QL.

5 (i)

Q2.

Q3.

Q4.

(ii)

(iii)

(i)

(i)

3 ()

(ii)

Make recognizable sketch over the given range of two suitable
graphs,e.g.y=Inxandy=2-x

State or imply link between intersections and roots and justify
given answer

Consider sign of In x - (2 - x*)at x =1 and x = 1.4, or equivalent
Complete the argument correctly with appropriate calculation

Use the given iterative formula correctly with 1= x, =1.4
Obtain final answer 1.31

Show sufficient iterations to justify its accuracy to 2d.p.,

or show there is a sign change in the interval (1.305, 1.315)

Use the given iterative formula correctly at least ONCE with x; =3
Obtain final answer 3.142
Show sufficient iterations to justify its accuracy to 3 d.p.

: . 1 306
State any suitable equation e.g. X = g 4x+—f
x

Derive the given answer a (or x) = /306

Use the given iterative formula correctly at least once
Obtain final answer a =1.68
Show sufficient iterations to justify the answer to 2 dp

State equation, e.g. x = %x + % in any correct form
X

Derive the exact answer « (or x) = 1/5, or equivalent

B1+B1
B1
(3]
M1
A1
(2]
M1
A1
A1
[3]
M1
A1
A1
B1
B1
M1
A1
B1 3
B1
BT 2



6 (i) Make recounsrable skesch of an approprisic exponcatial carve, €.p 3 = 9¢
Skedch the appropeiale second Qive, €6 b = v correctly and Justaly the given statement
(i) Consader signof r—Ye alr= ) amd £ =2 or squivalen)
Conplete the arpument comeetly witli appropriaie calaitlations
(i Stake or wnply the sxpiation =4 (InY-tax)
Rearrange this in the form given in pan (i), or work vice verse
(iv) Use fhe itcrative formuks castectly al feast cace
Obtain finy] answery = 107
Show sufficien iterations w jusiify its acouracy o 2 d.p. or show there is a Sign change tn (he
intervitl ¢ 1085, | 075

Q5.

50

(i)

(iii)
(iv)

Q6.

7 (@)

(i)

(iii)

Q7.

Make recognisable sketch of a relevant graph, e.g. y = secx
Sketch an appropriate second graph, e.g. y =3 —x, correctly and justify
the given statement

Consider sign of secx — (3 —x) at x=1 and x = 1.2, or equivalent
Complete the argument correctly with appropriate calculations

Show that the given equation is equivalent to secx = 3 —x, or vice versa

Use the iterative formula correctly at least once

Obtain final answer 1.04

Show sufficient iterations to justify its accuracy to 2 d.p., or show there
is a sign change in the interval (1.035, 1.045)

Use product rule
Obtain derivative in any comrect form
Equate derivative to zero and solve for x

Obtain answer x = —% correctly

Obtain y =—1/(2e) or exact equivalent

Show that 20 = xe™* is equivalent to x = % In(20 / x) or vice versa

Use the iterative formula correctly at least once
Obtain final answer 1.35
Show sufficient iterations to justify its accuracy to 2 d.p.

Bl

B1

M1

B1

M1
Al

Bl

Hi
A1)

Mi
Al

Bl
Bl

Al
Al

M1*
Al

[2]

(2]
(1]

[3]

M (dep*)

Al
Al

Bl

Ml
Al
Al

[3]
(1]

[3]



7 (i) Use product rule M1*

Obtain derivative in any comrect form Al
Equate derivative to zero and solve for x Ml (dep*)
Obtain answer x = —;_ correctly Al
Obtain y =—1/(2e) or exact equivalent Al [5]
(ii) Show that 20 =xe™ is equivalent to x = % In(20 / x) or vice versa B1 [1]
(iii) Use the iterative formula correctly at least once M1
Obtain final answer 1.35 Al
Show sufficient iterations to justify its accuracy to 2 d.p. Al [3]
Q8.
7 (i) Make a recognisable sketch of a relevant graph, e.g. y=2 —x Bl
Sketch an appropriate second graph, e.g. y = ™, and justify the given statement Bl [2]
(ii) Consider sign ofe™—(2-x)atx=0andx=0.5, or equivalent M1
Complete the argument correctly with correct calculations Al 2]
(iii) Show thate**=2—xis equivalent to x = lT In(2 — x), or vice versa Bl [1]
(iv) Use the iterative formula correctly at least once Ml
Obtain final answer 0.27 Al
Show sufficient iterations to justify its accuracy to 2 d.p., or show there is a sign change
in the interval (0.265, 0.275) Al [3]
Q9.
6 (i) Make a recognisable sketch of a relevant graph,e.g.y =Inxor y=2 —x° Bl
Sketch a second relevant graph and justify the given statement Bl [2]
(ii) Consider sign of In x — (2 — Y)atx=13andx=14,or equivalent Ml
Complete the argument correctly with appropriate calculations Al [2]
© UCLES 2010
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(iii) Show that given equation is equivalentto x = /(2—Inx) or vice versa Bl [1]
(iv) Use the iterative formula correctly at least once M1
Obtain final answer 1.31 Al
Show sufficient iterations to justify its accuracy to 2 d.p. or show there is a sign change
in the interval (1.305, 1.315) Bl [3]



Q10.

q

Q11.

Q12.

Q13.

() Draw correct sketch of y=e™
Draw correct sketch of y= 14 —x~
Indicate two real roots only from correct sketches

(i) Consider sign of e* + x* — 14 for 1.2 and 1.3 or equivalent
Justify conclusion with correct calculations ( f(1.2) =-1.54, f(1.3) =1.15)

(iii) Confirm given answer x = %ln(M—xz)

(iv) Use the iteration process correctly at least once
Obtain final answer 1.26
Show sufficient iterations to 4 decimal places to justify answer or show a sign change in
the interval (1.255, 1.256)
[1.2 — 1.2653 — 1.2588 — 1.2595 ;
1.25 - 1.2604 — 1.2593 — 1.25%4 ;
1.3 — 1.2522 — 1.2598 — 1.2594 ]

() Use the iteration process correctly at least once
Obtain at least two correct iterates to 5 decimal places
Conclude o = 0.952
[1—0.95647 — 0.95257 — 0.95223 — 0.95220]

i) State or imply equation is x=—3/x> +6
(ii) ply eq

Obtain 8x* —x*— 6=0

8| —

(i) Obtain derivative of form k(27 + 1)~
Obtain —4(27+ 1)~ or equivalent as derivative of x

Obtain L(r+2) * or equivalent as derivative of y
dy
Equate attempt at d_ to -1
X

Obtain (2p +1)* =8(p + 2)% or equivalent

Confirm given answer p=(p+ 2):T s

(if) Use iteration process correctly at least once
Obtain final answer 0.678
Show sufficient iterations to 5 decimal places to justify answer or show a sign change in
the interval (0.6775, 0.6785)
[0.7 — 0.68003 — 0.67857 — 0.67847 — 0.67846]

Bl
Bl
Bl

M1
Al

Bl

M1
Al

Al

M1
Al
Al

Bl
Bl

M1
Al

B1

M1

Al
Al

M1
Al

Al

[3]

(2]

(3]

[3]

[2]

(6]

(3]



6

U]

(ii)

Attempt use of quotient rule or equivalent
2(x +2)cos2x —sin2x
(x+2)?

Equate numerator to zero and attempt rearrangement

Confirm given result tan 2x=2x + 4

Obtain or equivalent

Consider sign of tan 2x — 2x — 4 for 0.6 and 0.7 or equivalent
Obtain —2.63 and 0.40 or equivalents and justify conclusion

(iii) Use iteration process correctly at least once

(ii)

(i)

(iv)

Q15.

Obtain final answer 0.694

Show sufficient iterations to 5 decimal places to justify answer or show a sign change in

the interval (0.6935, 0.6945)

[0.6 — 0.69040 — 0.69352 — 0.69363
0.65 — 0.69215 — 0.69358 — 0.69363
0.7 — 0.69384 — 0.69364 — 0.69363]

Make a recognisable sketch of a relevant graph, e.g. y=cotx ory=4x -2
Sketch a second relevant graph and justify the given statement

Consider sign of 4x — 2 — cotx atx= 0.7 and x = 0.9, or equivalent
Complete the argument correctly with appropriate calculations

: iow A 1+2tanx 3
Show that given equation is equivalent to x = —————, or vice versa

4tan x

Use the iterative formula correctly at least once
Obtain final answer 0.76

Show sufficient iterations to justify its accuracy to 2 d.p. or show there is a sign change

in the interval (0.755, 0.765)

Ml
Al

Ml
Al

M1
Al

M1
Al

Al

Bl
Bl

M1
Al

Bl

M1
Al

B1

[4]

(2]

[3]

(2]

[2]

(1

3]



6 (i) Make arecognisable sketch of a relevant graph, e.g. y=3e*ory =8 — 2x Bl
Sketch a second relevant graph and justify the given statement Bl 2]

© Cambridge International Examinations 2013
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(ii) Consider sign of 3¢"— 8 + 2x at x = 0.7 and x = 0.8, or equivalent Ml
Complete the argument correctly with appropriate calculations Al [2]

(£ (0.7) = —-0.559, f (0.8) = 0.277 or equivalent)

(iii) Show that given equation is equivalent to x = In[8 — 2.\‘} , Or vice versa BI [I]
(iv) Use the iterative formula correctly at least once Ml
Obtain final answer 0.768 Al
Show sufficient iterations to justify its accuracy to 3 d.p.
X, = 0.7 X, =0.75 X, = 0.8
0.78846 0.77319 0.75769
0.76129 0.76603 0.77082
0.76971 0.76825 0.76676
0.76711 0.76756 0.76802
0.76791 0.76763
0.76766
or show there is a sign change in the interval (0.7675, 0.7685) Bl [3]

Q16.

4 (i) Make recognisable sketches over the given range of a suitable pair of graphs e.g. y =sinx andy = —1,; Bl
x

State or imply connection between intersections and roots and justify given statement : B1

(if) Calculate values (or signs) of sinx--—lz— at x=1land x=1.5 ‘ . Mi
x

Derive given result correctly Al
(iii) Rearrange sinx -'xl? and obtain given answer _ X Bl
(iv) Use the iterative formula correctly with 1< x, <1.5 ' Ml

Obtain final answer 1.07 . Al

Show sufficient iterations to justify its accuracy to 3d.p., or show there is a sign change in the

interval (1.065, 1.075) . Al

Q17.



5(i)

(ii)

(iii)

Q18.

Make recognisable sketch of y=2% or y=x, forx <0
Sketch the other graph correctly

Consider sign of 2* — x” at x =—1 and x =—0.5, or equivalent
Complete the argument correctly with appropriate calculations

Use the iterative form correctly

Obtain final answer —0.77

Show sufficient iterations to justify its accuracy to 2 s.f., or show there
is a sign change in the interval (-0.775, —0.765)

6 (i) Make recognisable sketch of an appropriate trig curve, e.g. y = cot x,

forO0< x< ln
2

Sketch the appropriate second curve e.g. y = x correctly and justify the
given statement

© University of Cambridge International Examinations 2005
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(ii) Consider sign of cot x — x at x = 0.8 and x = 0.9, or equivalent
Complete the argument correctly with appropriate calculations

(iii)  Show, using cot x Eta% , that cot x = x is equivalent to x = arctan (%)

(or vice versa)

(iv)  Use the iterative formula correctly at least once
Obtain final answer 0.86
Show sufficient iterations to justify its accuracy to 2 decimal places, or show
that there is a sign change in (0.855, 0.865)

Q19.

M1
A1l

B1

M1
A1l

B1

Bl
Bl

2]

M1
Al

2]

M1
Al



“-

o

Maks recogrizable sietch of o relevant graph. =g 3= |1ix
Skeich an approprinte seoood praph, =g, § = In r, comrectly and fustcly the oyven stmcmeni

() Cotsidher sign of L'y -Inrat = | and x = 1, or souivalent

Complete the argument cormssiy with appeopnnts calcudmons

(1§ Skhow st the given equagion i squivalent w Ly = In 3, ar ey veesy

(v

Q20.

Lse the ieentive formula correctly Al least opce

Obcain final answer | 76

Show sufficsent itermbons 10 jusify i accuracy 40 2 d p., or thow here o5 o s Shange
In (L7355 L.765)

S () Obtain area of shaded segment in lems of rand 2 e 8. 4r¥z -1 - sma

Equate area of shaded segment 10 47 r?, or equivalent
Obisin given answer oorrectly

(i) Consider signof 5 - sinx~dxatx=dxrandxr=4x, or cquivalen

Compiete the argument correctly with appropriate calculavons

(iid) Use the iterative formula carrectly at feast onoe

Q21.

2 @)

(i)

(ii)

(iii)

(iv)

Q23.

Obidin final answer 1.97
Show sufficient iterations to justify ils accurscy 10 2 d.p or show there 1s & sign change in the
Imterval (1.965, 1.975)

Use the iterative formula correctly at least once

Obtain final answer 2.29

Show sufficient iterations to justify its accuracy to 2 d.p. (must be working to 4 d.p.)
— 3 iterations are sufficient

. 2 B .
State equation x = ;x +—-, or equivalent
2

Derive the exact answer @ (orx)= /12 , or equivalent

Make a recognizable sketch of a relevant graph, e.g. y=cosxory=2-2x
Sketch a second relevant graph and justify the given statement

Consider sign of cos x — (2 — 2x) at x = 0.5 and x = 1, or equivalent
Complete the argument correctly with appropriate calculations

Show that the given equation is equivalent tox=1— 1 cosx, or vice versa

Use the iterative formula correctly at least once

Obtain final answer 0.58

Show sufficient iterations to justify its accuracy to 2 d.p. or show there is a sign change
in the interval (0.575, 0.585)

Bi
Bi
Ml
Al
Bl
M
Al

Bl

Mi
Al
Ml

Al
M1
Al

B1

M1
Al

Bl

B1

Bl

B1
Bl

M1
Al

Bl

Al

B1

p——

(3]

2]

2]

[2]
(1

[3]



(ii)
(iii)

Q24.

(i)

(i)

Q25.

6 (i) Considersign of

EITHER: Integrate 1 —e " obtainingx +e™
Obtain indefinite integral x —e™
Substitute limits x = 0, x = p correctly
Obtain answer p + e — 1, or equivalent

OR: Integrate ¢ obtaining + e™
Substitute limits x = 0, x = p correctly
Obtain area below curve is 1 —e”
Obtain answer p + ¢ — 1, or equivalent

Show thatp + ¢” — 1 =1 is equivalent to p = 2 — ¢ or vice versa

Use the iterative formula correctly at least once
Obtain final answer 1.84
Show sufficient iterations to justify its accuracy to 2 d.p.

Use product rule

Obtain correct derivative in any form

Equate derivative to zero and express tan x in terms of x
Obtain given answer

2
Consider sign oftanx — — at x =1 and x = 1.2, or equivalent
%

Complete the argument with correct calcuations

Use the iterative formula correctly at least once
Obtain final answer 1.08

Show sufficient iterations to justify its accuracy to 2 d.p. or show there is a sign

change in the interval (1.075, 1.085)

6
>—x—1 atx=14 and x= 1.6, or equivalent

X

Complete the argument correctly with appropriate calculations

6
(i) State — =x+1
x°

Rearrange equation to given equation or vice versa

(iii) Use the iterative formula correctly at least once
Obtain final answer 1.54

Show sufficient iterations to justify its accuracy to 2 d.p. or show there is a sign change in

the interval (1.535, 1.545)

Q26.

M1
Al
M1
Al
M1
M1
Al
Al

B1
M1

Al
Al

M1
Al
M1
Al

M1
Al

M1
Al

Al

Ml
Al

Bl
Bl

M1

Bl

[4]
(1]

[3]

[4]

(2]

[3]

(2]

(2]

(3]



2 (i) Use the iterative formula correctly at least once
Obtain final answer 1.82
Show sufficient iterations to justify its accuracy to 2 d.p. or show there is a sign
change in the interval (1.815, 1.825)

. . Tx 5 .
(ii) State equationx = ? + 2—4 , or equivalent
X

Derive the exact answer o (or x) = /20

Q27.

6 (i) Considersign of ¥ —2x* + 5x —3atx=0.7 and x=0.8
Complete the argument correctly with appropriate calculations

(i) Rearrange equation to given equation or vice versa
State a=2and b=5

(iii) Use the iterative formula correctly at least once
Obtain final answer 0.74
Show sufficient iterations to justify its accuracy to 2 d.p. or show there is a sign change in
the interval (0.735, 0.745)

Q28.

= |—-

5 () Make arecognisable sketch of a relevant graph, e.g. y =sinxor y =
Sketch a second relevant graph and justify the given statement

(ii) Consider sign of L5 sinxyatx =1.1 and x = 1.2, or equivalent
X

Complete the argument correctly with appropriate calculations
(iii) Use the iterative formula correctly at least once
Obtain final answer 1.11

Show sufficient iterations to justify its accuracy to 2 d.p. or show there is a sign change in
the interval (1.105, 1.115)

Q29.

10

M1
Al

B1

Bl

Bl

M1
Al

Bl
Bl

M1
Al

Bl

B1
B1

M1
Al

M1
Al

B1

[3]

2]

[2]

[2]

(3]

[2]

[2]

[3]



7 ()

(ii)

At any stage, state the correct derivative of e 7

Use product rule

Obtain correct derivative in any form

Equate derivative to 3 and obtain given equation correctly

Consider sign of 2 + 6e E X, or equivalent
Complete the argument correctly with appropriate calculations

(iii) Use the iterative formula correctly at least once

Q30.

5 0
(ii)

(i)

Q31.

4 @

(ii)

Q32.

Obtain final answer 3.21

Show sufficient iterations to justify its accuracy to 2 d.p. or show there is a sign change in

the interval (3.205, 3.215)

Attempt to integrate and use limits ¢ and &
Obtain 1 sin &

State that area of rectangle = fcos #, equate area of rectangle to area of R
and rearrange to given equation

Use the iterative formula correctly at least once

Obtain final answer 0.56

Show sufficient iterations to justify its accuracy to 2 d.p. or show there is a
sign change in the interval (0.555, 0.565)

State or imply correct ordinates 1.4142..., 1.1370..., 1

. " T .
Use correct formula, or equivalent, correctly with #= — and three ordinates
4
Obtain answer 1.84 with no errors seen

Use the iterative formula correctly at least once

Obtain final answer 1.06

Show sufficient iterations to justify its accuracy to 2 d.p. or show there is a sign
change in the interval (1.055, 1.065)

11

M1
Al

M1
Al

Bl

Ml

Bl

M1
Al

Bl

B1
M1

Al

M1
Al

Bl

[4]

[2]

(3]

[2]

(1

B3]

[3]

[3]



2 (i)
(ii)
(iii)
Q33.
7 (i)
(i)
(iii)
Q34.

Consider sign of x*+2x—9atx=1.5andx= 1.6
Complete the argument correctly with appropriate calculations
(£(1.5)=—0.9375.£(1.6)=0.7536)

Rearrange x* + 2x — 9 = 0 to given equation or vice versa
Use the iterative formula correctly at least once

Obtain final answer 1.56
Show sufficient iterations to justify its accuracy to 2 d.p.

X,=1.5 X, = 1.55 X,=1.6
1.5874 1.5614 1.5362
1.5424 1.5556 1.5685
1.5653 1.5520
1.5536 1.5604
1 5595 1.5561
1.5565

or show there is a sign change in the interval (1.555, 1.565)

Integrate to obtain terms 4x” and 1e”

Substitute limits correctly

1
2

: £ 7 2, 1
Obtain correct equation in any form 4a° +5e" =

| =

Rearmrange to given answer correctly

a

Consider sign of —a, orequivalent

Complete the argument correctly with appropriate calculations
(fl0.2)=0.112, £(0.3)=—0.015)

Use the iterative formula comrectly at least once
Obtain final answer 0.29
Show sufficient iterations to justify its accuracy to 2 d.p.

x, =02 x,=0.25 x,=03
0.3120 0.2992 0.2851
0.2815 0.2853 0.2894
0.2905 0.2894
0.2879

or show there is a sign change in the interval (0.285, 0.295)

12

M1
Al

Bl

M1
Al
B1

Bl + Bl
M1

Al
Al

M1
Al

M1
Al
Bl

[2]

(1]

[3]

[3]

2]

(3]



4 @

(ii)

(iii)

Q35.

(i)

Q36.

7 (i)

(i)

(iii)

Q37.

Sketch, showing the correct shape of each, y=3Inx and y=15-x"
Indicate the correct intercepts (1,0) and (0,15)
Indicate one real root from two correct sketches

Consider sign of 3Inx+x" =15 for 2.0 and 2.5 or equivalent
Justify conclusion with correct calculations (-4.9 and 3.4 or equivalents)

Use the iteration process correctly at least once

Obtain final answer 2.319

Show sufficient iterations to 5 decimal places to justify answer or show a sign change in
the interval (2.3185, 2.3195)

Either  Square both sides to obtain linear equation
s 168 3 1
Obtain x=-2 or = or 4
Or Solve linear equation in which, initially, signs of x are different

Obtain x+2=—-x+13 orequivalent and hence 4 or equivalent

Apply logarithms and use power law
Obtain ylog3=log4 and hence y=1.55

Integrate to obtain ke’* + mx’
Apply both limits to obtain +e* +1a’ —L=10 or equivalent
Rearrange to form involving natural logarithm

Obtain a =4In(61— 2a3) with no errors seen (AG)

Consider sign of @ —+In(61 - 2a*) for 1.0 and 1.5 or equivalent
Obtain —0.36 and 0.17 or equivalent and justify conclusion

Use iteration process correctly at least once

Obtain final answer 1.343

Show sufticient iterations to 5 decimal places to justify answer or show a sign
change in the interval (1.3425, 1.3435)

13

Bl

Bl
Bl

M1
Al

M1
Al

Al

Ml
Al

Ml
Al

Ml
Al

M1
Al
DMI1
Al

M1
Al

M1
Al

Al
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(2]
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6

®

(ii)

(iii)

Q38.

Use quotient rule or equivalent

3x 2 3z
Obtain i ve ) e or equivalent

(1 + e‘l"')z

Equate first derivative to zero and attempt rearrangement to x = ...

Obtain x = %(1 +e’3") with sufficient detail and no errors seen (AG)

Consider sign of x —%(1 + e'“) at 0.7 and 0.8 or equivalent

Obtain correct values (—0.05 and 0.07 or equivalents) and conclude appropriately

Use the iterative formula correctly at least once

Obtain final answer 0.739

Show sufficient iterations to 5 decimal places to justify result or show a sign change in
the interval (0.7385, 0.7395)

Either ~ Square both sides obtaining 3 terms on each side

@

(ii)

Solve 3-term quadratic equation

Obtain —% and 6

Obtain value 6 from graphical method, inspection, linear equation, ...
Obtain value —3 similarly

Identify x—3 as divisor

Divide by linear expression at least as far as x term
Obtain quotient x* +3x-16

Obtain zero remainder with no errors in the division
Equate quotient to zero and confirm x=3/16—3x (AG)

Use iteration process correctly at least once

Obtain final answer 2.13

Show sufficient iterations to 4 decimal places or show a sign change in the interval
(2.125,2.135)

P3 (variantl and 3)

QL.

14

M1
Al

DM1
Al

M1
Al

M1
Al

Al

M1
M1
Al
Bl
B2

Bl
M1

Al
Al

Al

M1
Al

Al
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Q2.

6

Q4.

(i) Using the formulae 1r*@and Lr*sin@, or equivalent, form an equation

Obtain a correct equation in # and x and/or x/2 in any form
Obtain the given equation correctly

(ii) Consider the sign of x— (% m—sinx)atx= 1.3 and x = 1.5, or equivalent

Complete the argument with correct calculations

(iii) Use the iterative formula correctly at least once

(U]

(ii)

(ii)

Obtain final answer 1.38

Show sufficient iterations to at least 4 d.p. to justify its accuracy to 2 d.p., or show

there is a sign change in the interval (1.375, 1.385)

Use correct quotient or product rule

1 Inx
¥x+1) (x+1)?
Equate derivative to zero and obtain the given equation correctly
(x+1)

Inx
Complete the argument with correct calculated values

Obtain correct derivative in any form, e.g.

Consider the sign of x— at x =3 and x =4, or equivalent

M1

Al
Al

M1
Al

M1
Al

Al

M1
Al

Al
M1
Al

Use the iterative formula correctly at least once, using or reaching a value in the interval (3, 4) M1

Obtain final answer 3.59
Show sufficient iterations to at least 4 d.p. to justify its accuracy to 2 d.p..
or show there is a sign change in the interval (3.585, 3.595)

State or imply area of segment is - % ¥ sind or 500 —50sin@
Attempt to form equation from area of segment = L of area of circle, or equivalent

Confirm given result & = 27 +sind

Use iterative formula correctly at least once

Obtain value for @ of 2.11

Show sufficient iterations to justify value of Gor show sign change in interval
(2.105, 2.115)

Use correct trigonometry to find an expression for the length of 4B

e.g. 20sin 1.055 or +/200—-200co0s2.11

Hence 17.4

[2.1 > 2.1198 — 2.1097 — 2.1149 — 2.1122]

15

Al

Al

B1
M1
Al

M1
Al

Al
M1

Al

(3]

[2]

(3]

[3]

(3]

[3]

[3]



6

Q5.

Q6.

10

Q7.

(i) Make recognisable sketch of a relevant graph over the given range
Sketch the other relevant graph and justify the given statement

(ii) Consider the sign of cotx — (] +x? ) atx=0.5 and x = 0.8, or equivalent
Complete the argument with correct calculated values

(iii) Use the iterative formula correctly at least once with 0.5<x, <0.8
Obtain final answer 0.62

Show sufficient iterations to 4 d.p. to justify its accuracy to 2 d.p., or show there is a sign

change in the interval (0.615, 0.625)

State or imply 4—2" =—10 and 10

Use correct method for solving equation of form 2" =a
Obtain 3.81

(i) Use comect identity for tan 2x and obtains at* + b + o + dt = 0, where b may be zero
Obtain correct horizontal equation, e.g. 47+ 57 — 57 =0
Obtain k(7' + et + f)= 0 or equivalent

Confirm given results /=0 and f=3/7+0.8

(i) Consider sign of 7—3/7+0.8 at 1.2 and 1.3 or equivalent
Justify the given statement with correct calculations (-0.06 and 0.02)

(iii) Use the iterative formula correctly at least once with 1.2 <7, < 1.3
Obtain final answer 1.276
Show sufficient iterations to justify answer or show there is a change of sign in interval
(1.2755, 1.2765)

(iv) Evaluate tan™' (answer from part (iii)) to obtain at least one value
Obtain -2.24 and 0.906
State —z, 0 and 7
[SRIf A0, BO, allow B1 for any 3 roots]
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7 (i) Substitute for x and dx throughout the integral
Obtain Pu cosu du

Integrate by parts and obtain answer of the form awsinu + b cosu , where ab # 0
Obtain 2usinu+2cosu

Use limits # =0, # = p correctly and equate result to 1

Obtain the given answer

(ii) Use the iterative formula correctly at least once
Obtain final answer p = 1.25
Show sufficient iterations to 4 d.p. to justify its accuracy to 2 d.p., or show there is a sign
change in the interval (1.245, 1.255)

Q8.

4 (i) Either State or imply non-modular equation (4x— 1)? =(x-3) or pair of
linear equations 4x—1=+(x-3)
Solve a three-term quadratic equation or two linear equations

Obtain —2 and i
3 5

’ 2 2 : o c
Or Obtain value — 3 from inspection or solving linear equation

Obtain value % similarly

(ii) State or imply at least 4”7 =%

, following a positive answer from part (i)

Apply logarithms and use loga” =bloga property
Obtain —0.161 and no other answer

Q9.

6 (i) State the correct derivatives 2¢*** and 2/x
Equate derivatives and use a law of logarithms on an equation equivalent to ke
Obtain the given result comrectly (or work vice versa)

-3

=mix

(ii) Consider the sign of a— %(3 —In a)whena=1and a =2, or equivalent

Complete the argument with correct calculated values
(iii) Use the iterative formula correctly at least once
Obtain final answer 1.35

Show sufficient iterations to 4 d.p. to justify 1.35 to 2 d.p., or show there is a sign change
in the interval (1.345, 1.355)

Q10.
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3

()

(i)

Q11.

(U]

(ii)

(i)

Q12.

7

o)

(ii)

Q13.

Use the iterative formula correctly at least once
State final answer 2.78

Show sufficient iterations to at least 4 d.p. to justify its accuracy to 2 d.p., or show there

is a sign change in an appropriate function in (2.775, 2.785)

State a suitable equation, e.g. x = %x + %
x

State that the exact value of & is /60 , or equivalent

Make recognisable sketch of a relevant graph over the given range
Sketch the other relevant graph on the same diagram and justify the given statement

Consider sign of 4x* — 1 — cot x at x = 0.6 and x = 1, or equivalent
Complete the argument correctly with correct calculated values

Use the iterative formula correctly at least once

Obtain final answer 0.73

Show sufficient iterations to at least 4 d.p. to justify its accuracy to 2 d.p., or show
there is a sign change in the interval (0.725, 0.735)

Attempt integration by parts
Obtain —x 'Inx+ J.Lﬁdr,
x°

xlnx—x +2J-lnx

2

dx-2 j. L, dx or equivalent
x

Y

X

Obtain —x ' Inx—x"" or equivalent

Use limits correctly, equate to  and attempt rearrangement to obtain @ in terms of In a

Obtain given answer a = }(] +In a) correctly

Use valid iterative formula correctly at least once
Obtain final answer 3.96

Show sufficient iterations to > 4 dp to justify accuracy to 2 dp or show sign change in

interval (3.955, 3.965)
[4 = 39772 — 3.9676 — 3.9636 — 3.9619]

SR: Use of a,,, = e(éa“"] to obtain 0.50 also earns 3/3.
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5

Q14.

(i) Make recognisable sketch of a relevant graph over the given interval Bl
Sketch the other relevant graph and justify the given statement Bl [2]
(ii) Consider the sign of sec x — (3 - % xz) atx=1and x= 1.4, or equivalent M1
Complete the argument with correct calculated values Al [2]
(iii) Convert the given equation to sec x =3 — %.\'3 or work vice versa Bl [1]
(iv) Use a correct iterative formula correctly at least once M1
Obtain final answer 1.13 Al
Show sufficient iterations to 4 d.p. to justify 1.13 to 2 d.p., or show there is a sign change
in the interval (1.125, 1.135) Al [3]
[SR: Successive evaluation of the iterative function with x = 1, 2, ... scores M0.]
5 (i) Either
Use integration by parts and reach an expression kx’ Inx £ n [ x°. Lax M1
Obtain %xl Inx—]| +x dx orequivalent Al
Obtain +x* Inx — +x* Al
Or
Use Integration by parts and reach an expression kv(xInx — x) = m [ xInx — xdx M1
Obtain / = (x” Inx—x’) — I+ | xdx Al
Obtain Lx’ Inx— L1x* Al
Substitute limits correctly and equate to 22, having integrated twice DM1*
. . 87
Rearrange and confirm given equation a = Al [5]
2Ina-1
(ii)  Use iterative process correctly at least once M1
Obtain final answer 5.86 Al
Show sufficient iterations to 4 d.p. to justify 5.86 or show a sign change inthe | Al
interval (5.855, 5.865)
(6 — 5.8030 — 5.8795 — 5.8491 — 5.8611 — 5.8564) [3]

Q15.

19




(i)

Use correct product or quotient rule and use chain rule at least once
Obtain derivative in any correct form
Equate derivative to zero and solve an equation with at least two non-zero terms
for real x
1
Obtain answer x = ¥Z, or exact equivalent
State a suitable equation, e.g. o = ¥(("ln* K4 +7°8" (21 M)

Rearrange to reach "€" ™2 ) =4+8d°
1

M1
Al

M1

Al

Bl
Bl

Obtain Z = "e" 'CK—- =1~ /72" =31 ™2" ¥y Y(C1" + 2" (2" )) , or work vice versa Bl

(iii) Use the iterative formula correctly at least once

(iii)

Q17.

Obtain final answer 1.86
Show sufficient iterations to 4 d.p. to justify 1.86 to 2 d.p., or show there is a sign
change in the interval (1.855, 1.865)

Find y forx = -2
Obtain 0 and conclude that a =-2

Either  Find cubic factor by division or inspection or equivalent
Obtain x* +2x-8
Rearrange to confirm given equation x= {m

Or Derive cubic factor from given equation and form product with (x — a)
(x+2)(x* +2x-8)
Obtain quartic x* +2x* + 2x* —4x-16(=0)

Or Derive cubic factor from given equation and divide the quartic by the cubic
(_1(4 + 25> + 2% —4x—16)+ (x3 +2x— 8)
Obtain correct quotient and zero remainder

Use the given iterative formula correctly at least once

Obtain final answer 1.67

Show sufficient iterations to at least 4 d.p. to justify answer 1.67 to 2 d.p. or show
there is a change of sign in interval (1.665, 1.675)
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6

(@

(ii)

Q18.

5

State or imply 4B =2rcos@ or AB* =2r* = 2+* coslz-20)

Use correct formula to express the area of sector ABC in terms of » and &
Use correct area formulae to express the area of a segment in terms of » and &

State a correct equation in » and & in any form
Obtain the given answer

[SR: If the complete equation is approached by adding two sectors to the shaded
area above BO and OC give the first M1 as on the scheme, and the second M1
for using correct area formulae for a triangle AOB or A0C, and a sector AOB

or AOC.]

Use the iterative formula correctly at least once
Obtain final answer 0.95

Show sufficient iterations to 4 d.p. to justify 0.95 to 2 d.p., or show there is a sign

change in the interval (0.945, 0.955)

2

(i) Use integration by parts to obtain are 2 + Ibe 2 gy

1
Obtain —8xe 2 + j&: 2 dx or unsimplified equivalent

I
Obtain —8xe > —16e 2

1
——x

Use limits correctly and equate to 9

Obtain given answer p =2 ln(

8p+16

] correctly
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(i) Use correct iteration formula correctly at least once Ml
Obtain final answer 3.77 Al
Show sufficient iterations to 5sf or better to justify accuracy 3.77 or show sign change in
interval (3.765, 3.775) Al [3]

[3.5>3.6766 — 3.7398 — 3.7619 — 3.7696 — 3.7723 ]

Q19.
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()

(i)

(iii)

Q20.

(i)

(ii)

(iii)

Q21.

Sketch y = cosecx for at least 0 ,x, 7
Sketch y =x(x—x) for at least 0 ,x , &

- . . . 1 2
Justify statement concerning two roots, with evidence of 1 and ZI{'- for y-values

on graph via scales

Use cosecx =

and commence reamrangement

sinx

Obtain given equation correctly, showing sufficient detail

(a) Use the iterative formula correctly at least once
Obtain final answer 0.66

Show sufficient iterations to 4 decimal places to justify answer or show a
sign change in the interval (0.655, 0.665)

(b) Obtain 2.48

Consider sign of x=10/(e** =1)atx=1andx =2
Complete the argument correctly with correct calculated values

State or imply & =+In(1+10/«)

Rearrange this as & =10/(e** —1) or work vice versa

Use the iterative formula correctly at least once
Obtain final answer 1.14

Show sufficient iterations to 4 d.p. to justify 1.14 to 2 d.p., or show there is a sign change

in the interval (1.135, 1.145)

1
6 (i) Integrate and reach bxIn2x—c Jx.— dx, or equivalent

(i)

Q22.

X

1
Obtain xIn2x— I.t.—dt, or equivalent
X

Obtain integral xIn2x — x, or equivalent

Substitute limits correctly and equate to 1, having integrated twice
Obtain a correct equation in any form, e.g.aln2a—a+1—In2=1
Obtain the given answer

Use the iterative formula correctly at least once

Obtain final answer 1.94

Show sufficient iterations to 4 d.p. to justify 1.94 to 2d.p. or show that there is a sign
change in the interval (1.935, 1.945).
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(ii)

(i)

(iv)

Sketch increasing curve with correct curvature passing through origin, for x= 0
Recognisable sketch of y = 40— x*, with equation stated, for x> 0

Indicate in some way the one intersection, dependent on both curves being roughly
correct and both existing for some x <0

Consider signs of x* + In(x +1)—40 at 3 and 4 or equivalent or compare values of

relevant expressions for x=3 and x =4
Complete argument correctly with correct calculations (—11.6 and 25.6)

Use the iterative formula correctly at least once

Obtain final answer 3.377

Show sufficient iterations to justify accuracy to 3 d.p. or show sign change in interval
(3.3765, 3.3775)

Attempt value of In(x+1)
Obtain 1.48
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