact answers

Examiners’ reports have emphasised that where, for example, an exact answer is asked for,
or working with surds is clearly required, marks will normally be lost if the candidate resorts
to using rounded decimals.






Question Scheme Notes Marks
Number
1. x=3t-4, y=5—?, t> QO
€) %:3, ﬂ_6t‘2
at dt
their ﬂdivided by their% to give dy in terms oft
dt dt dx M1
- 20 . - . . :
dy = o ‘|e= % =2t%= —23 or their Y multiplied by thelrﬂ to glveﬂ in terms oft
dxk 3 | 3 oy dt dx dx
-2
, Smplified or unsimplified, in terms oft. See note| A1 isw
. . dx dy - (2]
Award Special Case $ML1 if both pr and pr arestatedcorrectly andexplicitly .
Note: You canrecover the work for part (a) in part (b).
Writes dy in the formiz, and writes dy asa
(@) —5_£:>ﬂ— 18 _ﬁ dx (x+4) .dX M1
way2 | 7 X+4 ~dx (x+4Y (3 __ __function oft.
Correct unsimplified or simplified answer .
. Alisw
in terms oft. See note,
[2]
(b) {t: E :>} P(—E, —7) X=- § y=-7o0r P(—i — 7) seen or implied| B1
2 2 2 2
dy 2 , . P . dy
—=——and either Someattempt o substitutet = 0.€ into their —
dx (%) dx
which containg in order to findm_and either
° y - Il_ 7II - II8II(X - II_ %Il) - . . )
appliesy - (ther y,) = (thdr m )(x - their x,) | M1
-T=(8")(- 2"+ or findsc from(ther y,) = (their m)(ther x,) + ¢
So, y =(ther m)x+"c" and uses their numericain y = (thdr m )x + ¢
T: y=8x+13 y=8x+13 or y=13+8x | A1 cso
Note: their x,, their y, and theirm. must be numerical values in order to award M1 [3]
e x+4 .0 6 imi
© it= Yiy=5- < _ An attempt to eliminaté See notes| M1
Way1 | ! y ax+40 . o
0 chieves a correct equationxrandy only o.e.
y &3 ¢ Ach dyonly | Al
b y=5- 18 b :5(x+4)-18
+4 X+4
, Y= X+ 2 : {x>- 4} = X+2 (or implied equation] A1 cso
X+4 X+4
[3]
(©) é 6 v Q 18 An attempt to eliminaté See notes| M1
Way 2 1t= 5- ux= 5-vy Achieves a correct equationxrandy only | Al o.e.
[ y y
P (x+4)(5- y)=18pb 5x- xy+20- 4y=18
{D 5x+2= y(x+4)} So, y= X+ 2 , {x>- 4} _ X2 (or implied equation] A1 cso
X+4 4
[3]
Note: Some or all of the work for part (c) can be recovered in part (a) or part (b) 8




Question Scheme Notes Marks
Number
A full method leading to the valu M1
1.(c) 3at- 4a+b  3at 4a-b 4a- b of a being found
Way 3 = = —- =a- P a=5 da—b
3A-4+4 3 3 3 y=a- 3 and a= 5| Al
da-b .
=6 = b=4(5)- 6(3)= - Both a=5andb=2 | A1
[3]
Question 1 Notes
460
1.(a Note 320
@ Condoneﬂ = é— for Al
dx 3
Note You can ignore subsequent working following on from a correct expressi%fm terms oft.
X
: . , -1 1 . ,
b Not Using a changed gradient (i.e. applying- or ——— or - (thar £)) is MO.
(b) ote g ged g ( ppy?rge”—% their @ ( dx))
Note Final Al: A correct solution is required from a corr A
X
Note Final Al: You can ignore subsequent working following on from a correct solution.
(c) Note | 15tM1: A full attempt to eliminate is defined as either
¢ rearranging one of the parametric equations to m#ie subject and substituting for
in the other parametric equation (only the RH$e equation required for khark)
e rearrangindath parametric equations to makhe subject and putting the results eqy
to each other.
Note | Award M1A1 for Si = XL34 or equivalent.
-y




Sﬁasgleorn Scheme Notes Marks
-3 ~ 1
L& kxd akxo (- 3(-3-1) nakxs  Of
2. 2+kx S+ —5 3 +.50, k>0
1[( ) APy’ aé (0t 5 @0 9;
@) {A: } :—; % or 2% or 0.12%, clearly identified as\ or as thér answer to part (al B1 cao
[1]
Uses thex® term of the binomial expansion to gi
3)(-4 k\? 3)(-4
either CCEH o (K] o r 34 M1
2! 2 2 2
(b) (1) -3¢ 4)(kj2 (- 3)( 4) ks’ (- (- 4)&kxd’
8 2l B either (ther A)-—— ?2_ or (thdar A)— o ?2 o
where (theér A)* 1, | M1 oe.
or Sk or Sk or (2-5)—(‘3)(‘4)0«)2 or (2'5)—(' I 4)(k)2
16 16 2! 2!
So, ( j(—S)( 4)( j 243 _3k2 _ 243 K281
8 2! 2 16 16 16
So, k=9 k=9 cao| Al c0
Note: k =+ 9 with no reference t&k = 9 only is AO [3]
(© Uses thex term of the binomial expansion to giggher
8156 &KS (thdr A)(- 3) kg or (thdr A)(- 3)akxg, where (theér A)* 1,
=5 (- Do 29 ) M1
E%Q EBZQ
' ' _4 _4 3k
or (2)*(- 3)(k) or (2)*(- 3)(kx) or — 16
é aloé ag9d6 . 0 27 27 11
190,B= 54(-355Y (j B=-— —— or-1— or-1.687%5| Al cso
} @39( )6329 ; 16 16 16
[2]
6
Question 2 Notes
NOTE | IN THIS QUESTION IGNORE LABELLING AND MARK ALL PARTS TOGETHER.

Note

8 }-ikx+ik2x2+...
= 8 16 16

(2+kx)"? :égg- :;’kx+ ;’kzx2 .

Note

Writing down {[LL Q] } =1+ (- 3)(ﬁ(j + w(hxj +
2 2 2! 2

Note

gets (b) M1
(-3)3-1) kx
EEsT

Note

y o 1
Writing down {(2+kx)®} = 8(1 C 3)[ j
gets (b) ¥M12"“M1 and (c) M1

Writing down { (2+ kx)'3} =2°%+(- (2 )(kx) + ¢2(-4)(2' *)(kx)?
gets (b) ¥M129M1 and (c) M1

Note

(- 3(- 3- DAKXE .

21 #2090

Writing down{ 2.+ °} = (their e+ 3>§ekX8
¢

where (thdr A)* 1, gets (b) ¥M12"M1 ard (c) M1

e




Question 2 Notes

2.(b), (c) | Note | (ther A) is defined as either
e theiranswer to part (a)
e their statedA=...
o ~3
e their"2*" in their stated2‘3g,+ Qg
2
Note | Give 29MO in part (b) if (thar A) =1
Note | Give MO in part (c) if(ther A) =1
2.(0 | Note | Allow M1 for (ther A)(- 3)%Wg
27
Note | Award AO for B=- —X
16
Note | Allow Al for B=- 2—7x followed by B = _2 or —11—1 or —1.687¢
16 16 16
Note | k =-9 leading toB _27 or 11—1 or 1.687% is AO
16 16
. L 27 27 . . 27 .
Note | Give AO for finding bothB = - 16 and B= 16 (without rejectingB = E) as their final answer.
Note | The Al mark in part (c) is for a correct solution only.
Note | Be careful! It is possible to award MOAO in part (c) for a solution leadingRe - i_g E.g.
_ g ) d = L8 4z, 6.1 %K %,
f(X)=(2+kx)®=2°%1+kx)*= 8€é'+ (- 3)(kx) + o (kx)" + S R
. 1 9 27
leading to (a)A= g’ (b) k= > (c) B=- 16’ gets (a) B, (b) MIMOAO (c) MOAO
2.(b), (c) | Note | °C,(2) °+ *C,(2) *(kx)+ *C,(2) °(kx)* with the C terms not evaluated

gets(b) 13*M0 2" MO and (c) M




Question
Number

Scheme

Notes

Marks

3.

x| 0 | 0.2 | o

4 | o6 | o8 | 1 ||, 6

y| 2 | 1.8625426..] 1.71830| 1.56981| 1.41994| 1.27165 |

Y=o+ &)

(@)

(At x=0.2} y= 1.86254 (5 df

1.86254

B1 cao

Note: Look for this value on the given table or in their working.

[1]

(b)

1 . .
=(0.2)g2+1.27165+ 2(thar 1.86254+ 1.
L0282 (

Outside bracket%x (0.2)

71830+ 1.56981+ 1.41994@ or L or 1,1

10 2 5

Blo.e.

For structure ofg ...... g

M1

{z %(16.41283)}: 1.641283 1.6413 (4«

anything that rounds to 1.641]

Al

[3]

(c)

{u:eX or x:Inub}

du du dx

1
—=¢e*or —=uor — == or du=udx etc, and dx = du
d d ()eX +2) Qu +2)u notes

dx X u u

N 6 N 6 See

B1~*

{x=0} b a=€e"b a=1
{x=1 b b=€e'P b=e

a=1andb= e orb= &
or evidence o0 —1 andl—e

Bl

NOTE: 1°'B1 mark CANNOT be recoveredfor work in part (d)
NOTE: 2" B1 mark CAN be recoveredfor work in part (d)

[2]

(d)
Way 1

6 0 é+ B Writing

uu+2) u (u+2

b 6° A(u+2)+ Bu o.e.,and a completenethodfor finding the value of at least one

o A, B 1 ,P, Q

— ——,0..0 ,
uu+2) u (u+2) uu+2) u (u+2

their A ortheir B (or their P or their Q)

M1

u=0pP A=3 Boththeir A=3 andtheir B=- 3. (Ortheir P =21 and their

=-2pb B=-3

Q = - $ with thefactor of 6in front of the integral sign

Al

IO (o]}

~ 0
N2 ™ ﬂ%

=3lnu- 3In(u+2)
or =3In2u- 3In(2u+4)

IntegratesM + N,k O;

u uzxk
(i.e.a two term partial fraction to obtaineither
t+/1In(au) or £mn(b(uxk)); /,ma,b* 0

M1

Integration of both terms iorrectly followed through
from their M andfrom their N.

Al ft

{SO &inu - 3|n(u+2)gj]
=(3In(e) - 3In(e+2)) - (3In1- 3In3)

dependent on the 2 M mark
Applies limits of e and ]
(or theirb and theira, whereb>0,b* 1,a>0) inu

[Note: A proper consideration of the or applies limits of 1 and O iRandsubtracts thg
limit of u=1is required for this mark correctway round.

dM1

= 3-3In(e+ 2)+ 3In3or 31- In(e+2)+In3) or 3+ 3In(i2j
e+

aeo aloé

or 3In 3In@o or 3- 3In

Ge+2

see noteg

de+20 3e a 27e3 0
= or 3Infl—— | or In 0

€39

Al cso

Note: Allow ¢

in place of e for the final A1 mark.

[6]

Note: Give final A0 for 3- 3Ine+2 + 3In3 (i.e. bracketing error) unless recovered.

Note: Give final AO for 3- 3In(e+2) + 3In3- 3Inl, where3In1 hasnot been simplified to 0

Note: Give final AO for 3Ine- 3In(e+2) + 3In3, where 3Ine has not been simplified to 3

12




Question 3Notes

3.(b)

Note | M1: Do not allow an extrg-valueor arepeategv al ue in their [ é]
Do not allow an omission of yordinate in theif € for M1 unlessthey give the correct answer of
awrt 1.6413, in which case both M1 and Al can be scored.

Note | Al: Working must be seen to demonstrate the use of the trapezium rule.
(Actualared s 1. 64150274¢)

Note | Full marks can be gained in part (b) for awrt 1.6413 even if BO is given in part (a)

Note | Award B1M1A1 for
%)(2+1.27165 + E—ls(their 1.86254+1.71830+ 1.56981+ 1.41999 = awrt 1.641:

Bracketing mistakes: Unless the final answer implies that the calculation has been done coctly

Award B1IMOAO for%(O.Z) + 2+ 2(their 1.86254+ 1.71830+ 1.56981+ 1.41994 + 1.27165 (=16.51283)
Award B1IMOAO for%(O.Z)(Z +1.27165 + 2(ther 1.86254+ 1.71830+ 1.56981+ 1.41994 (=13.468345)

Award BIMOAO for%(O.Z)(Z) + 2(their 1.86254+ 1.71830+ 1.56981+ 1.41994 + 1.27165 (=14.61283)

Alternative method: Adding individual trapezia
€2+"1.86254 + "1.86254'+ 1.71830+ 1.71830+ 1'56981+ 1.5698H 1.41994+ 1.41994+ 1.27165@

Area® 0.23 4
& 2 2 2 2 2 H

=1.641283
B1 | 0.2 and a divisor of 2 on all terms inside brackets
M1 | First and last ordinates once and two of the middle ordinates inside brackets ignoring the 2
Al anything that rounds to 1.6413

3.(c)

1stB1 | Must start from either

N\ . . .
° de, with integral sign andx

\ b6
dx, with integral sign andx
. & +2) g g

. A 6 %du with integral si nandd—xdu
QeX +2)du oral Sig du

and state either% =eor % =uor % = E or du=udx
dx dx du u

2 ) ) .

Not So, justwritin % =¢e* and A 6 dx = A6 du is sufficient for 3 B1
ote | =0 I i Q<2 u+2)

Note | Give 29B0 for b=2.718.., without reference t@a=1 andb= e orb= &

Note | You can also give the’B1 mark for using a reverse proces®. i

.~ O \ b6
Proceeding fronr du to dx, with no incorrect working,,
(u+2) Qe" +2)

and stating eithe{d—u =e“or du_ uor ox_1 or du=udx
dx dx du u

3.(d)

Note | Give final AO for 3- 3In(e+2) + 3In3 simplifying to 1- In(e+2) +In3

(i.e. dividing their correct final answer by 3)
Otherwise, pu can ignore incorrect working (isw) following on from a correct exact value.

Note | A decimal answer of 1.641502724... (without a coregeictanswer) idinal AO

Note | &3In(u+2) + 3Inug: followed by awrt 1.64without a correcexactanswer) ifinal M1AO




Question 3NotesContinued

3.(d)

Note | BE CAREFUL! Candidates will assignAb heBa fibown tihi s que
Note | Writing down in the form + B with at least one oA or B correct is 1M1
(u+2)u u+2) wu
" 6 -3 3. o
Note | Writingdown —— as ——— + — is M1 15t Al.
(u+2)u (u+2) wu
Note | Condone w23 (—fz)gdu to give 3Inu - 3Inu+2 (poor bracketing) for ® Al.
u -
Note | Award MOAOM1ALlft for a candidate who writes down
~ 6 ~26 6 O
e.g. du=p}s +——5du =6lnu+6Inu+2
"Mu2™ R w28 w2
AS EVIDENCE OF WRI TING ( i 2 AS PARTIAL FRACTIONS.
u(u
Note | Award MOAOMOAO for a candidate who writes down
.~ O \ 6
du = 6lnu+6In(u+2) or du = Inu+6In(u+2
Orﬁz) u+2) Oj*<u+$ u+2)
WITHOUT ANY EVIDENCE OF WRITING u+2) as partial fractios.
u(u
Note | Award M1A1M1A1l for a candidate who writes down
(\)ILdu = 3lnu- 3In(u+2)
(u+2)
WITHOUT ANY EVIDENCE OF WRITING u+2) as partial fractions.
u(u
\e
Note |I f they I os eo—(—&—e—dlﬂl\@ dan allowdanakifumaf M1AOMIALHMIAQ

u(u+2)




Question 3NotesContinued

3.(d) 6 g 3+ 2) a
u= | ———du - du
Way 2 {ju2+2u U+ 2u U+ 2u
\ta(2u+2) N d
dut = dut, a,,6#0
_[3@+2,,  [_6 4 o 14t Qrptadts @ s M1
u®+2u u+2 :
Correct expressiol Al
Integrdes = M2(2u+2) + N , M, N,k O, to obtain
u“+2u uxk M1
2 .
—3In(u® + 2u)— 6In(U+ 2) any one of £/ In(u® +2u) or = min(b(uxk));
/,mbt 0
Integration of both terms orrectly followed through from A1 ft
their M andfrom their N
. dependent on the M mark
[So, gsln(u2+2u)' 6In(u+2)g } Applies limits of e and 1]
1 (or theirb and theira, where o~
b>0,bt1,a>0)inu
= (3In(e2+2e)- 6In(e+ 2)) - (3In3- 6In3) or applies limits of 1 and 0 irand
subtracts the correct wagund.
= 3In(€ + 2e)- 6In(e- 2 3In 3In(€ + 2e)- 6In(e- 2+ 3In | Al oe
[6]
3.(d) Applyingu=¢g-1
Way 3 e ke l+e . 1+e
'[ Ldu = I szj. %du: 3In[0—1J M1A1M1Al
. u(u+2) , @-1H@E+1) , 0°-1 0+1)],
_ o alte- 18 a2-16_, & ebd a1d 39 M mark is depenent
= 3In§‘e+71+19_ 3In€92—+19 = 3In@9- 3In§9 on 24 M mark dM1A1

[6]




Question

Scheme Notes Marks
Number
4, 4%° - yP- dxy+2' =0
(8) | &My 0 X . AP . O _
Way 1 KXXusx 3y — o 4y 4de + 2 In2d =0 M1AL M1 B1
8(-2) - 3(4)2dy A4) - A- 2)% + 24In2? =0 | dependenton theifst M mark | dM1
-16- 48V _16+8¥ + 162 = 0
dx dx dx
dy 32 -32 4 .
—= = or or or or exact equivalen] A1 cso
dx -40+16In2 40- 16In2 -5+2In2 -5+In4
NOTE: You can recoverwork for part (a) in part (b) [6]
. _-1 .
(b) e.g. m, = -40+ 16In2 or 40-16In2 | Applying m, = E to find a numericaim, M1
-32 32 L _
Can be implied by later working
o y-4= (4(3_—16"12)()(__ ) Using a numerica|
32 m, (* m.), either
| , 840- 16In26 y—4=m(x——2)
Cutsy-axis =>x=0Y y- 4= @TQ(Z) and setsx=0 in their | M1
normal equatior
. 4o 840- 16In26( 2)+ _ or
T 32 o 4= (theér m)(-2) +c
ieY c=4a+ 40- 16In2’ _104- 16In2 v H
i 16 16 y
y(orc):l—s— In2 104 In2 or 13 In2 or -In2+1—3 Al cso isw
2 16 2 2
Note: Allow exact equivalents in thierm p - In2 for the final A mark [3]
| 9
(a) ; 8 - 2 % y = o1
ux -3y - 4y— - 4x+ 2'In2=0 M1 A1 M1 B1
Way 2 [)sﬁ,( y_dy dy — — =
d
8(- 2)@ - 3(4)? - 4(4)&X - 4-2)+2'In2=0 dependent on the first M mark | dM1
dy 32 -32 4 .
— = or or or or exact equivalen{ A1 cso
dx -40+16In2 40- 16In2 -5+2In2 -5+In4
Note: You must be clear that Way 2 is being applied before you use this schel [6]
Question 4 Notes
4. (a) Note | For thefirst four marks
Writing downfrom no working
. Yo Ay ¥ 84 oores MIAIMIBL
dx - 3y°- 4x+2YIn2 3y° +4x- 2°In2
. Yo Ay Y8 <cores MIAOMIBL
dx -3y° - 4x+2’In2 3y° +4x- 2’In2

Writing 8xdx - 3y’dy - 4ydx - 4xdy + 2”In2dy = 0 scores M1A1IM1B1




Question 4 Notes Continued

4.(a) 1*M1 | Differentiates implicitly to includeither + 4x;ﬂ or -y’ > i/?,yzt;ﬂ or 20- mzy(;ﬂ
X X X
(Ignore (% =j). / , r are constants which can be 1
X
1t A1 | Both 4 -y* — 8x—3f% and =0- =0
Note |e.g. 8x- 3y2ﬂ- 4y - 4xﬂ+2yln2@ - - 3y2ﬂ- 4xﬂ+2yln2ﬂ=4y- 8x
dx dx dx dx dx dx
or e.g.-16- 48ﬂ - 16+ 8ﬂ +16In2ﬂ - - 48ﬂ + SQ +16In2ﬂ =32
dx dx dx dx  dx dx
will get 1Al (implied) as the' =0" can be implied by the rearranmgent of their equation.
2 M1 | -4xy- -4y- 4xﬂ or 4y - 4xﬂ or - 4y+4xg or 4y+4xﬂ
- ax dx dx dx
B1 . 2 or 2. e
dx dx
Note If an extra term appears then awatdAD
39dM1 | dependent on thefirst M mark
For aubstituting x = —2 and y = 4 into an equation involvingj—y
X
Note M1 can be gained by seeing at least one example of substituting2 and at éast one
example of substitutingy = 4 unlessit is clear that they are instead applyiRgc 4 andy = - 2
Otherwise, you will NEED to check (with your calculator) thkat - 2, y = 4 that has been
substituted into their equation involvingz
X
Note Alcso: | f the candidateds solution is not
Note isw: You can, howeer, ignore subsequent working following on from correct solution.
(b) Note The 29M1 mark can be implied by later working.
Eg. Award 15M1 and 2 M1 for Y— 4_ _ -1
2 theirm, evaluated ak=—- 2 ang=
Note | Al: Allow the alternative answe{ry = } Inélg + £(In2) which isin the form p + qIn2
&9 2in2
4.(a) 1stM1 Differentiates implicitly to includeither * 4y% or 4x° - t/x%
Way 2 dy dy
(Ignore adx =8). / is a contant which can be 1
Gay ©
2 .3 dx 2 _ _
1t A1 | Both 4x"- y° - SX@- 3y and =0- =0
dx dx dx dx
2 M1 | - 4xy- -4y—- 4x or 4dy— - 4x or - 4y— +4x or 4y— + 4x
dy dy dy dy
B1 2V - 2YIn2
39 dM1 | dependent on the firstM mark

For aubstitutingx =—2 and y = 4 into an equation involvingg—x
Yy




Question

Scheme Notes Marks
Number
5. y=€e"+2e", x30
Way 1 In4 2
For e+ 2e”
{V =} ,0(‘? (ex + 2€'X)2dx ﬂj( + ) B1
Ignore limits anddx. Can be implied
na Expands (eX +2e X)z - rae®+he®+dwhere
_ 2X <2X
_{”}L (€7 + 4e™+ 4 & a, 3,8 = 0. Ignorer, integral sign, limits anaix. | M1
This can be implied by later wor
Integratesat least one of eithet 2 €*to give +2e?* M1
2 ™
. or +pe #to give ige'zxa,bl 0
{p} %ezx 26 % + 4x§ dependent on the 2 M mark J
e W
e + 46 > % e - 2e, | Al
which can be simplified or usimplified
4- 4xor4e’x | Blcao
dependent on the previous
method mark. Some evidence @
o0 ~ 9 ~ applying limits ofIn4o0.e. and O %
0
={} AL o | pgrama 4 4(In4)g - g%eo - 26%+ 4(0)8 5 to achangedunction inx and | dM1
@ - T subtracts the correct way roun
Note: A proper consideration o
the limit of O is required
() (8- 5+ 4ma)-(5- 2
8 2
= %5,0 +4plin4 or %5,0 +8plIn2 or ”(%5 + 4In4j or 7{%5 +8In 2)
75 75 & 15 1 Alisw
or —p+In2¥ or —p+pIn256 or In.2%¥e?’: or =p(75+32In4), etc
o P At e 0 1 )
[7]
7
Question 5 Notes
5. Note | = is only required for thes1B1 mark and the final A1 mark.

Note | Give XBO for writing pCy*dx followed by Zpdex + Ze.x)z dx

Note | Give 15*M1 for (eX + 2¢ X)Z -

e” + 4e 2 + 26" + 2€° becausey = 2€° + 2¢°

Note | A decimal answer of 46.8731ar p(14.9201... (without a correcexactanswer) is A0

N In4
Note ,og1
&2 O

e> - 2%+ 4xg followed by awrt 46.9without a correcexactanswer) idinal dM1A0

Note | Allow exact equivalents which should be in the fogm + bplnc or p(a + binc),

wherea = %5 or 92 or 9.37%

Do not allowa = 1—50 or 9E
16

16

Note | Give BIMOM1A1BOM1AO for

In4 In4 N
~ X - X 2 ~ 2X - 2X — g} 2X »2xg - '~
pm (e + 2¢e )dx- pm (e + 4e )dx —pgze 2e Eb 8'0

the common respsm

In4

75




Question

Scheme Notes Marks
Number
5. y=€e+2e*, x30
Way 2 In4 2
For e + 2e”
\ =} ,UQ (e" + ZG'X)ZdX ”J-( + ) B1
Ignore limits anddx. Can be implied
u=€e" b %=ex=u andx=In4d b u=4,x=0b u=¢€"=1
X
4 20°1 4, 4 51
~ ~
V= +=5 =du = 2+ — +45=du
P+ Lo v =1 N+ 7 4,
2
(eX + 2e'x) - rauxbulraut
~d 4 45
:{p} né;+—3+_(-jdu whereu=¢€", @, 8,6 #0. | M1
1 utour Ignore 7, integral sign, limits andu.
This can be implied by later wor
Integrates at least one of eithiea uto give J_r%u2 M1 N

or +bu o give igu'za, b1 0, whereu=¢

. 4
= {p} gl 2 32 + 4Inu'3 dependent on the 2 M mark
e u Uy -3 1 2 -2
u+4u-- Eu -2 | A1
simplified or unsimgified, whereu = e*
4ut- 4lnu, whereu=¢* | Blcao
dependent on the previous methog
. . mark. Some evidence of applyin
(1%l o, 2 0 2 060 limits of 4 and1to achanged Y,
_{’0}8@92(4) (4)° 4|n49 512(1) (1) 4n 199 function inu[or In40.e.and O to a M1
integrated function ix] and subtracts
the correct way roung
:{n}[(s_h 4In4j _(E_ j j
8 2
= %5,0 +4pin4d or %5,0 +8pln2 or ”(%5 +4In 4) or 7{%5 +8In 2)
Al isw

75 75 a
or —p+In2® or —p+ pIn256 or In 8’7618 5
57 S+ P gg

75"‘

6O = (75+ 32In4), etc

[7]




Question Scheme Notes Marks
Number
4 -1 > 3 - 2 Let g, . be the
6. lir=128|+4|=-5|, Liir=|3|+u| O|;po4=| 18 |liesonl, acute angle
4 1 1 -4 6 betweenl, andl,
(@) {l,=1,=)} 28-51=3{=A=§ 28-Si=3or
4 o5 da4de 1 5 4- [/ =5+3mand4+/ =1- 4 | B1
or 4-2=5+3u and &A=t A{>u=-2 of =5 or u=-2 (Can be implied)
4 -1 5 3 Puts| =1, and solves to find and/or /7
{OX :} 28|+ 5 -5 or |3|-2| O and substitutes their value fof into |, | M1
4 1 1 -4 or their value fory into |,
_1 - 1
— -1,3,9) or| 3| or —-i+3 + % orcondone
So, X(-1,3,9) ( ) 3 3 | A1 cao
9 9
[3]
-1 3 -1 3 Realisation that the dot produ
(b) d=|-5|, d,=| O|=|-5|¢] O is required betweed, andd, | M1
Way 1 .
1 -4 1) (-4 or a multiple ofd, andd,
-1 3 dependent on the
3 15t M mark. Applies
i dot product formulg gy
cosh = 1)\-4 {z —7 } betweend, andd, or a
JEDP+ (5% + (0 @7+ OF+ € 4F | V27425 multiple of d, andd,
{g=105.6303588.p } 6,,,, = 74.36964117.= 74.37 (2d | awrt74.37seen in (b) only Al
[3]
-1 2 -3
(© | AX="ox"-04=| 3 |-| 18 |=| -15 |or A, X, P AX=3d], {\dl\ =J27}
9 6 3
— Full method for findingAX or XA | M1
= - 2 +(- 2 + 2 {: 3} =
AX = (- 3P+ (- 197 +(3° or3V27{=/243 =9V3 94/3 seeninc) only | Al cao
Note: You cannot recover work for part (c) in either part (d) or part (e). [2]
d YA YA_ =tan6f or Y4 = (their ‘E‘)tan@, where @ is
@ | 2 = tan('74.36964.") their ‘AX‘ M1
Way 1 | "g./3"
their acute or obtusangle betweem, andl,
YA=55.71758..= 55.7 (1d| anything that rounds to 55 Al
[2]
€ | {A X,_s =S0AX=2AB= SoatBi= 350i= 0k
Way 1 _ i i +
- 4 ! 0.3 Substituteither / :(thelr /  foundin (a)) + 2
OB=| 28 |+3.5| -5 [;=| 105 2 M1:
4 1 75 or /,=3- (their / f(;undln(a)) into 1,
4 -1 3.5 At leastoneposition vectois correct.
S : Al
OB=| 28 |+05| =5 [;=| 255 (Also allow coordinates)
4 1 4.5 Both position vectors are corte( , |

(Also allow coordinates)

[3]

13




Question

Number Scheme Notes Marks
6.(e) {AX:2AB:>AB:5AX So,0B=0A+ AB= OB =04 + gZ)?}
Way 2 2 -3 0.5 —
- Applies eitherO4+0.54X or O4-0.54X
OB=| 18 |+0.5] =15 |;=| 105 L . ——. —71 | M1;
) . S where (their AX )= i[(thelr 0X)- OA]
) _3 35 At leastone position vector is corre{ ,
oB=| 18 |—osl —15 |-=| 255 (Also allow coordinates
6 ’ ’ 4'5 Both position vectors are corre Al
3 : (Also allow coordinates
[3]
5 . 4-2 2 2-2 - -3 ,
Wé(e)?, AB=| 28-51 |-| 18 |=| 10-54 D AX=| -15 AX® =243P
y 442 6 ) 3 AB? =27(2- /)
AX =2ABP AX?=4AB*b 243=4(27)(2- /)*b (2- /)Zzgor 27/% - 108/ +%9 0
or 108/? - 432/ +189=0o0r 4/%- 16/ +7=0b / =3.50r/ =0.5
4 _1 05 Full method ofsolving for / the equatia
EEZ 28 1+351 =5 |-=| 105 sz =4-/A\B2 USing(their AX) and 4B M1:
4 1 75 and substitutes at least one of their valy '
' for / into |,
4 -1 35 At least one position vectas corret¢ Al
OB=1 28 |+05] -5 |-=| 255 (Also allow coordinates
4 1 45 Both position vectorare correct Al
' (Also allow coordinates
Note: AX =2A4B = AX = +2AB. Hence,/ =3.50r / = 0.5 can be found from solving eithé [3]
X:-3=x2(2-/)ory:-15=+2(10- 5/)orz:-3=x2(-2+/)
6. (e) L . i
way4 | . —1 3 Applieseither (their 0_X)+0.5£A
OB=| 3 |+05 15 105 or (their OX)+1.5X4 | M1;
9 -3 where (their X4)= 04 — (their OX)
-1 3 At least oneposition \ector is correc
. Al
OB — 3 le1sl 15 25 s (Also allow coordinates
B ' Both position vectors are corre Al
9 -3 (Also allow coordinates
[3]
6. (e)
Way5 | __ -1 2
OB=035|| 3 |+| 18 10 5 Applies — [(thelr OX )+ OA} ML;
9 6
) _3 At least onepaosition vector is correg Al
— : (Also allow coordinates
OB=| 18 |-0.5| —-15 |;= 25.5 "
6 Both position vectors are corre Al
3 4.5 (Also allow coordinates

3]




Question Scheme Notes Marks
Number
6.(e) ‘AX‘ 3«/_:>K_9‘/—_3:>B=3d;30,079:@iiﬁzof1 +1(3d)
Way 6 \/_ 1 2 2 1
2 - 02 04+0.5(K ozpp(;leslf .
0B=| 18 |+0.5[3] =5 ||:=] 105 +0.5(Kd, ) or S(Kd,), VL.
6 1 75 their '
where K = ——=——
343
. 2 -1 3.5 At leastone position vector is corre{ ,,
OB=| 18 |-05[3] =5 |[;=| 255 (Also allow coordinates
6 1 4.5 Both position vectors are corre
. Al
(Also allow cardinates)
3]
Question 6 Notes
6.(a) Note | M1 can be implied by at least two correalidw throughcoordinates frontheir / or from their 77
(b) Note | Evaluatingthe dot product (i.e(- )(3) + (- 5)(0) + (1)(- 4)) is not required
for the M1, dM1 marks.
Note | For M1 dM1: Allow one slip in writing down their direction vectore, and d,
Note | Allow M1 dM1 for
a . 10 a 30
(VD 57+ 7 @+ O +(- 9 Joosg= = Z-5 5% 0
e 10460
¢ - G -
Note | g=1.297995.:, (without evidence of awrt 74.37) is AO
6. (b) Alternative Method: Vector Cross Product
Way 2 | Only apply this scheme if it is clear that vector cross product methods being applied.
8§.106 & 36 € ; i K o | Realisaion that the vecto
® . ae 6 1 : 0 cross product is require
d*d,=2-56°2 06 =} -1-5 1 20"J+15k%1 betweeni,andd, | M1
(a;e 12 88'49 i s 0 -4 y | ora multiple ofd, andd,
Applies the vector produg
sng = ‘/(20) D +AY” formulabetweerd, andd, | gm1
VD4 (-5 + (22 (3% +(0)2 +(- 4)° or a multiple ofd, andd,
V626 :
sng = \/— NeT P g=74.36964117..=74.37(2dp) awrt 74.37seen in (b) only Al
3]
6. (c) M1 | Finds the difference betweéimeir O.X and 04 and applies Pythagoras to the result to fiddor XA
OR applies](their /. foundin (a)) - 2|.J(- 1)%+(- 5%+ (1)°
Note | For M1: Allow one slip in writing down theioX and 04
a 3 0]
Note | Allow M1A1 for & ;5 O leading to AX = /(3 + (157 + (3 =+/243 = 94/3
ae 3 Q
(; -
(e) Note | Imply M1 for no working leading to any two components o @i the OB which are correct.




Question Scheme Notes Marks
Number
6.(d) 9 \/ZJ, their‘ﬂ’ their‘ﬁ|
. n n " " =t 90—9 Or AY: -
Way?2 | —ya- = an(90- "74.36964.) A an(90 - 6) (90— 9)’ | M1
where @ is the acute or obtusangle betweet, andl,
YA=55.71758..= 55.7 (1d anything that rounds to 55| Al
[2]
their | AX
6.(d) YA _ "94/3" Ya __ 4 oe, wheredis the| \;
Way 3 | §n('74.36964.") sin(90- "74.36964.") sinf - sin(90-6)
acute or obtusangle betweet, andl,
= 9«/?33n(74.36964...)= 55.71758..=55.7(1dp) anything that rounds to 55 Al
sin(15.63036...)
[2]
a.106 5 3 5+3u
6.(d) _® 0 5 _
Ways | BZ@ 56, Or=| 3 |+ul 0 |=| 3
ge 19 1 —4 1-4u
2 5+3u -3-3u
YA = 18 — 3 = 15
6 | | 1-4u 5+4u
-3-3u -1 (Allow a sign slip in copyingd,)
Yded =0 = 15 lo] =5 |=0
5+4u 1 = — M1
Applies Y4ed =0 or AYed =0
b 3+3m- 75+5+4m=0 b _677 or YAe(Kd ) =0 or AYe(Kd,) =0
to find /7. and applies Pythagoras to fing
o o ~~2 o o ~ . .
,_a a6700 2 a a6700 numerical expression foAY? or for the
YA" = éé 3- 363799 + (15) + eer?"' 483799 distanceAY
o 2 ~
So, YA= [5% 2220 + (18] + oy
g 79 g7 9
=55.71758..=55.7(1dp) anything that rounds to 55| Al
— — 2
Note: 0Yz¥i+3j—?k,AY:—27£i+ISj+¥k 2]




QNLJ?SZP Scheme Notes Marks
7. —-k\/h 9), 9<h£200, h= 13Q——-11
Substitutesr =130 and eiher@ =-1.1 or dh =11
(@) -11=k4/(130-9) b k=.. dt dt M1
into the printed equation and rearranges to ¢ive...
so,kz—ior—o.l k:—ior—o.l Al
10 10
[2]
(b) Separates the variables correctigh and dt should not be in
the wrong positions, although this mark can be implieq B1
Way 1 \/(h 9 later working. Ignore the integral sigr
I(h—9)_2 dhzj kdt
Integratesi togive tm(h-9);/,m 0| m1
E ﬁ(h_g) - ) 1
=9 _ (40 (h-9)} (h- 9)’
1 = Kkt or = (ther k)t,with/without + c,
¥ 8 () &
or equivalent, whicktan be ursimplified or simplified.
Some evidence @&pplyingboth
{t =0, h=200p } 2,/(200- 9) =k(0) + ¢ t =0 and h = 20C to changecequation| M1
containing a constant of integration, ee@r A W
b c=2191p 2(h—9) = — 0.1+ 2/19: dependent on the previous M mark
TS Applies h =50 andtheir value ofc to
{h=50=} 2/(50- 9)=- 0.L+ 19 their changedequation and rearrang¢ dM1
t=.. to find the value oft = ...
t = 20/191- 206/ 4 t=20J191- 20/ 4 isw | oy
or t=148.3430145.= 148 (minutes) (nearest miy or awrt 148
[6]
(b) % h T Separates the variables correctigh and dt should not be
Way 2 I =J. k dt in the wrong positions, although this mark can be imp Bl
y 200y/(N=9) Jo by later working. Integral signs and limits not necessa
50 71 T
I (h-9) 2dh=J k dt
200 0
Integratesi to give £m(h-9);/,m 0
L0 h9 s A M1
(h-9) T 7
T = [kt], (h—9)t (h-9¢ . . T
(3) ~——— =kt or = (thar k)t, with/withoutlimits,
200 (%) ( : ' Al
or equivalent, which can be implified or simplified.
Attempts to applyimits of h=200, h=50
2J41- 2J19% ki okT and (can be implied) = Oto theirchangecequation M1 7
t— 2441 - 2191 dependent on the previous M mark J
h -01 Thenrearranges to find the value bt ...
t = 20J191- 20/ 4: t=20J191- 20/ 4 or awrt 148| ,,

or t=148.3430145. .=

148 (minutes) (nearest miy

or 2 hours and awrt 28 minute

6]
8







Question 7 Notes

7.(b)

Note

1 dt 1
———— or —=
ky(h-9)  dh (thark)\/(h- 9)

Allow first B1 for writing % = or equivalent

Note

dt 1 : 2 N :
— = ————leading tot = = /(h- 9) (+ c) with/without + c is BIM1A1
dh ky(h- 9) k

Note

After finding k = 0.1in part (a),it is only possible to gain full marks in part (b) ytially writing
dh

R Py \ dh A @:_ T on \ dh _ A

Otherwise, those candidates who fika 0.1in part (a), should lose at least the final A1 mark in
part (b).




Question

Scheme Notes Marks
Number
8. x=3gsing, y=sc’g, 0£q<£
@ {Wheny= 8} 8=sect = co§6_§ = co@——; 6=% Setsy=8 to find 6
and attempts to substitutbeir 6 | M1
k (or x) = 3{ jsw( j into X =3gsng
3
sok(orx):ﬁ Qori Al
2 2 23
Note: Obtaining two alue fork without accepting the correct value is final AO 2]
dx . 30sind — 3sind + B cod
(b) do 3sing + 3 coy Can be implied by later workin Bl
dx 6
&~ dx 0~ . Applies (+K sec® g her—
Y ag {da}g= fsec’ a)(3sing + 3gcosg){ dg} ( )é M1
y Ignore integral sign andg; K 1 0
. Achieves the correct resulb errors in theiworking, e.qg.
= 3gsec2q +tangsec® g dg bracketingor manipulatiorerrors.| Al *
Must haveintegral sign andi@ in their final answer
x=0andx=k = a=0 andﬂzg a=0 andﬂ:% or evidence 00— 0 andk—>% Bl
Note: The work for the final B1 mark must be seen in part (b) only. [4]
gsec’q - Agy(q)- Bfp(g), A>0,B>0,
where g(q)is a trigonometric function iy and | M1
= thar ¢gec’gdg. [Note: g(g) * sec’q]
©) { ~ ] _ . 9(g) = their ¢pec’gdg. [ 9(g q
s*c“qgdg } = gtang- ggangid
Way 1 g q9q | = qiang- g q{ q} dependent on theprevious M mark
Either /gsec®q- Agtang- Bffang, A>0,B>0 | juq
or gsec’q- qtang- fjang
= gtang- In(secq) gsec’g- qtang- In(secq) or gtang+In(cosg) or
or =gqteng+In(osq) | /gsec’g- /gtang- / In(secq) or / gtang+/ In(cosg) | Al
Note: Condonegsec’q - gtang- In(secx) or gtang+In(cosx) for Al
R . tand se€d o /tangsec’q - *Ctan’g or +Csec’q M1
[ Qg qdq] or + Cu?, whereu = cosg
1 2 1 2 2 1 2 1 2 1 2 1 2
= —tan“g or —sec tangsec®g- —tan“qg or =sec“q or or tan“g - —sec
gt q or5ed qq2q2q2coszq 7- 54
or iz whereu = cosg or 0.50 2, whereu = cosg or 0.512, whereu = tang AL
2u A A A
1 or Atandsetfd — = tahd oF- séd or———
or =u?> whereu =tang 2 2 2c080
2 or 0.5 u 2, whereu = cosg or 0.5/ u?, whereu = tang
p E
{Area(R)} g3qtanq 3In(secq)+—tan qu or e3qtanq 3In(secqg) + 3sec qy
é 2 o 2 b
=( f3 3In2+ - (3)j (Q or (3[”)@— 3In2+§(4)]—[2]
_9 i 9 a16 9 3 4l 5.30 Al
= 2+\/§p 3In2 or E+\/§p+3ln@0 or —++37—-1In8 or |n§e 6 oe.

[6]




Question

N Scheme Notes Marks
umber
8.(c) Way 2 for the first 5 marks: Applying integration by parts o@q + tang) sec® gdg
Way 2 N ] -
Su=g+tang ¥ j_u: 1+sec’q %J
(Josec’ g +tengsec® q)dg = (g + tang)sec’qdg, | . a {
TV —swc?g ¥ v=tang= I
1dg q q=9(q) q
h(g) and g(g) are trigonometric functions iyand g(g) = their ¢gec’gdg. [Note: g(g) * sec’q]
Alg +tang)g(g) - Bgl+h(g)a(g), A>0,B>0 | M1
dependent on the previous M mark
; & 2
= (g + tang)tang - 6“ seczq)tanq{dq} Either / g + tang)sec” g
A(g + tang)tang - B(J1+ h(g))tang, A* 0, B>0 | dM1
or (g+tang)tang - (§L+ h(g))teng
= (g +tang)tang - Cftang + tangsec’ g){ dg}
I N 2 ol d (g +tang)tang - In(secq) o.e.
= (g + tang)tang - - A
(g +teng)teng - In(secq) - (Jangsec q{ q} or / gg +tang)tang - In(secqg)go.e. Al
1 tangsec®’q - +Ctan’qg or +Csec’g | M1
= (g +tang)tang - In(secq) - ~tan’q 1,
2 (g + tang)tang - Sty
or = (g + tang)tang - In(secq) - }seczq etc. 1, Al
2 or (g + tang)tang - Esec q
Note | Allow the first two marks in part Ydor gtang- (yang embedded in their working
Note | Allow the first three marks in part)(for gtang- In(secq) embedded in their working
Note | Allow 3 M1 2" A1 marks for eithettan® g - %tanzq or tan’q - %seczq
embedded in their working
Question 8Notes
8.(a) Note | Allow M1 for an answer ok = awrt 2.72 without reference tox/% or lj_
23
Note | Allow M1 for an answer ok = 3(arccos(%))sin(arccos(%)) without reference to\/% or lj_
23
Note | E.g. allow M1 forg = 60°, leading tok = 3(60)sin(60) or k = 904/3




Question 8NotesContinued

8.(b) Note | To gain Al,dg does not need to appear until they obta(‘gqseczq +tangsec® g)dg
. dx . dx . . : .
Note | For M1, thar a0’ wherether P 1 3gsing, needs to be a trigonometric functiongn
q q
Note | Writing dsec3q)(35inq+ 3gcosg) = SGqsecquanqseczq)dq is sufficient for BIM1A1
g dX . ag. N\ dX N\ 2 2
Note | Writing — =3sind + ¥ co® followed by writing (0 s dg = BOC/sec g +tangsecq)dg
do dg
is sufficient for BIM1A1
, ~ 1 . N
Note | The final A mark would be lost fo 3sing + 3gcosg = 3(§gsec’ g +tangsec® g)d
QE? g + 3gcosg Oq q gsec”q)dq

[lack of brackets in this particular case].

Note | Give 29BO0 for 2 =0 and b= 60", without reference tad = %
(c) Note | A decimal answer of 7.861956551... (without a coreseictanswer) is AO.
Note | First three marks are for integratiggec 6 with respect tad
Note | Fourth and fifth marks are for integratingnd se¢é with respect tad
Note | Candidates are not penalised for writihnjﬁeccj as eitherln(secq) or Insecq
Note | gsec®g- gtang+In(secg) WITH N O INTERMEDIATE WORKING  is MOMOAO
Note | gsec®g- gtang- In(cosg) WITH NO INTERMEDIATE WORKING  is MOMOAO
Note | gsec®g- gtang- In(secg) WITH NO INTERMEDIATE WORKING  is MIM1A1
Note | gsec®g- gtang+In(cosg) WITH NO INTERMEDIATE WORKING  is MIM1Al
" ~ du . dv du : .
Note | Writing a correctuy - — with u=¢g,— =tang,— =1andv = thar and makin
g (0w 94~ 4g 9(q) g
one error in the direct application of this formula¥dM1 only.
8.(c) Alternative method for finding(\janqszec2 gdg

é du , 0
?uztanq — =SC qf
i dg i
iﬂzﬁczq Y v=tang |
[dg y

(Jangsec®qdg = tan’g- (Jangsec’ gdg
b 2¢yangsec’gdg = tan’q

(Jangsec’ gdg = %tanzq

tand se€d o - +Ctan’g | M1

tangsec®q - %tanzq Al

E.éu-sec \ %-sec tan a
or | 7 g~ oaendy
| U
Ig=$cqtanq Y v=secq |
[dg y

/

b (yangsec’qdg= sec’q- (pec’ gtangdg
b 2¢jangsec’gdg = sec’q

(Jangsec’ gdg = %seczq

tand se€d o - +Csec’q | M1

tangsec’q - %seczq Al
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