QL.

6 (i) Attempt to apply the chain or quotient rule

Obtain derivative of the form _ksec® x__ or equivalent

(1 + tan x)°

Obtain correct derivative — __sec’x _ or equivalent

(1 + tan x)*

Explain why derivative, and hence gradient of the curve, is

always negative

(ii) State or imply correct ordinates: 1, 0.7071.., 0.5

Use correct formula, or equivalent, with h = '/gn and three ordinates
Obtain answer 0.57 (0.57220...) +0.01 (accept 0.18mn)
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(iii) Justify the statement that the rule gives an over-estimate B1
11
Q2.
5 (i) State derivative of the form (™ £ xe™). Allow xe” + e* {via quotient rule} M1
Obtain correct derivative of ™ — xe™ A1
Equate derivative to zero and solve for x M1
Obtain answer x = 1 A1l 4
(ii) Show or imply correct ordinates 0, 0.367879..., 0.27067... B1
Use correct formula, or equivalent, with h = 1 and three ordinates M1
Obtain answer 0.50 with no errors seen A1 3
(iii) Justify statement that the rule gives an under-estimate B1 1

Q3.



Q4.

Q5.

7

(i) State coordinates (1, 0)

(ii) Use quotient or product rule

Obtain correct derivative, e.g. '";X + iz
X X
Equate derivative to zero and solve for x
Obtainx=e
. 1
Obtainy = =

(iii) Show or imply correct coordinates 0, 0.34657..., 0.36620..., 0.34657,,,
Use correct formula, or equivalent, with h = 1 and four ordinates
Obtain answer 0.89 with no errors seen

(iv) Justify statement that the rule gives an under-estimate

1) Obtin dervaove of the forw

. where k=2ark= |
2r4 3

Obtan correct derivitive 3 :

x+3
(i) Staiz indefiniie intepral of the form m bnf2s +3)
Use limits correctly
Olblain grven answer
(Y Carey omt division wethos) reachiong o Lnear quotient sl constant remaindes
Obtain quotient 2y -+ |
Oblain remainder -3

(iv) Auvempt imegraion of i miegrand of the form e+ fi « 3o
Xt

Oblai indefinite micgral £ « c— 4 (v =3)

Substitute limits and oblamm gven answer
[The L1 mark 1s also availablz iF the indcfimite imegral of the third term is ommitled but its defimie

ntegral is stmed o be e n 3 |

(i) State coordinates (0, 1) for 4 B1
(i) Differentiate using the product rule M1*

Obtain derivative in any correct form Al
Equate derivative to zero and solve for x M1*

Obtain x = %n’ or 0.785 (allow 45°) Al

(ii) Show or imply correct ordinates 1, 1.4619...,1.4248..., 0 Bl

Use correct formula or equivalent with 4 = %7[ and four ordinates M1

Obtain correct answer 1.77 with no errors seen Al

(iv) Justify statement that the trapezium rule gives and underestimate Bl

B1 1
M1
Al
M1
Al
Al 5
B1
A1
A1 3
B1 1
Mi
Al b
Mi*
Mdep*}
Al 3
Mi
Al
Al 3
M1
Als
Al a
[1]
[4]
[31
[1]



Q6.

8

Q7.

8

Q8.

Q9.

(a)

(b)

(U]

(ii)

(i

U]

(ii)

State derivative is &/(3x —2) where £k=3.1, or %

State correct derivative 3/(3x —2)
Form the equation of the tangent at the point where x = 1
Obtain answer y = 3x -3, or equivalent

(i) Carry out a complete method for finding 4
Obtain 4 =4

(ii) Integrate and obtain term 2x
Obtain second term of the form aln(3x —2)
Obtain second term % In(3x - 2)

Substitute limits correctly
Obtain given answer following full and correct working

Use quotient rule
Obtain correct derivative in any form
Obtain given result correctly

State cot’ x = —1 + cosec’ , or equivalent

Obtain integral —x — cotx (f.t. on signs in the identity)
Substitute correct limits correctly

Obtain given answer

Use trig formulae to convert integrand to where k= %2, or £1

ksin” x
ART 1 2
Obtain given answer — cosecx correctly

. 1 .
Obtain answer —— cotx + ¢, or equivalent

1x
Differentiate to obtain expression of form ke +m

1
Obtain correct 2e¥ —6
Equate attempt at first derivative to zero and attempt solution
Obtain  x = In 3 or equivalent

Concludex=In9ora=9

4.,
Integrate to obtain expression of form ae® +bx? +cx

1
Obtain correct 8e*" —3x? +3x

Substitute correct limits and attempt simplification
Obtain 8¢ — 14

M1
Al

Al [4]

Ml
Al [2]

Bl
Ml

INEY

Ml
Al [9]

M1
Al
Al [3]

Bl
B1Y
M1
Al [4]

M1

Al
Bl [3]

M1

Al
DM1
Al

Al [5]

M1

Al
DM1
Al [4]



7

(a) Obtain one term of form ki

- : 1
Obtain correct integral x + Ee’

y = .
¢! with any non-zero k

-1

Substitute limits, giving exact values

’ 1
Correct answer Ee’ + 1

(b) Use product or quotient rule
Obtain correct derivative in any form
Equate derivative to zero and solve forx

Obtain tan 2x = 1

Obtainx = =
8

Q10.

T

(i)

Attempt to differentiate using the quotient, product or chain rule
Obtain derivative in any correct form
Obtain the given answer correctly
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(ii) State or imply the indefinite integral is —cotx Bl
Substitute limits and obtain given answer correctly Bl
121
(iii) Use cot’x = cosec’x — | and attempt to integrate both terms,
or equivalent Ml
Substitute limits where necessary and obtain a correct unsimplified
answer Al
Obtain final answer 3 —%re Al
131
(iv) Use cos 24 formula and reduce denominator to 2sin’x Bl
Use given result and obtain answer of the form k3 M1
Obtain correct answer ;— B Al
131

Q11.



7 (i) State coordinates (0, 5) B1

(i)  State first derivative of the form k e + m e >, where km = 0 M1
Obtain comrect first derivative 2 e* — 6 e * A1
Substitute x = 0, obtaining gradient of —4 A1V
Form equation of line through A with this gradient (NOT the normal) M1
Obtain equation in any correct form e.g. y — 5 = —4x A1
Obtain coordinates (1.25, 0) or equivalent A1

(iii)  Integrate and obtain 2 " —%e‘z", or equivalent B1 + B1
Use limits x = 0 and x = 1 correctly M1
Obtain answer 4.7 A1

Q12.
6 (1) Stee Le™ us integra) of e G
Smuxz’s-:"‘-::"r, 2]
Evaluars ¢ Ml
Obioin answer v = e =2 -1 4§ Al
|Comdune censsacn of ¢ for slic second 81 )
(i} Equuis derivative 1o 1210 NI
EXTHER: Obuiisi £ =1 Al
Use dogaritlums and obtan 4 liaear epeiion (o 3 M1
Olstarins snswer + = )23} Al
Show that the paint 15 0 minimmm with a0 2rrors seen Al
(3 Use logartlums and obtain a limey eipstios in x Ml
Ottn 2x ~ In 2 «e Al
Ohtuan answer 1= 0,231 Al
Shotw that {he poimt bs o ousttene wilh oo eors seen Al p
Q13.
? (1 Differenetale asng the cham or product mle M
Chotmm given answer cormectly Al
(i) Use correct trethod foo sobviing sin 2x = 0.5 84
Chitmin iEswer 3 = '% = (ard) 262 radians) Al
Ot apswet = = % = (or 1.3 1 medinns) and o0 5ibers in rmngg Al
(i) Repluce meegrand by 4 —2cos 2y or eqnovalent Bt
Iniegratz and obtuin +r—Lan s, or equivilent Bl B
Uise Lizate v = 0 and » = ~comecth M1
Clotuss finel anywer 1,57 (ocd x) Al
Q14.

-

-~



6 (i) Useyuotienl or product rule

Oibain derivative in any correct form, .8 c"(l -L:]
il 2F
Equate denvanive to 2ero and solve for ¢
Obtain x -31
Ohtsay =7 ¢ (or5.44) (* allowVy=2eif x=

(i) Show or tmply comec! ordinates 7.389 ., 13390, , 27.299

Use correct formula, or éguivalent, with # = 0 5 and three ordinmes  “illicitly” obtained)

Olnain answer 15.4 with no érrars séen
(HF) Tustify e statement that the rile gives an over-sstimate

Q15.

8 (i) Differentiate using product or quotient rule
Obtain derivative in any correct form
Equate derivative to zero and solve for x
Obtain answer x = 2 correctly, with no other solution

(ii) Find the gradient of the curve when x = 1, must be simplified, allow 0.368
Form the equation of the tangent whenx = 1
Show that it passes through the origin

(iii) State or imply correct ordinates 0.36787..., 0.54134..., 0.44808...
Use correct formula, or equivalent, correctly with 2= 1 and three ordinates
Obtain answer 0.95 with no errors seen

Q16.

8 (i) (a) Use trig formulae and justify given result
(b) Use 1-—sin®x=cos’x
Obtain given result correctly

(ii) Use quotient or chain rule
Obtain correct derivative in any form
Obtain given result correctly

(iii) Obtain integral tan x + sec x
Substitute limits correctly

Obtain exact answer 2 , or equivalent

Q17.

M
Al

Ml
Al
Al
ai
Mi

8l

M1
Al
M1
Al

B1
M1
Al

B1
M1
Al

Bl
M1
Al

M1
Al
Al

Bl
M1

Al

[4]

3]

B3]

(3]

(3]

31



8 () Useproductrule
Obtain correct derivative in any form

Substitute x = %7[ , and obtain gradient of —1 for normal

Ml
Al

AV

from )’ =sinx —xcosx ONLY

Show that line through (%7{,%7[) with gradient —1 passes through (7r,0)

(i) Differentiate sinx and use product rule to differentiate xcosx
Obtain xsinx, or equivalent

(iii) State that integral is sinx —x cosx(+ c‘)
Substitute limits 0 and % correctly

Obtain answer 1
S. R. Feeding limits into original integrand, 0/3

Q18.

7 (i) Use product or quotient rule
Obtain correct derivative in any form
Equate derivative to zero and solve for x

Obtain x=¢"* or \[é

1
Obtain —, or equivalent
2e

(ii) State or imply correct ordinates 0, 0.17328..., 0.12206..., 0.08664...
Use correct formula, or equivalent, correctly with 2 =1 and four ordinates
Obtain answer 0.34 with no errors seen

Q19.

3 (i) Obtain correct derivative
Obtain x =2 only

(ii) State or imply correct ordinates 0.61370..., 0.80277..., 1.22741..., 1.78112...
Use comrect formula, or equivalent, correctly with 4= 1 and four ordinates

Obtain answer 3.23 with no errors seen

(iii) Justify statement that the trapezium rule gives an over-estimate

Q20.

M1
Al

M1
Al

Bl
Ml
Al

M1*

Al
M1*(dep)
Al

Al

Bl
M1
Al

Bl
Bl

B1
Ml
Al

Bl

[3]

(2]

B3]

(5]

B3]

(2]

(3]
(1]



8 (i) Differentiate using chain or quotient rule

M1

Obtain derivative in any correct form Al
Obtain given answer correctly Al [3]
(ii) Differentiate using product rule M1
State derivative of tan 6 = sec’ 0 Bl
Use trig identity 1 + tan®@ = sec® @ correctly M1
Obtain 2sec’ 0 — sec Al [4]
(iii) Use tan® x =sec® @1 to integrate tan” x M1
Obtain 3sec ¢ from integration of 3sec ¢ tan ¢ Bl
Obtain tan & — 3sec 0 Al
Attempt to substitute limits, using exact values M1
Obtain answer 4 — 342 Al [3]
Q21.
5 (i) Differentiate to obtain —2sin x+ 2sin2x or equivalent Bl
Use sin2x = 2sinxcosx or equivalent Bl
Equate first derivative to zero and solve for x M1
Obtain +7 Al [4]
© Cambridge International Examinations 2014
Page 5 Mark Scheme Syllabus | Paper
Cambridge International AS Level — October/November 2014 9709 22
(ii) Integrate to obtain form k; sin x + £, sin 2x Ml
Obtain correct 2sin x—+sin 2x Al
Apply limits 0 and their answer from part (i) M1
Obtain %\/37 or exact equivalent Al [4]

P3 (variantl and 3)
Q1.



5

Q2.

Q3.

5

Q4.

(i) State derivative —¢ ~ —(=2)e N , or equivalent Bl + Bl

Equate derivative to zero and solve for x M1
Obtain p =1In 2, or exact equivalent Al
(ii) State indefinite integral —e ~ — (_;_)e—lx , or equivalent Bl + B1
Substitute limits x =0 and x = p correctly M1
Obtain given answer following full and correct working Al
(i) Use product and chain rule M1
Obtain correct derivative in any form, e.g. 15sin® xcos® x —10sin” x cos x Al
Equate derivative to zero and obtain a relevant equation in one trigonometric function M1
Obtain 2tan’ x =3, 5cos’ x=2, or 5sin’ x=3 Al
Obtain answer x = 0.886 radians Al
o . : du . .
(ii) State or imply du =—sinxdx, or —=—sin x, or equivalent Bl
X
Express integral in terms of # and du M1
Obtain = j5(112 —u* )du , or equivalent Al
o 1
Integrate and use limits =1 and #=0 (orx=0and x= —7) M1
2
Obtain answer %, or equivalent, with no errors seen Al
. ; : p | (S Y
(i) Differentiate to obtain 4cosix— Esec' Ex Bl
Equate to zero and find value of cos%x M1
; 1 1 2
Obtain cos—x=— and confirm a =—x Al [3]
2 2 3
z : 1
(i) Integrate to obtain —16cosEx Bl
.. +2In cos%x or equivalent Bl
gt bk 2 . 1 1
Using limits 0 and g}t in acos Ex+blncos;x Ml
Obtain 8+2 ln% or exact equivalent Al [4]

(4]

(4]

[3]



9 (i) Use product rule M1
Obtain correct derivative in any form, e.g. 4sin2x cos2x cos x — sin” 2x sin x Al
Equate derivative to zero and use a double angle formula M1*
Reduce equation to one in a single trig function M1(dep*)
Obtain a correct equation in any form,
e.g. 10 cos’x =6 cosx, 4 =6 tan’x or 4 = 10 sin’x Al
Solve and obtain x = 0.685 Al [6]
(ii) Using du = £ cos x dx, or equivalent, express integral in terms of « and du M1
Obtain 14112(1 —u*)du , or equivalent Al
Use limits #=0 and # = 1 in an integral of the form az’ + bu’ M1
8
Obtain answer s (or 0.533) Al [4]
Q5.
9 (i) State coordinates (1, 0) Bl [1]
(ii) Use correct quotient or product rule Ml
Obtain derivative in any correct form Al
Equate derivative to zero and solve for x M1
Obtain x = ¢’ correctly Al [4]
© UCLES 2009
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(iii) Attempt integration by parts reaching axInxta .[\/; ld.r MI1*
x
1
Obtain 2+/x Inx—2 [—=dx Al
i
Integrate and obtain 2\/; Inx —4\/_; Al
Use limits x = 1 and x = 4 correctly, having integrated twice MI(dep*)
Justify the given answer Al [5]

Q6.

10



9

Q8.

9

Q9.

(M

(i)

(ii)

(U]

(ii)

Use comrect product rule

Obtain correct derivative in any form

Equate derivative to zero and find non-zero x
Obtain x =exp(—1), or equivalent

Obtain y =-1/(3e), or any In-free equivalent

1
Integrate and reach Ax* lnx+lIx‘.—dr
X
Obiain x*Inx—4 [’ dv
L a 4 X
Obtain integral +x"Inx —<-x", or equivalent
Use limits x = 1 and x =2 correctly, having integrated twice

. 15 3
Obtain answer 4In2 — 18’ or exact equivalent

Obtain derivative of form k cos3xsin3x, any constant &
Obtain — 24 cos3xsin3x or unsimplified equivalent

Obtain —6+/3 or exact equivalent

Express integrand in the form a+ bcos6x, where ab # 0
Obtain 2+ 2cos6x o.e.
Obtain 2x +4sin 6x or equivalent, condoning absence of + ¢, ft ona, b

Use product rule

Obtain correct derivative in any form
Equate derivative to zero and solve for x
Obtain answer x = ¢ 7, or equivalent

Obtain answer y = — '7 ¢!, or equivalent

Attempt integration by parts reaching k¢’ In x + k j x:‘.l dx
%
Obtain %x3 Inx —'3 sz dx, or equivalent

Integrate again and obtain %xl Inx —%.\'3 , or equivalent
Use limits x =1 and x = e, having integrated twice
Obtain answer %(253 + 1), or exact equivalent

Ml
Al
Ml
Al

Al

Ml

Al

Al
Ml

Al

Ml
Al

Al

Ml
Al
Al

M1
Al

Al
Al

M1*
Al

Al
M1(dep*)
Al

[SR: An attempt reaching a’ (xInx—x)+b j2x(x Inx — x) dx scores M1. Then give the

first Al for /= (x Inx—x) — 27 + _[2)(2 dx, or equivalent.]

11

(5]

(5]

3]

[3]

[3]

[3]



5

(i)

(ii)

(iii)

(iv)

(i)

Q11.

Use correct quotient or chain rule
Obtain the given answer correctly having shown sufficient working

Use a valid method, e.g. multiply numerator and denominator by sec x + tan x, and a

version of Pythagoras to justify the given identity

Substitute, expand (sec x + tan x)* and use Pythagoras once
Obtain given identity

Obtain integral 2tanx — x + 2 sec x

Use correct limits correctly in an expression of the form a tan x + bx + ¢ sec x, or

equivalent, where abe ¥ 0
Obtain the given answer correctly

Either ~ Use correct product rule
Obtain 3¢ —6xe " or equivalent

Substitute —% and obtain 6e
Or / Take In of both sides and use implicit differentiation correctly

Obtain dl:y (l— 2) or equivalent
dx X

Substitute —% and obtain 6e

Use integration by parts to reach kye >+ j.kc‘l‘dr
Obtain —Exe'z" + Jéc'z" dx orequivalent
2 2
A 3 —2x 3 “2x .
Obtain —-Exe - —Ze ~* orequivalent
Substitute correct limits correctly

: 3 . z
Obtain — Z with no errors or inexact work seen

12

M1
Al

Al
M1
Al

Al

M1

Al

Al
DM1
Al

M1

Al

Bl

M1
Al

Bl

M1
Al

3]

(5]

[2]

(1]

(2]

[3]
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9 (i) Substitute for x and dx throughout using # = sinx and du = cos x dx, or equivalent M1
Obtain integrand e Al
Obtain indefinite integral +e* Al
Use limits # =0, z = 1 correctly, or equivalent M1
Obtain answer ’T(C2 —1), or exact equivalent Al
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(ii) Use chain rule or product rule Ml
Obtain correct terms of the derivative in any form, e.g. 2cosce” ™™ cosx—e” ™ sinx Al +Al
Equate derivative to zero and obtain a quadratic equation in sin x M1
Solve a 3-term quadratic and obtain a value of x M1
Obtain answer 0.896 Al
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