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EITHER: Express LHS in terms of cos# and sind or in terms of tan &
Make sufficient relevant use of deuble-angle formula(e)
Complete proof of the result

OR: Express RHS in terms of cos@and sin# or tn terms of 1and
Express RHS as the difference (or sum) of two fractions
Comgplete proof of the resull

<ante

{SR: an attempt ending with ! "
an

=cotd - 1and earns M1 Bl only ]

EfTHER. Show correct (unsimplified) version of the x or the x* or the x* term
Oblain correct first two lerins 1+ x
Obtain correct quadratic term 2x°

Obtain correct cubic term ” X {alluw , 4.67, 4.66 for the coefficient)

MIl
M1
Al
Ml
M1
Al

Ml
Al
Al

Al

[The M mark may be :mpimd by correct smphﬁf:d terms, if no working 1s shown. it is not earned by

-1
unexpanded binomial coefficients involving -1 e.p. "C, or [ 23] ]

1
n attempt o divide the expansion o —Jx}’ carns I the expansion has a correct
A pt to divide | by th i f {1-3x)* M1 if the expansion ha

(unsimplified} x, x* , or »* term and if the partial quotient contains a term in x. The remaining

A marks are awarded as above.]

OR: Differentiate and calculate f{0), £(0). where f'{x) =&{1 - 3y 75
Obtain correct first two terms 1 + x
Oblain correct quadratic term 2x°
Oblain ¢correct cubic term l;—xs {(allow 365- , 4.67, 4.56 for the cocfficient)

Atternpt to find @ and/or quadratic factor by division or by inspection
Obtain pariial quotient or facter -

State answer a =6

State or imply the other factor is x* —x + 3

[The M1 is earned if division has produced a partial quotiend x% +bx, orif inspection has an unknown

factor x* +bx +¢ and has reached an equation in b and/or c.]
[SR: a correct division with unresolved constant remainder can earn MIA1BOAL

[NB: successive division by a pair of incorrect linear factors, e.g. x-land x+2orx +land x+ 2, can earn

M1AD or M1AL(if their product is of the form x* + x+k ) ]

M1
Al
Al
Al

Ml
Al
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Al
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4 (i) Use the formula correctly at least once M1
State e = 1.26 as fina) answer Al
Show sufficient iterations to justify @ = 1.26 10 2d.p., of show there isa sign change in the
interval {1.255, 1.265) Al
(it} State any suitable equation in one unknown e.g. x = < [x +_12_] Bl
X
. t
State exact value of & (or x) is 32 or2? Bl
5 Obtain derivative + 2sin x + k cos 2x or + 2sin x +&{cos” x + sin® x) M1
Equate derivative to zero and use trig formula to obtain an equation involving only one trig function M1
Obtain a correct equation of this type e.g. 2sinx +sinx-1=0 or cos 2x = cos (37 -x) Al
Obtain value x =1 7 (allow 0.524 radians or 30°) ' Al
Show by any method that the corresponding point is a maximum point Al
Obtain second value x =2 n (allow 2.62 radians or 150°), and no others in range AlN
Determine that it corresponds to a minimum point Al
. . _ 4 8 . C
6 (i) Stateorimply fix)= Brt ) + P eD Bi
Siate or obtain 4 = -3 Bl
State or obtain B=12 Bl
Use any relevant method to find € M1
Obtain C=1 Al
[Special case: allow the form A Dxrf and apply the above scheme (4 = -3, D=1, £=3),]

(i) Integrate and obtainterms —~In (3x + 1) -

GBx+l)  fr41)?
{5R. if f(x) is given an incomplete form of partial fractions, give B for 2 form equivalent {o the omission of
C, ot E, or B in the above, and M1 for finding one coeflicient. |
2

+1n(x+

g P Bl + Bl + Bt/
Use limits correctly M1
Obtain the given answer correctly Al

5
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7 {i) S1ate that

% = k{50 - m)*

Justify & =0.002

(ii) Separate variables and attempt to integrate

Obtain +

1
(50— n)

1
(50-m)?

and 0.002¢, or equivalent

Evaluate a constant or use limits =0, m =10

Obtain any correct form of solution €.g.

Obtain given answer correctly
(3ii) Obtain answer m = 25 when =10
Obtair answer (= 90 when m =45
(iv) Srate that m approaches 30

|
—_ +
0= 0.002r m

8 (i) State or imply a simplified direction vector of /18 3i - j + 2k, or equivalent

x-1 y =

State equation of fisr=i+k + A(3i- j+ 2k}, or —=— =-5-=—— orequivalent

3 -1

Substitute in equation of p and solve for 4, orone of x, y, or z

Obtatn point of intersection -2i+j-k

[Any notation is acceptable.]
(ii) State or imply a normal vecter of pris i+ 3j~ 2Kk

FITHER: Use scalar product to oblain a + 36— 2c =10

OR:

[NB: candidates may transfer from the £ITHER to OR scheme by sublracting the two “point™ equations,

Use peints on / to obtain two equations ina, b, c eg. a+c=1, 4a-b+3e=1

Solve simultanecus equations, obtaining one unknown
Obtain one correct unknown e.g. a =—%

Obtain the other unknownse.g. 6 =35, ¢ ==;-

Use scalar product to obtain a+36 -2c =0
Use scalar product to obtain 3 -6+ 2c=0
Solve simultaneous equations to obtain onc ratioep. a: b

Obtain a:h:c=2:-4
Obtain a=—-§, b=%,

1 =3, or equivalent
=2
€73

2

or transfer from OR to EfTHER by finding one of the “point” equations.}
Calculase the vector product (3i —j + 2K)x(i + 3j - 2k)
Obtair answer — 4i + 8j + 10k , or equivalent

Substitute in — dx + 8y + 10z = o 10 find 4, or eguivalent
Obtain d = 6 , or equivalent

OR:

OR:

[SR: condone the use of xi + yj + 2k for ai + & + £k in the EfTHER scheme and the first OR scheme. |

Obtain a=-%,b=%,c

State or imply a correct equalion of the plane e.g. £ = A3l - j+2k)y + (i + 3j- 2Ky + i+ Kk

=i
3

State 3equations in x, 3. z A, and g eg x =33+ u+l, y=-A+3u,2=21-2u+1

Eliminate A and u

Obtain equation ~4x +8y +10z = 6. or equivalent

Obtain g=~4 ,b=2.¢

%

.

k)
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Al
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Bl
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M1
B1 ./
M1
Al

Al
Ml
B1/
M1
Al
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M1
Al
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M1
Al
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9 (@) Staie or imply that #=2 Bl
State or imply that & = § # (allow 1.05 radians or 60°) Bl
Obtain modulys 4, and argument £ of & (allow 27 2.09 or 2.10 radians or 120°) B1 +B1A
Obtain modulus 8 and arpument rof o (allow 2*; 3.14 or 3.15 radians or 180°) B
[Fotlow through on wrong » and 4]
[SR: if u?and u” are only given in polar form, give B1* foru®and Bl fore’ )

(i) EITHER: Deduce that - Ju +4 =0 from u’+8=0
OR. Verify that 4° - 2x +4 =0 by calculation Bl
State that the other rootis 1 - iJ?T , or equivalent Bl
[NB: stating that the roots are 1+iy3 is sufficient for both B marks.]

{iii) Show both points correctly on an Argand diagram El
Show the correct retevant circle Bl
Show line (segment) correctty Bl
Shade the correct region Bl
{SR: allow work on separate diagrams to be eligible for the first three B marks. |

10 {i) State at any stage that the xcoordinate of 4 15 equal ta 1, or that 4 is the point (1,0) Bl
(i) State f'{x)=2 InTx . Or equivalent Bl
Use product or quoiient rale for the next differentiation M1
Obtain 2. % % +21nx [—:21] , Or any equivaleni correct unsimplified form Al
X

Verify that [*{e)}=10 Al

-3
iy State or imply area is j(lnx)l dx Bl

1
tse %-:7 =eg", or equivalent, in substijuting for x throughout Ml
Obtain given answer cartectly (allow change of limits to be done mentally} Al

(iv) Attempt the first imegration by parts, going he correct way M1
Obtain (u* - Zu + 2)e", or equivalent, after two applications of the rule Al
Obtain exact answer in lerms of e, in any correct form, eg. (e —2e+ 2e} -2, ore-2 Al

[The substitution in (iii) may be done in reverse i.e. starting with the ¥ integral and obtaining the x
integral. The M1A| scheme applies, but only an explicit statement will earn the B1.)
[The MILALAL in (iv) applies to 1hose working in terms of x and ebtaining x({Inx)* -2 Inx+2), or

equivalent.]



