QL.

7 (i)

(ii)

(iif)

Q2.

(i)

(ii)

(iii)

State ﬂ =2 —-2cos 28 or ﬂ= 2sin 26
de de

Use ﬂ = ﬂ i ﬂ
dc dfé dé
Obtain answer & i, SRBID or equivalent
dx 2-2cos26

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

Substitute € = Yan in Z—y and both parametric equations
X

Obtain L4 =1, x=Yen-l,y=2
dx
Obtain equation y = x + 1.43 , or any exact equivalent

State or imply that tangent is horizontal when 8 = Yan 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 o dt r
dy dy d
Use ol A
de dt dt
Obtain the given answer
: _dy ; .
Substitute t =1 in 1_ and both paramefric equations
dx

d
Obtain d_y = -1 and coordinates (2, 5)
x

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

Equate ;ii to zero and solve for t
X

Obtain answer t = 2
Obtain answer y = 4

d
Show by any method (but not via j(y’)) that this is a minimum point
it

B1

M1

A1

(indep.) M1

B1

M1

A1l

M1

A1l

A

M1

A1
A1

A1

A1

(5]
M1

A1
A1Y

(3]

B1
B1
B1

[3]

3



Q3.

5 (i) Differentiate using chain or quotient rule
Obtain derivative in any correct form
Obtain given answer correctly

(ii) State dx =sec?6, or equivalent

dé
Use SF LK X
dx dé dé

Obtain given answer correctly

© University of Cambridge International Examinations 2005

M1
A1

Page 2 Mark Scheme Syllabus Paper
GCE AS LEVEL - JUNE 2005 9709 2

(iii) State that 6= % B1

Obtain x-coordinate 1 + % or equivalent B1

; : 2 9
Obtain y-coordinate ﬁ , or equivalent B1 3
Q4.
3 Slate coreect desivative | - 25in ¥ Bl

Equaie derivanve to vem and salve for x M1
Obaain answer s Lr Al
Carry ous an approprate melbad for delermudng e aumre of a stabomary polil M
Show that = .'. 05 3 NI wallt 130 eTroes seen Al
Obtain scoond unswer x = 2 5 I range M
Shaw tlus is @ puoimum point AlS 7

|( is on the meomeet denvative |-+ Zsiny |

Q5.



5 (i) Smie 2)'%‘: s e derdvatnw of 1 * i

State v e 1:%: or cxivalent, #§ deraative of 2oy ai
Equate atiempicd dervalive of LIIS 1o zero ;mdw%'—; equal 10 zem0 Mi
Obtanm grven relition y = =<3 Solrectly Al 4
{The 841 1s dependent on af least one B being enmed i, |
(i) Carry aut complete method for findime +* or 2 Ml
Otdsiin «* = lory? < 4 Al
Dibeazin point (1, -3) Al
Obrtisin seconsd poest (-1, 7) Al ]
Q6.
+ 4 State £=3+1— ord—y=21
dt t-1 dt Bl
Use & = ﬂ+ L
dx dt dt M1
Obtain D in any correct form, e.g. 2t(t_1)
2.9 3r-2 Al 3]
(i) Equate derivative to 1 and solve for ¢ M1
Obtain roots 2 and % Al
State or imply that only 7= 2 is admissible c.w.o. Al
Obtain coordinates (6, 5) Al 4]
Q7.
6 (i) Use product rule M1*
Obtain correct derivative in any form, e.g. (x — 1)e* Al
Equate derivative to zero and solve for x M1* (dep)
Obtainx =1 Al
Obtain y = —¢ Al [5]
(ii) Carry out a method for determining the nature of a stationary point Ml
Show that the point is a minimum point, with no errors seen Al [2]

Q8.



7

Q9.

Q10.

6

(i) State nyTvas derivative ofyz, or equivalent
X

d T ;
State 4y + 4x d_v as derivative of 4xy, or equivalent
X

Equate derivative of LHS to zero and solve for &
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 * (or )*)
Solve and obtain x* =4 (ory2 =1)
State answer (2, 1)
State answer (-2, —1)

T -
do

d
State d—; =4 sin 20 , or equivalent

Use Q = ﬁ - E

dx do do
Obtain Y in any correct form, e.g. s ad
dx cos@

Simplify and obtain answer 2 sinf
[The fit. is on gradients of the form £ sin 26 / cos 0, or equivalent.]

d 5 as
(i) State 2xy +x° av as derivative of X’y

dy .
State 2y d_ as derivative of
X

d

Equate derivatives of LHS and RHS, and solve for p
X

Obtain given answer

(ii) Substitute and obtain gradient %, or equivalent

Q11.

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.]

Bl

Bl

M1
Al

Bl
M1
Al

Al

[4]

(3]

Bl
Bl
Ml

Al
AV [5]

Bl
Bl

M1
Al [4]

Bl

M1
Al [3]



Q12.

Q13.

5

Q14.

(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+2cos2f or (:ll_v =—4sin2¢ (or both)
!

Usc:2=d—y+E
dv dr dr

—4sin2¢

Obtain or imply ———
iz 3+2cos2t

. 1 . 1 "
Substitute gf[ to obtain — 5 V3 or exact equivalent

(i) Differentiate In(x — 3) to obtain

x—
Attempt to use product rule

Obtain In(x— 3)+ = 3 or equivalent

Substitute 4 to obtain 4

(ii) Use correct quotient or product rule

(x+1)- (x —1)

Obtain correct derivative in any form, e.g. ( N 1)2
X

Substitute 4 to obtain %

Obtain 4'\:% as derivative of 2)°
X

Differentiate LHS term by term to obtain expression including at least one i—‘
X

Obtain 2x + 4_vﬂ+ 5 +6Q
dx dx

Substitute 2 and —1 to attempt value of %
X

Obtain — 2
2

Obtain equation 9x + 2y —16 = 0 or equivalent of required form

M1
Al

M1

Ml
Al

Bl

M1

Al

Al

Bl

M1
Al

Al

M1
Al

Al

Bl

M1

Al

M1

Al
Al

3]

(4]

[4]

[4]

(3]

[6]



Q15.

6

Q18.

(@

(ii)

(ii))

(ii)

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)

State £=1—
dr r+1

dy 2
State L e 42
dr

Attempt expression for .2
dx

Obtain % =(2e¥ +2)(¢ +1) orequivalent
X

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

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

Use product rule to differentiate y
Obtain correct derivative in any form
dy dy
Uee ¥ _ by dv
dx dr dr
Obtain given answer correctly

Substitute 7=0 in 9 and both parametric equations
dx

Obtain i—v =2 and coordinates (1, 0)
X

Form equation of the normal at their point, using negative reciprocal of their o4

. 1 1 .
State correct equation of normal y = —Ex+ — or equivalent

M1
Al
M1
Al
ALY

M1
Al

Bl
Bl
M1

Al

Ml
ALY

M1
Al

M1
Al

Ml
Al

Bl

Bl

M1

Al

[3]

(2]

[4]

[4]

[4]

[4]



5 (i) State3 % as derivative of 3y, or equivalent Bl
X

State 4xy + sz% as a derivative of 2x’y, or equivalent Bl
X
Equate derivative of LHS to zero and solve for % M1
X
Obtain given answer correctly Al [4]
(ii) Substitute x = 2 into given equation and solve for y M1
2
Obtain gradient = ]?" correctly Al
’ — ’ : 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 () State 6y%x’i as the derivative of 3y* . Bl
State +2x % 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 % Ml
Obtain the given answer correctly ' Al 4
[The M1 is dependent on at least one of the B marks being earned.]. [
(ii) State or imply the points lieon y-2x=0 ¥/ {4 =3A>,7 3y - ) O Bl ®
Carry out complete method for finding one coordinate of a point of intersection of y = kx with the
given curve & : Ml
Obtain 10x*=10 or Z%yZ= 10 or 2-term equivalent Al
Obtain one correct pointe.g. (1,2) ' oo a svelicis ;\' N Lw 3\ Al 0]
Obtain a second correct point e.g. (-1, ~2 ’

AIA]" 50

Q20.



6 (i)

(i)

(iii)

Q21.

5 (i)

(ii)

Q22.

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

Use the product rule to obtain the first derivative
Obtain derivative (4 —x)e” —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. i 3-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 obtair11 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)

Je

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

s \
(i) Semte Ay* = us detivative all
ar

ds .
Stae Yy - 'J:Tr as desrvaine of 9y
\

g
Express ~]" 12 ters of = and |
s

Obtain given answer correctly

[The M &= conditioral on a1 kst pee B mark berny obmiped |
Obtxin grodiest at (2, 4) 0 aey corresy pnsismplahed form
Fann the equation of the tangen at (1. 4)

Otsttdn 2nswwer Sy —45 = [, or equsvalent

B

Bl
Bl

12]

M1(dep)

M1
A1
M1
A1

M1
A1l

al

81

MI

al

MI
Al

Al

M1 (dep)

Al

[4]

M1
Al

Al
M1
Al



Q23.

Q24.

6

Q25.

Q26.

State derivative 2 — sec” x, or equivalent
Equate derivative to zero and solve for x

Obtain x = %lr , or 0.785 (£ 45° gains A1)
Obtain x = — ln’ , (allow negative of first solution)

Obtain corresponding y-values %;r —1and —%71' +1, £0.571

1 L
At any stage, state the correct derivative of e® ore?
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 = 4¢2, or equivalent

(i)  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

(ii)  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

(i) 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)

(ii)  State2 yg.l as derivative of )?
X

State 2y + 2x dy
dx

as derivative of 2xy

Substitute for x and y, and solve for iv

X

Obtain %} =0whenx=1and y=1

Obtain ﬂ =2 whenx=1landy=-3
dx

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

Bl
M1

Al
Al

Al

Bl
M1
Al
B1V

Al
Al

M1*
Al
M1(dep*)
Al
Al

M1
Al

M1
Al
Bl +B1

(2]
Bl
Bl
Ml

Al

ALV

M1

Al [7]

[3]

M

(3]

(2]



Q27.

Q28.

Q29.

8

Q30.

(i) State .. e’ or . A ¢—-e” Bl
dr dr
Use & =Q+E M1
dv dr dr
Obtain given answer correctly Al
(ii)  Substitute iv = 2 and use correct method for solving an equation of the form =a,
X
where a> 0 M1
Obtain answer 7= { In 3, or equivalent Al
® SaeZ- 1 o P_i_o- Bl
da -2 dt
Use .4 = ﬂ— i Ml
& dt dt
Obtain given answer correctly Al
(i) Equate derivative to zero and solve for ¢ M1
State or imply that 7=3 is admissible c.w.o., and note 7 = -3, 2 cases Al
Obtain coordinates (1, 6) and no others Al
n dy P " ) s
(i) State 2yd; as derivative of y~, or equivalent Bl
X
State 2y + 2x 4 as derivative of 2xy, or equivalent Bl
dx
Substitute x =-2 and y = 2 and evaluate % M1
Obtain zero correctly and make correct conclusion Al
(ii) Substitute x =-2 into given equation and solve M1
Obtain y =—6 correctly Al
d
Obtain Q- 2 correctly Bl
dx
Form the equation of the tangent at (-2, —6) M1
Obtain answer y =2x — 2 Al

10

[3]

(2]

3]

[4]

[3]



3 Obtain derivative of the form k sec® 2x, where k=1 or k= %

Obtain correct derivative sec’ 2x
. 2
Use correct method for solving sec™ 2x =4

Obtain answer x = % 7 (or 0.524 radians)

Obtain answer x = % 7 (or 1.05 radians) and no others in range

Q31.

7 (i) Use product rule to differentiate y
Obtain correct derivative in any form in 7 for y
dy dy dx
e

dv dr dr
Obtain given answer correctly

(ii) Stater=0

dy F
State that d_ =0 and make correct conclusion
X

(iii) Substitute # = -2 into equation for x or y
Obtain (¢™°, 4¢7 + 3)

Q32.

6 (i) State % =4sinfcos@ or equivalent (nothing for % =4sec’ 0)
X

dy dy dx
Use —=—+——
dc df do

Obtain given answer correctly

(ii) Substitute & =% in Z’v and both parametric equations
X

. dy s
Obtain 2 =4 and coordinates (2,4)
X
Form equation of tangent at their point
State equation of tangent in correct form y = 4x — 4

Q33.

1  Obtain derivative of the form K ,where k=1, 50r L3
Sx+1 J

Obtain correct derivative
Sx+1

Substitute x = 4 into expression for derivative and obtain 21

Q34.

11

M1

Al
M1

Al

Al

M1
Al

M1
Al

M1
Al

M1
Al

Bl

M1
Al

M1

Al

M1
Al

M1
Al

ALY

[3]

[4]

(2]

[2]

(3]

(4]

[3]



8 (i) State Zy% 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=10 (ory2 -3y-4=0)

Correct method to solve their quadratic equation

State answers (— %4, —1) and (2, 4)

Q35.

4 (i) State G5 =2 oDyt
dt 1-2r  dr
dv dy dx
se —=——+—
dc dr dr

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.

12

Bl

M1

Al
M1

Al
Al

B1

M1
Al

Ml
Al
Ml
Al
M1
Al

[3]

[3]

M1
Al
M1

Al

[3]

(6]

[4]



Q38.

Q39.

Q40.

Q41.

d S s ;
(i) State 4 yl as derivative of 2y~, or equivalent
dx
d — :
State 4y + 4.\73\] as derivative of 4xy, or equivalent

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 yz =9)
State answer (2. 3)
State answer (-2, —3)

Obtain derivative ™ — Se* + 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 of at least one stationary point
(d Y _2¢%* _5¢*, whenx=0,32 = _(3), x=In4, 32 =+(12))
dx” dx” dx”

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

(i) State E=—25in20+sin6 or d—y=85in90059
dé de

v.9 o

dr do dé

Use sin 20 = 2sinf cosd
Obtain given answer correctly

Use

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

Use quotient or product rule

Obtain correct derivative in any form

Equate (numerator) of derivative to zero and solve forx
Obtain x =

Lo e

Obtain y =

13

Bl

Bl

Bl
M1
Al
Al
M1

Al

Bl

M1

M1
Al

M1
Al
Al
Al

M1
Al
DM1

Al
Al

[4]

[3]

[6]

[4]

[4]

[3]



Q42.

(ii)

Q43.

7 @

(ii)

Q44.

(i) State E=lti
de 2

Use d_y = ﬂ— E

dx dr dr

Use y=6to find 7
Obtain 7= ¢

Obtaind & _6

dv e

(ii) Obtain x and form equation of the tangent at their point
Obtain correct equation for tangent (y— 6= é()c -1+ e))]
e

Show that tangent passes through (1, 0) by substitution

Differentiate to obtain form &, cosx+k, sec” 2x

Obtain correct second term 2sec’ 2x
Obtain 3cosx+2sec’ 2x and hence answer 5

Differentiate to obtain form kez"( 1 +er) )

Obtain correct —1262'r( 1+ ez'r) 2 or equivalent (may be implied)
Obtain -3

Obtain 3y +3x % as derivative of 3xy

Obtain Zy% as derivative of y*

State 4x +3y + 3x% 4 Zy% =0

Substitute 2 and -1 to find gradient of curve (dependent on at least one Bl)
Form equation of tangent through (2, —1) with numerical gradient

(dependent on previous M1)
Obtain 5x+4y—6=0 or equivalent of required form

Use % =0 to find relation between x and y

(dependent on at least one B1 from part(i))
Obtain 4x+3y =0 or equivalent

Substitute for x or y in equation of curve
Obtain — 1% =3 or — %x' =3 or equivalent and conclude appropriately

14

Bl

M1

M1
Al

Al

M1
Al

Al

M1
Al
Al

M1

Al
Al

B1
Bl

Bl
M1

DM1
Al [6]

M1
Al

Ml
Al [4]

(3]

[3]

(3]



Q45.

8

Q46.

4

Q47.

Obtain %=IL Bl

+1
Obtain L =4¢' Bl
dr
d
Use %: Ev/% 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 — 2tan xsin 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 = ¥ or 0.809... Al
Obtain 0.45 Al [4]
(i) Differentiate to obtain form &, sin2x + &, cosx M1
Obtain correct —6sin 2x— 5cos x Al
Substitute %7[ to obtain —%1\/3 or exact equivalent Al [3]
(ii) Obtain 6y + 6xd4v as derivative of 6xy Bl
dx
. 2 dy . . 3
Obtain 3y Fo as derivative of y Bl
X
. 2 dy 2 dy %
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 S
Obtain gradient BT or — 5 Al [5]

15



3  Obtain 6y+ 6_):% as derivative of 6xy
Obtain 2)’% as derivative of y*
Obtain 3 and i(16): 0

x dx
Substitute 1 and 2 to find value of %

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)
Q1.

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

Use chain rule to find Y

dx
Obtain a correct expression in any form

Obtain the gradient of the normal in the given form correctly

(ii) Use product rule
Obtain correct derivative in any form
Equate derivative to zero and solve for x
Obtainx = £

Q2.

2 (i) Obtain M for any non-zero constant k
1 +sin2x

Obtain 2cos2x

1 +sin2x

(ii) Use correct quotient or product rule

2
. xsec” x—tanx .
Obtain —————— or equivalent

x

2

Q3.

16

Bl
Bl

Bl

M1

Al

M1
Al

M1

Al

M1
Al

71

(3]

(4]

[2]



5 () Useatleastone ofe*=9,¢*=2and ¢¥=4 Bl

Obtain given result 58 + 2k = ¢ AG Bl [2]
(ii) Differentiate left-hand side term by term, reaching ae™ + be"'% + cez"'% Ml
X X
Obtain 12¢% + ke* & + 2> Y Al
dx dx
Substitute (In 3, In 2) in an attempt involving implicit differentiation at least once, where
RHS =0 M1
Obtain 108 — 12k — 48 = 0 or equivalent Al
Obtain k=5 and ¢ = 68 Al [5]
Q4.
2 Use correct quotient or product rule M1
31 1
Obtain correct derivative in any form, e.g. — r:): = Al
X X
Equate derivative to zero and solve for x an equation of the form Inx = a, wherea >0 M1
Obtain answer exp(% ), or 1.40, from correct work Al [4]
Q5.
. . d\" v . 3
6 (i) Obtain 2yd; as derivative of y Bl
x
Obtain —4y — 4_\::—y as derivative of —4xy Bl
X
Substitute x = 2 and y = -3 and find value of %
: d(45)
(dependent on at least one B1 being eamed and n =0) M1
X
o 12 ;
Obtain r or equivalent Al [4]
s ; dy ” o . dy ;
(i) Substitute d_ =1 in an expression involving d;’ x and y and obtain ay = bx MI
x X
Obtain y = x or equivalent Al
Uses y =x in original equation and demonstrate contradiction Al [3]

Q6.

17



3 Obtain :—; =2cos20—1or L4 =—2sin 20+ 2 cos @, or equivalent

dy dy  dx
se —=—z+—
dx d@& dé
dy —2si
it AL, o bl
dx 2cos20-1

At any stage use correct double angle formulae throughout
Obtain the given answer following full and correct working

Q7.

4 (i) Use correct quotient or product rule
X ) ) ) 262: 3e 2x
Obtain correct derivative in any form, e.g. ———

3 4
X

X

Equate derivative to zero and solve a 2-term equation for non-zero x

Obtain x = %correctly

(ii) Camry out a method for determining the nature of a stationary point, e.g. test derivative

either side
Show point is a minimum with no errors seen

Q8.

5 (i) Use correct quotient rule or equivalent
Obtain O+ e 2x—(1+x")2e™
(] +e2.\ )2

or equivalent

Substitute x = 0 and obtain — % or equivalent

(i) Differentiate »* and obtain 3y22
X

Differentiate 5xy and obtain 5_v+5_r%
X

. 2 dy ,dy
Obtain 6x~+5y+5x—+4+3y"—=
- dx ©odx

© Cambridge International Examinations 2013

Bl

M1

Al

M1
Al

M1
Al
M1
Al

M1
Al

M1
Al

Al

Bl

Bl

Bl

[3]

(4]

(2]

(3]

Page 5 Mark Scheme Syllabus Paper
GCE AS/A LEVEL — May/June 2013 9709 3
Substitute x=0,y=2 to obtain — % or equivalent following correct work Bl [4]
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Q9.

4  Use product or quotient rule M1
Obtain derivative in any correct form Al
qu’late deriv?tive to zero and obtain an equation of the form a sin 2x = b, or a quadratic in tan x,
sin” x, Or cos™ x MI1*
Carry out correct method for finding one angle MI1(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 M1
Obtain correct — or unsimplified equivalent Al
(21 +3)
Obtain —2¢™ for derivative of y Bl
, &
Use D % or equivalent M1
dx ar
Obtain 6 cwo Al [3]
Alternative:
~bx
Eliminate parameter and attempt differentiation (y =e"™ } Bl
Use correct quotient or product rule Ml
Use chain rule M1
Hx
ottt D w8 Al
dr  (1-2x)
Obtain -6 cwo Al
Q11.
2 EITHER: Use chainrule M1
obtain Lo =6sinzcost, or equivalent Al
dr
. dy 2, . A
obtain E =—6cos” 1sinz, or equivalent Al
Use ﬂ = d_y + g M1
dx dr dr
g dy
Obtain final answer d_ =—cost Al
X
OR: Express y in terms of x and use chain rule M1
I
Obtain 4 =k(2- i) 2, or equivalent Al
dx 3
dy x>
Obtain — = —(2 ——)2, or equivalent Al
dx 3
Express derivative in terms of M1
Obtain final answer g—y= —cost Al [5]
X
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Q12.

2 | Use correct quotient or product rule or equivalent M1
Obtain L3 )'26-,’ —’e“ s or equivalent Al
(1+e™)”
Substitute x =In 3 into attempt at first derivative and show use of relevant logarithm M1
property at least once in a comrect context
Confimm given answer = legitimately Al [4]
Q13.
8 (i) Differentiate y to obtain 3sin® 7 cos 7 — 3cos’ fsin 7 0.¢. Bl
dy dy  dt
Use 2-2/2 M1
dx dt dx
Obtain given result —3sin 7 cos ¢ Alewo |[3]
. : 5o 3
(ii) Identify parameter at origin as 7 = er Bl
3 o 3
Use = = to obtain — Bl [2]
4 2
(iii) Rewrite equation as equation in one trig variable Bl
e.g. sin2t =—%, 9sin*x-9sin"x+1= 0, tanx+ 3tanx+1=0
Find at least one value of 7 from equation of form sin 27 =k o.e. M1
Obtain 1.9 Al
Obtain 2.8 and no others Al [4]

Q14.
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T

S e
7 (i) EITHER: Stateorimply ® ) dx ag derivative of In xy, or equivalent Bl

dy
State or imply 3)” @x as derivative of y°, or equivalent B1
dy
Equate derivative of LHS to zero and solve for dx M1
Obtain the given answer Al
gy

OR Obtain xy = exp (1 +)”) and state or imply y + x dxas derivative of xy Bl
State or imply 3y2 dx exp (1 +y3) as derivative of (1 +y3) Bl
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 M1*
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

dx  4(2r+3)-8¢

— or equivalent Bl
dr (2t+3)
Obtain A or equivalent Bl
dr 2143
dy
dv g "
Use —= or equivalent M1
dx dx
dr
Obtain %(21 +3) or similarly simplified equivalent Al
Or Express ¢ interms of x or ye.g. (= ox Bl
4-2x
6
Obtain Cartesian equatione.g. y=2 ]n(2 ] Bl
-
Differentiate and obtain dl: 2 Ml
dc 2-x
Obtain %(21 +3) or similarly simplified equivalent Al [4]
% , 3
(i) Obtain 2r=3or 1:3 B1
Substitute in expression for j—) 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

oA 2 dy  _ 24 .
Obtain L ‘sint—e™‘cost or d—':e ‘cost—e ' sint, or equivalent
t

dy sinz—
Obtain & M, or equivalent
dx sinf+cost
EITHER: Express i—y in terms of tan ¢ only
X

Show expression is identical to tan(t— %ﬂ')

OR: Express tan(l —-%ﬂ') in terms of'tan ¢

b dy
Show expression is identical to d—}
X

Q18.

g ; . dy
Differentiate y* to obtain 3y dl
'

Use correct product rule at least once

. 2 d »d 5 .
Obtain 6e”*y + 3e* Ty+ e*y® +3e"y’ d_v as derivative of LHS
X X

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.

for derivative of x

Obtain 2
2t+3

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

Obtain __2 _ or unsimplified equivalent

(2¢+3)
Obtain 7 =—1

Use o %/;ﬂ in algebraic or numerical form
!t dr

dx

Obtain gradient %

Q20.

22

MI*
Al
MI
Al
Ml (dep*)
Al
MI
Al 6]
Bl
*M1
Al
M1(d*M)
Al [5]
Bl
Ml
Al
Bl
M1
Al [6]



10

(i) Use of product or quotient rule

1
Obtain —5e 2 sindx+40e 2 cos4x

Equate % to zero and obtain tandz = k or R cos(4x £ o)
X

Obtain tan4x = 8 or \/(gcos(% +tan”' %)

Obtain 0.362 or 20.7°
Obtain 1.147 or 65.7°

(ii) State or imply that x-coordinates of 7, are increasing by %/‘[ or 45°

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

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

n=33

Q21.

Obtain correct derivative of RHS in any form
Obtain correct derivative of LHS in any form
d ; ; .
Set d—yequal to zero and obtain a horizontal equation
X
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 = %ﬁ
Obtain y =4

Q22.

4

(i) Use chain rule correctly at least once
dx 3sinz dy

Obtain either—= o e 3tan’ssec’ , or equivalent
cos't
dy dy dx
et = 2 —
dv dr dr

Obtain the given answer

(ii) State a correct equation for the tangent in any form
Use Pythagoras
Obtain the given answer

Q23.

23

M1

Al

Ml

Al
Al
Al
Bl

Ml
Al

Al

Bl
Bl

M1

Al
M1
Al
Al

M1
Al

M1
Al

B1
M1
Al

(6]

(4]

[4]
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Use correct product rule or correct chain rule to differentiate y
dy

d
Use 2 =22

& &

. —4 in @+ P 4
Obtain Sontsin ‘d-r2eol ¢ or equivalent

-
sec™ @

Express j—y in terms of cos @
X

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

24

Ml

M*1

Al

DM*1

Al

[3]
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