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1 EITHER: State or imply non-modular inequality (9 — 2x)> <1, or a correct pair of linear inequalities,
combined or separate, e.g. -1<9-2x<1 o Bl
Obtain both critical values 4 and 5 B1
State correct answer 4 <x'<35; acceptx>4,x<5 Bl
OR: State a correct equation or pair of equations for both critical valuese.g. 9 - 2x=1and 9-2x= -1,
or 9-2x=1x1 Bl
Obtain critical values 4 and 5 Bl
State correct answer 4 <x <5; acceptx>4,x<5 B1
OR: State one critical value (probably x = 4) from a graphical method or by inspection or by
solving a linear inequality or equation B1
State the other critical value correctly B1
State correct answer 4 <x < 35; acceptx>4,x<5 Bl 3
[Use of <, throughout, or at the end, scores a maximum of B2.]
2 EITHER: State first step of the form /o Inx + _[ ko L ax Ml
. ) X
Obtain correct first stepi.e. 1x*Inx —j% x dx Al
Complete a second integration and substitute both limits correctly Ml
Obtain correct answer 2 In 2 —-i— , OT exact two-term equivalent Al
OR: State first step of the form J = x(xln x £ x) + _[ (xlnx £ x)dx Ml
Obtain correct first step i.e. = x(xln x—x)~ I + _[x dr Al
Complete a second integration and substitute both limits correctly Ml
Obtain correct answer 2 In 2 —-} , OF exact two-term equivalent. Al 4
3 (i) Uselaw for addition (or subtraction) of logarithms or indices Mi*
Use logo 100 =2 or 10 =100 M1(dep*)
Obtain x*+ 5x = 100 , or equivalent, correctly Al 3
(i) Solve a three-term quadratic equation M1
. J425-5
State answer 7.81(allow 7.80 or 7.8) or any exact form of the answer i.e. — or better Al 2
4 (i) Obtain derivative ¢*—8¢™> in any correct form Bl
Equate derivative to zero and simplify to an equation of the form ¢ = a, where a# 0 Mi*
Carry out method for calculating x with a>0 M1l(dep*)
Obtain answer x = In 2, or an exact equivalent (also accept 0.693 or 0.69) Al 4
[Accept statements of the form ‘ u* = a, whereu = e** for the first M1.]
(if) Carry out a method for determining the nature of the stationary point M1
Show that the point is a minimum correctly, with no incorrect work seen . Al 2
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[ftison4, B, C]

[SR: B or C omitted from the form of partial fractions. In part (i) give the first B1, and M1 for the use
of a relevant method to obtain 4, B, or C, but no further marks. In part (ii) only the first M1 and
Al/% Al are available if an attempt is based on this form of partial fractions.]

5 (i) State or imply at any stage that R=5 Bl
Use trig formula to find a M1
Obtain answer a = 36.87° Al 3
(ii) EITHER: Carty out, or indicate need for, calculation of sin~'(% ) M1
Obtain answer 60.4° (or 60.5°) Al
Carry out correct method for second root ie. 180° — 23.578° + 36.870° M1
Obtain answer 193.3° and no others in range AL L
OR: Obtain a three-term quadratic equation in siné or cosé M1
Solve a two- or three- term quadratic and calculate an angle Ml
Obtain answer 60.4° (or 60.5%) Al
Obtain answer 193.3° and no others in range Al 4
(i) State greatest value is 1 : 3 B1/' 1
[Treat work in radians as a misread, scoring a maximum of 7. The angles are 0.644, 1.06 and 3.37.]
. A Bx+C
6 i) State orimply f(x)= + B1*
® Py 9= 555 Y oans
State or obtain 4 =4 Bl(dep*)
Use any relevant method to find Bor C M1
Obtainboth B=4and C=1 Al 4
(if) EITHER: Use correct method to obtain the first two terms of the expansion of (1-1 7,
or A+x)", or @-x)7" M1*
Obtain unsimplified expansions of the fractions e.g. £ (1 +1 x+1 x> +1x°);
(4x + 1)(1-x?) A1+ AL
Carry out multiplication of expansion of (1 +x?)" by (4x+1) M1(dep*)
Obtain given answer correctly Al
-1
[Binomial coefficients involving -1, such as( ] ], are not sufficient for the first M1.]
[ft.isond,B,C] '
[Apply this scheme to attempts to expand (6 + 7x)(2—x) ' (1-x*)}, giving M1A1A1
for the expansions, M1 for multiplying out fully, and A1l for reaching the given answer.]
OR: Differentiate and evaluate f(0) and £'(0) Ml
“Obtain f{0) =3 and £'(0) =5 AlS
Differentiate and obtain £ ”(0) = -1 Al/
Differentiate, evaluate f "/(0) and form the Maclaurin expansion up to the term in x> M1
Simplify coefficients and obtain given answer correctly Al 5
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7 (i) State or obtain a relevant equation e.g. 2ra= 100 Bl
State or obtain a second independent relevant equation e.g. 2r sin a= 99 Bl
Derive the given equation in x (or a ) correctly Bl

(ii) Calculate ordinates at x = 0.1 and x = 0.5 of a suitable function or pair of functions M1
Justify the given statement correctly Al
[If calculations are not given but the given statement is justified using correct statements about the signs
of a suitable function or the difference between a pair of suitable functions, award B1.]
(iii) State x = 50sin x — 48.5x , or equivalent B1
~ Rearrange this in the form given in part (i) (or vice versa) Bl
(iv) Use the method of iteration at least once with 0.1< x, <0.5 Ml
Obtain final answer 0.2435, showing sufficient iterations to justify its accuracy to 3d.p., or showing a
sign change in the interval ( 0.2445, 0.2455) Al
[SR: both the M marks are available if calculations are attempted in degree mode.]
8 (a) EITHER: Square x + iy and equate real and/or imaginary parts to -3 and/or 4 respectively ' Ml
Obtain x*-3*= -3 and 2xy=4 Al
Eliminate one variable and obtain an equation in the other variable M1
Obtain x*+3x*-4=0,0r y* -3 -4 =0, or 3-term equivalent ~ Al
Obtain final answers +( 1 + 2i ) and no others Al
[Accept £1+2i,0orx=1,y=2and x = -1, y = -2 as final answers, but not x =+1, y =42 ]
OR: Convert -3 + 4i to polar form (R, &) Ml
Use fact that a square root has polar form (VR ,50) M1
Obtain one root in polar form e.g. (+/5,63.4°) (allow 63.5° argument is 1.11 radians) Al
Obtain answer 1 + 2i Al
Obtain answer —1 - 2i and no others Al
(b) (1) Carry out multiplication of numerator and denominatorby 2 - i M1
Obtain answer 1+ +Zi or 0.2+ 1.4 Al
(ii) Show all three points on an Argand diagram in relatively correct positions B1
[Accept answers on separate diagrams.]
(iii) State that OC = g B , or equivalent Bl
[Accept the answer OA4.OC = 20B, or equivalent.]
[Accept answers with IOA{ for 04 etc.]
9 (i) State or imply tha ?i =ka(10 - a) B1
Justify & =0.004 Bl
1 : . A B .
1 e = = _1-
(ii) Resolve (1 0= ) lnto partxa fractions = ~ * o= and obtain values 4 = B =; Bl
Separate Vanables obtammg -[__0——5 j.k dr and attempt to integrate both sides M1
a(l0-a
Obtain -L wina -—ln (10-a) Al p
Obtain 0 004t , or equivalent Al
Evaluate a constant or use limits t=0,a=5 M1
Obtain answer t= 23 ln(1 a ] , Or equivalent Al
—a
(iti) Substitute @ =9 and calculate ¢ M1
Obtain answer ¢ = 54.9 or 55 Al

[Substitution of @ = 0.9 scores M0.]

[
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10 (i) Find a direction vector for 4B or CD e.g. AB=i—~2j -3k or CD =-2i —j - 4k
EITHER: Carry out the correct process for evaluating the scalar product of two relevant vectors in

component form

ABCD

Evaluate. cos™ ‘A BH

Obtain ﬁnal answer 45.6°, or 0.796 radians, correctly

OR; Calculate the sides of a relevant triangle using the correct method
Use the cosine rule to calculate a relevant angle
Obtain final answer 45.6°0r 0.796 radians, correctly

D using the correct method for the moduli

Bl

Ml

Ml

Al

M1
Ml
Al 4

[SR: if a vector is incorrectly stated with all signs reversed and 45.6° is obtained, award BOMIM1Al.]

[SR: if 45.6° is followed by 44.4° as final answer, award A0.]

(ii) EITHER: State both line equations e. g 4itk+Ai-2j-3Kk) and i +j + ui+j+4k)
Equate components and solve for A or for x4

Obtain value 2= -1

Verify that all equations are satisfied, so that the lines do intersect, or equivalent’
[SR: if both lines have the same parameter, award BIM1 if the equations are inconsistent

or u=1

and B1M1ALl if the equations are consistent and shown to be s0.]

OR: State both line equations in Cartesian form

Solve simultaneous equations for a pair of unknowns e.g. x and y
Obtain a correct paire.g. x=3,y =2
Obtain the third unknown e.g. z = 4 and verify the lines intersect

OR: Find one of a,EE,EZ,BE e
Carry out correct process for evaluating a relevant scalar triple product e.g. CA. (E x E’B)

Show the value is zero
State that (a) this result implies the lines are coplanar, (b) the lines are not parallel, and

thus the lines intersect (condone omission of one of (a) and (b))

e.g CA =3i-j+k

OR: Carry out correct method for finding a normal to the plane through three of the points
Obtain a correct normal vector
.. Obtain a correct equation e.g. x+2y —~z =3 for the plane of 4, B, C

Verify that the fourth point lies in the plane and conclude that the lines intersect

OR: State a relevant plane equation e.g. r = 4i + k +A(i -

plane of 4, B, C

2j~ 3k) +2(-3i + j —k) for the

Set up equations in A and 4, using components of the fourth point, and solve for A or u

Obtain value A= 1 or

H=2

Verify that all equations are satisfied and conclude that the lines intersect

{continued)
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10 (continued) .
(i) EITHER Find PQ fora general point Q on AB eg. 3i- 5 § —Sk + A1 ~ 2j - 3k)

Calculate PQ .AB correctly and equate to zero
Solve for A obtaining A=-2
Show correctly that PQ = f3 , the given answer

OR: State ﬁ(or -513) and 4B in component form
Carry out correct method for finding their vector product
“Obtain correct answer e.g. APx AB =-5i ~-4j+k

Divide modulus by IZEI and obtain the given answer NE)

OR: State AP(or BP) and 4B in component form
[4P.4E

=

Carry out correct method for finding the projection of AP(or BP) onAB i.e.

Obtain correct answer e.g. AN = 28 or BN = 42
iy Tz
Show correctly that PN = ﬁ , the given answer
OR: State two of 213, 1—3—13,2—5 in component form
Use the cosine rule in triangle ABP, or scalar product, to find the cosine of 4, B, or P
-28

Obtain correct answer e.g. cos A =

V14459

Deduce the exact length of the perpendicular from P to AB is V3, the given answer

B1/
Ml

Al
Al
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