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State d—x= 2 —2cos 26 or £= 2sin 26
de 7

a

dy _dy dx

Use =4 . &

dx dé dé
‘_Ilz 2sin 26

Obtain answer or equivalent

dx 2-2cos260
Make relevant use of sin 2A and cos 2A formulae
Obtain given answer correctly

1y . .
Substitute € = Yan in % and both parametric equations
ax

Obtain Y . =1, x="mn-l,y=2
dx
Obtain equation y = x + 1.43 , or any exact equivalent

State or imply that tangent is horizontal when & = Y or *2n
Obtain a correct pair of x, y or x- or y-coordinates
State correct answers (x, 3) and (3x, 3)

dx 1 dy 4 )
State that — =2+ — or —=1——, or equivalent
dt t dt -
dy dy dx

Use —_—
dx dt dt
Obtain the given answer

dy
Substitute t =1 in 1— and both parametric equations
dx

)
Obtain Z]—V =~—1 and coordinates (2, 5)
x

State equation of tangent in any correct horizontal forme.g. x +y =7

dy
Equate T to zero and solve for t
dx

Obtain answer t =2
Obtain answer y = 4

b s
Show by any method (but not via :I—(v )) that this is a minimum point
it
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Q3.

5 (i) Differentiate using chain or quotient rule M1
Obtain derivative in any correct form Al
Obtain given answer correctly A1
(i) State dx = sec?6, or equivalent B1
de

Use ¥ d—y~d—x M1

dx dé& dé
Obtain given answer correctly A1

© University of Cambridge International Examinations 2005
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(iii) State that 8= % B1
Obtain x-coordinate 1 + \/1—3 or equivalent B1
2 . 2 2
Obtain y-coordinate E , or equivalent B1
Q4.

3 Stale coreect desivative | - 25in ¥ Bl
Equate derivanve to sem and salve Tor x M
Obaain answer s Lr Al
Carry ous an approprate melbad for delermudng e aumre of a stabomary polil M
Show that ¥ = " A5 3 (NN Wl lt 130 errons seen Al
Obtamn seoond inswer x = 7' T In range A
Shey tus 18 @ puolmm poin AlS 7

|1t s on the mearmect denvative |+ sy |

Q5.
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Q6.

Q7.

Q8.
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u 4
i) Sl 2y L_fus e desivatv of

(i

(i)

(ii)

()

(ii)

iy .
State 2y e 2x & or exlalvalend, a8 derdative of 2oy

di
Equate altempiod dervalive of LIS 1o zero gnd w;'— equal 10 zero
.
Obtan grven relation y = <35 colrectly
§The 841 s dependent on ai leass ane B being ermed i |
Carry aul complete melliod for findine = ory?
Obsiiin % = lory" =4

Obeain poins (1, -3)
Obticin secomd poest (=1, 5)

State —=3+1— r ﬂ_z,
t-1 dt
Use d—‘ ﬂ—d—\
dx dt dt
Obtain & in any correct form, e.g 2;(1 _21)

Equate derivative to 1 and solve for ¢
Obtain roots 2 and %

State or imply that only 7=2 is admissible c.w.o.
Obtain coordinates (6, 5)

Use product rule

Obtain correct derivative in any form, e.g. (x — 1)e*
Equate derivative to zero and solve for x

Obtainx =1

Obtain y = —¢

Carry out a method for determining the nature of a stationary point
Show that the point is a minimum point, with no errors seen
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6
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3 dy i : ;
(i) State 2,\fd+as derivative of y*, or equivalent
X

dy ot ;
State 4y + 4x d_ as derivative of 4xy, or equivalent
X

Equate derivative of LHS to zero and solve for Y
X

Obtain given answer correctly
[The M1 is dependent on at least one of the B marks being obtained.]

(ii) State or imply that the coordinates satisfy 2y —x =0
Obtain an equation in x* (or )*)
Solve and obtain x° =4 (or .\-’2 =1)
State answer (2, 1)
State answer (-2, —1)

State d_\' =4 cos ¢
déo

dy
State é =4 sin 20 , or equivalent

dy _ dy dx
Use 2= =2 + —

dx d& do
Obtain L4 in any correct form, e.g. sin 26
dx cost

Simplify and obtain answer 2 sinf
[The f.t. is on gradients of the form & sin 20 / cos 0, or equivalent.]

dy e .
(i) State 2xy +x? = as derivative of .\'Zy

dx

dy Giaclaiy
State 2y d_ as derivative of
X

Equate derivatives of LHS and RHS, and solve for :_—‘
X

Obtain given answer

(ii) Substitute and obtain gradient %, or equivalent

Form equation of tangent at the given point (1, 2)
Obtain answer 2x — 5y + 8 = 0, or equivalent
[The M1 is dependent on at least one of the B marks being obtained.]
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Q12.

Q13.

5

Q14.
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(i) Use product rule
Obtain correct derivative in any form
Show that derivative is equal to zero when x =3

(ii) Substitute x = 1 into gradient function, obtaining 2¢™ or equivalent
State or imply required y-coordinate is ¢
Form equation of line through (1, ¢ ') with gradient found (NOT the normal)
Obtain equation in any correct form

State % =3 +2cos2t or % =—4sin2t (or both)
!

dy dy  dx
Use —=—+—
dr dr  dr

—4sin2¢

Obtain or imply —
iz 3+2cos2t

. 1 . 1 .
Substitute ?/r to obtain — 5 \/3 or exact equivalent
)

(i) Differentiate In(x — 3) to obtain

x—
Attempt to use product rule

Obtain In(x—3)+ =
X

3 or equivalent

Substitute 4 to obtain 4

(ii) Use correct quotient or product rule

(x+l)—(x—1)
(x%—l)2

Obtain correct derivative in any form, e.g.

. v 2
Substitute 4 to obtain 5

Obtain 4\3—‘ as derivative of 2)°
X

- 2 i b ; dy
Differentiate LHS term by term to obtain expression including at least one E—
X

dy

Obtain 2x +4y d—+5+6—
dx dx

2 . dy
Substitute 2 and —1 to attempt value of d._
X

Obtain — 2
P

Obtain equation 9x + 2y —16 = 0 or equivalent of required form
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Attempt differentiation using product rule

Obtain 8xInx + 4x (a.c.f)
Equate first derivative to zero and attempt solution
Obtain 0.607

Obtain —0.736 following their x-coordinate

Use an appropriate method for determining nature of stationary point
Conclude point is a minimum (with no errors seen, second derivative = 8)

d 1
State B

dr r+1

2

dy
State - 2¢7 +2
dr

Attempt expression for d—\
dx

Obtain % =(2e%+ 2)(r +1) or equivalent
X

Substitute 7= 0 and attempt gradient of normal
Obtain — 1 following their expression for :—‘

X
Attempt to find equation of nomal through point (0, 1)
Obtainx +4y -4 =0

Use product rule to differentiate y
Obtain correct derivative in any form
dy dy o
Use 2=X.2
dv dr dr

Obtain given answer correctly

Substitute =0 in 9 and both parametric equations

dx
Obtaln — =2 and coordinates (1, 0)
d.r
Form equation of the normal at their point, using negative reciprocal of their &2
. . 1 1 .
State correct equation of normal y = —5 X+ or equivalent
6
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5§ (i) State3 Y as derivative of 3y, or equivalent Bl
dx
State 4xy + 21(2E as a derivative of 2x’y, or equivalent Bl
dx
Equate derivative of LHS to zero and solve for i—‘ M1
X
Obtain given answer correctly Al [4]
(ii) Substitute x = 2 into given equation and solve for y M1
5
Obtain gradient = IT" correctly Al
D
g . — : " ; . dy
Form equation of the normal at their point, using negative recip of their d_ M1
X
State correct equation of normal 5x + 12y + 2 = 0 or equivalent Al [4]

Q19.

7 (i) State Gy% as the derivative of 3)* o Bl
State & Zx &y 1 2y as the derivative of —2xy (allow any combination of signs here) Bl
Equate attempted derivative of LHS to 0 (or 10) and solve for 3% Ml
Obtain the given answer correctly ' Al 4
[The M1 is dependent on at least one of the B marks being earned. 1 '

(ii) State or imply the points lieon y-2x=0 ¥/ {4 =3A>,7 3y - ») =0 BI (0]

Carry out complete method for finding one coordinate of a point of intersection of y =/x with the
given curve Ml
Obtain 10x*=10 or 2?/2= 10 or 2-term equivalent Al
Obtain one correct pointe.g. (1,2) oy o velues ;\' L (w 3\ Al
Obtain a second correct point e.g. (-1, ~2) ;

Al,\r’ so

Q20.
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(iii)

Q21.

5 (i)

(ii)
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State 4 is (4, 0)
State B is (0, 4)

Use the product rule to obtain the first derivative
Obtain derivative (4 —x)e” — ¢*, or equivalent
Equate derivative to zero and solve for x

Obtain answer x =3 only

Attempt to form an equation in p e.g. by equating gradients of OP
and the tangent at P, or by substituting (0, 0) in the equation of the
tangent at P

Obtain equation in any correct form e.g. =3-p
P

Obtain 3-term quadratic p* — 4p + 4 = 0, or equivalent

Attempt to solve a quadratic equation in p

Obtain answer p = 2 only

Use the product rule to obtaiq the first derivative (must involve 2 terms)
Obtain derivative 2x Inx + x* 5 or equivalent
Equate derivative to zero and solve for x

Obtain answer x = e ° or —— or equivalent (e.g. 0.61)
e

Determine nature of stationary point using correct second derivative
(3 + 2Inx) or correct first derivative or equation of the curve

(3 y-values, central one y(exp (— 0.5))

Show point is a minimum completely correctly

- dy
1§ State Av® — s detivattva al o
ur
” a5
Staie 9y = Yr— as desivaine of Ty
ir
. 3
Express 12t of = and )

ds
Ubtisn given answer oarrectly
[The M1 &= conditioral on a1 kst pee B mark berny cbammed |
() Obexin wrodieet at (2, 4) i amy corresy msimplaiied form
Farm the eqation of the tangen at (1. 4)
Oty 2nswwer Sv —4y = [, or equryalent

outube.com/megalecture
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4  State derivative 2 — sec” x, or equivalent
Equate derivative to zero and solve for x

Obtainx = %7{ , or 0.785 (£ 45° gains A1)

Obtain x = — %7[ , (allow negative of first solution)

Obtain corresponding y-values 7l7r —1and —%n’ +1, £0.571

Q24.

4 A

6 Atany stage, state the correct derivative of e T or e
Use product or quotient rule
Obtain correct first derivative in any form
Obtain comrect second derivative in any form
Equate second derivative to zero and solve for x
Obtain x = 4

Obtain y = 4e”

Q25.

(ii)

0Q26.

(ii)

2 .
°, or equivalent

Use product rule

Obtain derivative in any correct form
Equate derivative to zero and solve forx
Obtain x = 1/e, or exact equivalent
Obtain y = —1/e, or exact equivalent

Carry out complete method for determining the nature of a stationary point
Show that at x = 1/e there is a minimum point, with no ermrors seen

EITHER: Substitute x = 1 and attempt to solve 3-term quadratic in y
Obtain answers (1, 1) and (1, -3)
OR: State answers (1, 1) and (1, -3) Bl

dy oo g
State 2_\1(14 as derivative of )?
X

dy Bl .
State 2y + Zrd‘— as derivative of 2xy
X

Substitute for x and y, and solve for j—‘
X

Obtain d—\ =0whenx=1and y=1

X

dv
Obtain == =2 when x = 1 andy=-3
dx

Form the equation of the tangent at (1, -3)
Obtain answer 2x + y+ 1 =0
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Q29.

8

Q30.
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(i) State ™ e’ or . e-e’
dr dr
Use d—‘ = d—‘ + E
dx dr dr

Obtain given answer correctly

Bl

M1
Al

<z ; dy : ” . e
(ii)  Substitute d_ =2 and use correct method for solving an equation of the form =g,

X
where a> 0
Obtain answer 7 = % In 3, or equivalent

1 dy

d\’ >
i) State —= or —=1-9¢"
@ da -2 dt
Use — & ﬂ— ﬁ
d dt dt

Obtain given answer correctly

(ii) Equate derivative to zero and solve for ¢
State or imply that 7= 3 is admissible c.w.o0., and note 7 = -3, 2 cases
Obtain coordinates (1, 6) and no others

dy g i 3 ;
(i) State 2.vd+ as derivative otyz, or equivalent
X

dy o .
State 2y + 2x d— as derivative of 2xy, or equivalent
X

. dy
Substitute x =-2 and y = 2 and evaluate d_
X

Obtain zero correctly and make correct conclusion

(ii) Substitute x =-2 into given equation and solve
Obtain y =—6 correctly
_dy
Obtain — =2 correctly
dx
Form the equation of the tangent at (-2, —6)
Obtain answer y =2x -2

10
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Q33.
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Obtain derivative of the form k sec’ 2x,wherek=1ork= % M1
Obtain correct derivative sec” 2x Al
Use correct method for solving sec™ 2x =4 M1
Obtain answer x = %n (or 0.524 radians) Al
; 1 i ;
Obtain answer x = 3 7 (or 1.05 radians) and no others in range Al [5]
() Use product rule to differentiate y M1
Obtain correct derivative in any form in 7 for y Al
dy »
Hie X ) 05 M1
dx dr df
Obtain given answer correctly Al [4]
(ii) State r=0 M1
State that i =0 and make correct conclusion Al [2]
X
(i) Substitute 7= -2 into equation for x or y M1
Obtain (¢, 4™ +3) Al [2]
dx + . . . dy 2
(i) State == 4sinfcosd or equivalent (nothing for d_ =4sec™0) Bl
X
P I M1
& do do
Obtain given answer correctly Al [3]
- dv
(ii) Substitute & —X in d_ and both parametric equations M1
X
Obtain d—‘ =4 and coordinates (2, 4) Al
x
Form equation of tangent at their point M1
State equation of tangent in correct form y = 4x — 4 Al [4]

1

Obtain derivative of the form ,where k=1,50r — M1
Sx+1 5
Obtain correct derivative Al
Sx+1
Substitute x = 4 into expression for derivative and obtain % AN [3]
11
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dy g & or $
8 (i) State 2‘\-'(1; as derivative of y°, or equivalent
X

Equate derivative of LHS to zero and solve for %

Obtain given answer correctly

(ii) Equate gradient expression to —1 and rearrange

Obtain y =2x

Substitute into original equation to obtain an equation in x* (or y*)

Obtain 2x° —3x -2 =0 (ory’ -3y -4 =0)

Correct method to solve their quadratic equation

State answers (— 14, —1) and (2, 4)

Q35.

i 0 SeieLa—2 .. 50
dr 1-2t  dr
¥ _d dv
& & o

Obtain given answer correctly
(ii) Equate derivative to 3 and solve for 7

State or imply thatz= -1 c.w.o.
Obtain coordinates (In 3, -2)

Q36.

2 Use quotient rule or product rule, correctly

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

Obtainx = X
8

Q37.

fyoutube.com
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7 (i) State 4)’% as derivative of 2y”, or equivalent
X

dy — i :
State 4y + 4xd; as derivative of 4xy, or equivalent
X

Equate derivative of LHS to zero and solve for %
X

Obtain given answer correctly

(ii) State or imply that the coordinates satisfy 3x —2y =10
Obtain an equation in x* (or y?)
Solve and obtain x* =4 (or y* =9)
State answer (2. 3)
State answer (-2, -3)

Q38.

3 Obtain derivative e — 5¢* + 4

Equate derivative to zero and carry out recognisable solution method for a quadratic in ¢*

Obtaine™= 1 ore" =4
Obtainx=0andx=In4
Use an appropriate method for determining nature ()f at least one stationary point
&y =2e* —5¢*, whenx = O,L':" =—3),x=
dx”

=5 L=+(1 2)]

Conclude maximum at x =0 and minimum at x = In 4 (no errors seen)

2

Q39.

5 (i) State £=—25in26’+sin6 or dy:SsinGcosH
dé deé
Use VoW &
dx d& dé

Use sin 20 = 2sinf cos
Obtain given answer correctly

(ii) Equate derivative to —4 and solve for cos 0
Obtain cos 0=
Obtain x = —1
Obtain y=3

Q40.

2 Use quotient or product rule
Obtain correct derivative in any form
Equate (numerator) of derivative to zero and solve for x
Obtain x =

Obtain y =

L B

Q41.

13
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1
5 (i) State E:lt 2 or d_;:z Bl
e 2 dr ¢
Use Y = .4 + i M1
dx dr dr
Use y=6to find ¢ M1
Obtain 7=¢’ Al
Obtaind & _6 Al [5
dr e
(i) Obtain x and form equation of the tangent at their point M1
Obtain correct equation for tangent (.v— 6= ﬁ()c -1 +e))] Al
e
Show that tangent passes through (1, 0) by substitution Al [3]
Q42.
2 (i) Differentiate to obtain form k, cosx+k, sec’ 2x M1
Obtain correct second term 2sec” 2x Al
Obtain 3cosx+2sec’ 2x and hence answer 5 Al [3]
(ii) Differentiate to obtain form ke2*(1+¢>)” Ml
Obtain correct —1 ZCI'T( 1+ ez") " or equivalent (may be implied) Al
Obtain -3 Al [3]
Q43.
7 (i) Obtain 3y+3x i_‘\ as derivative of 3xy Bl
Obtain 2)*% as derivative of y* Bl
State 4x+3y+3x%+2)‘%= 0 Bl
Substitute 2 and —1 to find gradient of curve (dependent on at least one B1) M1
Form equation of tangent through (2,—1) with numerical gradient
(dependent on previous M1) DM1
Obtain 5x+4y—6=0 or equivalent of required form Al [6]
(ii) Use :_‘\ =0 to find relation between x and y
(dependent on at least one B1 from part(i)) M1
Obtain 4x+3y =0 or equivalent Al
Substitute for x or y in cquation of curve M1
Obtain —% =3 or — Ex =3 or equivalent and conclude appropriately Al [4]
Q44.
14
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Obtain & = = Bl
dt r+1
. dy :
Obtain —=4e Bl
dr
dy dy, dx
Use d_:' E‘/E with 7= 0 to find gradient M1
Obtain 2 Al
Form equation of tangent through (0, 4) with numerical gradient obtained from attempt to differentiate
M1
Obtain 2x — y+4=0 or equivalent of required form Al [6]
(i) Differentiate using product rule Ml
Obtain sec” xcos2x — 2tanxsin 2x Al
Use cos2x =2cos” x—1 or sin2x =2sin xcosx or both Bl
Express derivative in terms of secx and cosx only M1
Obtain 4 cos® x —sec? x —2 with no errors seen (AG) Al [5]
(ii) State 4cos®x—2cos’x—1=0 Bl
Apply quadratic formula to a 3 term quadratic equation in terms of cos’x to find the least positive
value of cos”x M1
Obtain or imply cos” x = : +4J§ or 0.809... Al
Obtain 0.45 Al [4]
(i) Differentiate to obtain form £, sin2x + 4, cosx M1
Obtain correct —6sin 2x—5cos x Al
1 11
Substitute gl[ to obtain ——+/3 or exact equivalent Al 3]
s . dy T
(ii) Obtain 6y + 6xd‘— as derivative of 6xy Bl
;3
d )
Obtain 3\ d_ as derivative of \’ Bl
X
. 2 dy 2 d,\v’ .
Obtain 3x~ +6y +6x—+3y~—=0 or equivalent Bl
; dr 7 dx
Substitute 1 and 2 to find value of gradient dependent on at least one Bl M1
15 5
Obtain gradient —— or —— Al [5]
18 6
15
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3 Obtain 6y+6.r% as derivative of 6xy

Obtain 2)-‘1—‘: as derivative of y*

Obtain 3 and i(16)=0
x dx

Substitute 1 and 2 to find value of 3—:

Obtain value % as gradient of normal following their value of %

Form equation of normal through (1, 2) with numerical gradient
Obtain 2x -3y +4=0

P3 (variantl and 3)

QL.

9 (i)

(ii)

Use quotient or product rule to differentiate (1 — x)/(1 + x)
Obtain correct derivative in any form

Use chain rule to find d—‘
dx

Obtain a correct expression in any form
Obtain the gradient of the normal in the given form correctly

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

Obtainx = ?
Q2.
. kcos2x
2 (i) Obtain T rdinx for any non-zero constant k
X
Obtain e CO,S o
1 +sin2x

(ii) Use correct quotient or product rule

Obtain

Q3.

3

xsec” x—tanx .

—————— or equivalent
>
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Use at least one of e* =9, ¢*=2 and =
Obtain given result 58 + 2k=¢ AG

Differentiate left-hand side term by term, reaching ae™ + be 34 + cez"ﬁ
dx dx

2y d\"

dx
Substitute (In 3, In 2) in an attempt involving implicit differentiation at least once, where

RHS =0

Obtain 108 — 12k — 48 = 0 or equivalent
Obtain k=5 and ¢ = 68

Obtain 12¢* + ke vy +2¢
dx

Use correct quotient or product rule

Obtain correct derivative in any form, e.g. —

3Inx % 1
x* x*

Equate derivative to zero and solve for x an equation of the form Inx =a, wherea >0

Obtain answer exp(% ), or 1.40, from correct work

®

(i)

. dy -
Obtain 2)'? as derivative of y*
X

Obtain —4y — 4x% as derivative of —4xy
X

Substitute x = 2 and y = -3 and find value of j—‘
X

d(4s)

dx

(dependent on at least one B1 being eamed and ={)

Obtain % or equivalent

" dy ! . . dy ;
Substitute d‘—: 1 in an expression involving d_ x and y and obtain ay = bx
X X

Obtain y = x or equivalent
Uses y =x in original equation and demonstrate contradiction
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ik dy
3 Obtain & —2c0820-10r ——=-25in20+2cos@ , or equivalent Bl
do de
cA_ @y dr i
dr do do
d 25 2 cos
Obtain b ~ENmAE KL GME , or equivalent Al
dx 2cos20-1
At any stage use correct double angle formulae throughout M1
Obtain the given answer following full and correct working Al [5]
Q7.
4 (i) Use correct quotient or product rule M1
2 2c 9 2x
Obtain correct derivative in any form, e.g. C‘ - 64 Al
: X
Equate derivative to zero and solve a 2-term equation for non-zero x M1
. 3
Obtain x = Ecorrectly Al [4]
(ii) Camry out a method for determining the nature of a stationary point, e.g. test derivative
either side M1
Show point is a minimum with no errors seen Al [2]
5 (i) Use correct quotient rule or equivalent M1
Obtain ¢ )2.1'—SI+1.r‘ 2¢ o equivalent Al
(1+e™)"
Substitute x = 0 and obtain — % or equivalent Al [3]
.8 o . 3 4 2 dV
(ii) Differentiate »° and obtain 3y~ — Bl
X
Differentiate 5xy and obtain 5,v+5_r% Bl
X
dy ,dy
Obm1n6\+5\+§\—+3\ —= Bl
dx dx
© Cambridge International Examinations 2013
e P R |
Page 5 Mark Scheme Syllabus Paper
GCE AS/A LEVEL — May/June 2013 9709 K
Substitute x=0, y=2 to obtain — % or equivalent following correct work Bl [4]
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QO.

4  Use product or quotient rule M1
Obtain derivative in any correct form Al
Equate deriv atlwe to zero and obtain an equation of the form a sin 2x = b, or a quadratic in tan x,
sin® x, or cos” x M1*
Carry out correct method for finding one angle Ml (dep*)
Obtain answer, e.g. 0.365 Al
Obtain second answer 1.206 and no others in the range (allow 1.21) Al [6]

[Ignore answers outside the given range.]
[Treat answers in degrees, 20.9° and 69.1°, as a misread. ]

Q10.

2 Use of correct quotient or product rule to differentiate x or 7 Ml
3
Obtain correct ——— or unsimplified equivalent Al
(21 +3)°
Obtain —2¢™ for derivative of y Bl
, B
Use D % or equivalent M1
dx o
Obtain —6 cwo Al [5]
Alternative:
6x
Eliminate parameter and attempt differentiation {y =c" } Bl
Use correct quotient or product rule Ml
Use chain rule M1
d 6 bHx
Obtain & = _e' ™ Al
dv  (1-2x)
Obtain -6 cwo Al

Q11.

2 EITHER: Use chainrule M1
obtain % =6sinzcost, or equivalent Al
. dy 2, . A
obtain E =—6co0s” 7sin7, or equivalent Al
Use d—‘ = d—‘ + E M1
dx dr dr
Obtain final answer % =—Cost Al
X
OR: Express y in terms of x and use chain rule M1
1
Obtain & =k(2- i) 2, or equivalent Al
dx 3
. dy X % .
Obtain — = —(2 ——)?2, or equivalent Al
d): 3
Express derivative in terms of ¢ M1
Obtain final answer g—‘ =—Cost Al [5]
X
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2 | Use correct quotient or product rule or equivalent M1
Obtain (te)2e"—c"2e or equivalent Al
(1+¢ ‘)
Substitute x =In 3 into attempt at first derivative and show use of relevant logarithm M1
property at least once in a comrect context
Confim given answer = leutlmately Al [4]
Q13.
8 (i) Differentiate y to obtain 3sin® 7 cos 7 — 3cos® sin 7 o.e. Bl
dy dy  dt
A ol Ml
dx dt dx
Obtain given result —3sin 7 cos 7 Alewo |[3]
. i i 3
(ii) Identify parameter at origin as 7 = Z” Bl
3 o 3
Use t= —x to obtain — Bl [2]
4 2
(iii) Rewrite equation as equation in one trig variable Bl
eg.sin2t=-%,9 sinx-9sinx+1=0,tan’ x+ 3tanx+ 1=0
Find at least one value of 7 from equation of form sin 2= k o.e. M1
Obtain 1.9 Al
Obtain 2.8 and no others Al [4]

Q14.
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7 (i) EITHER: Stateorimply % ) dx as derivative of Inxy, or equivalent Bl
dy
State or imply 3.\,'2 dx as derivative ofyl_, or equivalent B1
dy
Equate derivative of LHS to zero and solve for d= M1
Obtain the given answer Al
gy
OR Obtain xy = exp (1 +)”) and state or imply y + x dxas derivative of xy B1
dy
State or imply 3}'2 dx exp (1 +y3) as derivative of (1 +y‘") B1
dy
Equate derivatives and solve for dx M1
Obtain the given answer Al [4]

[The M1 is dependent on at least one of the B marks being earned]

(i) Equate denominator to zero and solve for y Mi1*
Obtain y = 0.693 only Al
Substitute found value in the equation and solve for x M1(dep*)
Obtain x = 5.47 only Al [4]

Q15.

3 (i) Either Use correct quotient rule or equivalent to obtain

dr_4(21+3)—81

= — or equivalent Bl
dr (21+3)”
. dy :
Obtain —= or equivalent Bl
dr 2143
dy
U Y& ivalent M1
se B dx or equivalen
dr
. | - . .
Obtain 3(2/ +3) or similarly simplified equivalent Al
Or Express rinterms of x or ye.g. (= ox Bl
4-2x
s oy . . 6
Obtain Cartesian equatione.g. y=21In ( e ] Bl
2-x
: : . dy 2
Differentiate and obtain —= M1
X 2-x
Obtain %(21 +3) or similarly simplified equivalent Al (4]
i s 3
(i) Obtain 2r=3or foes Bl
: . : dy .
Substitute in expression for d_ and obtain 2 Bl [2]
X
Q16.
1 Use correct quotient or product rule M1
Obtain correct derivative in any form Al
Justify the given statement Al 3]
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Q17.

Use correct product or quotient rule at least once

ode . 2 dy _ 24 e .
Obtain I:e ‘sint —e 'cost or E‘-:e ‘cost—e " sint, or equivalent
!

dy dy dx
Use —=—+—
de dr dr
dy sinf—cost
Obtain Q- u, or equivalent

dx sin7+cost

EITHER: Express i—‘ in terms of tan ¢ only
X

Show expression is identical to tan{t —%/{J

OR: Express tan! t —%/r] in terms of'tan ¢
\

e e dy
Show expression is identical to d_
X

Q18.

; ’ ; d
Differentiate y" to obtain 3}’2 s
X

Use correct product rule at least once

% 2 dy s ) d ) be . "
Obtain 6e~"y+3e™ b A e*y’ +3e*y? b as derivative of LHS
’ dx ’ ©odx

. 2 . dy
Equate derivative of LHS to zero, substitute x = 0 and y = 2 and find value of d—\

.4 ’
Obtain — 3 or equivalent as final answer

Q19.

o
Obtain v for derivative of x

Use quotient of product rule, or equivalent, for derivative of y

5 . - .
Obtain s or unsimplified equivalent
(21 +3)
Obtain7 =-1
Use d—‘ d—l, ﬂ in algebraic or numerical form
dx dr dr

. Gy D
Obtain gradient =

L

Q20.
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10 (i) Use of product or quotient rule

1 1
Obtain —5e 2 sindx+40e 2 cos4x

dy ;
Equate d—l to zero and obtain tan4z = k or R cos(4x + o)
X

Obtain tan4x = § or /65 cos(4.ritan" é]

Obtain 0.362 or 20.7°
Obtain 1.147 or 65.7°

: . . : : 1
(ii) State or imply that x-coordinates of 7, are increasing by Z” or 45°

Q21.

Q22.

4

Q23.

Attempt solution of inequality (or equation) of form x, + (n — 1)kz . 25
4

Obtain n>—(25-0.362)+1, following through on their value of x,
r

n=33

Obtain correct derivative of RHS in any form
Obtain correct derivative of LHS in any form

dy . : :
Set d’—cqual to zero and obtain a horizontal equation
X

. . 2 2
Obtain a correct equation, e.g. x~ + y~ =1, from correct work

By substitution in the curve equation, or otherwise, obtain an equation in x or y~

Obtain x = i\/3
Obtainy =+

(i) Use chain rule correctly at least once

g dv  3sinz dy
Obtain either—=—— or —= 3tan’ssec’t , or equivalent
dr  cos't dt
dy dy o
Ued _dy dr
dc dr dr

Obtain the given answer

(ii) State a correct equation for the tangent in any form

Use Pythagoras
Obtain the given answer
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Use correct product rule or correct chain rule to differentiate y

dy
d\" -t
Use —= —‘Lll”
dx d_f)
. —4cosfsin’ @+2cos’ @ 5
Obtain or equivalent

sec™ @

dy . :
Express d—‘ in terms of cos @
X

Confirm given answer 6cos’ @ —4cos’ @ legitimately
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