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Answer all the questions.

Answer all the questions

@ Given f(X) =In(x+1)-5%, wherex > —1, obtain f'(x).

2
() Fory= S— X3 , determineﬂ in simplified form.
1+ x dx

Define S, (8 by &(@:%+3Tm+ &+t

CalculateS(1).

Use Gaussian elimination to determine the valudstiadit give a unique solution
for the equations

X — Yy + 2z =5
X 4+ 2y - z = -6
2x - 3y + kz = 0

What value ok would give rise to an inconsistency?

5
Write down and simplify the general term in the @axgion Of(2X3+x_32) .

Hence, or otherwise, obtain the term independert of

Ve 1

1 X =x*(In X?

dx, x>0.

Use the substitution = In X to evaluatej
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Marks
6. A curve is defined by the equations

x =3sint, y=-2co¢t, (0<t<2r).

Use parametric differentiation to finéﬁ/ in terms oft . )
X

Find the equation of the tangent to the curve apihint wheret = % 3

7. Determine whether the functioh(x) = 2x° tan 3x, —% < X< % is odd, even

or neither. 3

g. A geometric sequence is defined by= ar"*, whereae R and0<r <1.

The sum of the first 3 terms in this geometricwi‘sg and the sum to infinity

9
of this geometric series is 15.
Find the values o andr. 5

9. Anumber,n, is defined afn(X) = X — X whereX is a positive integer and

X>2.
Prove thanis always divisible by 3. 6

10. The curvey = X2 is defined fox > 0. Obtain the values yfand%/ at
X

the point wherex = 1. 5

11. Show thai is a solution of2z® — 32 + 2z= 3.
Hence find all solutions. 4
[Turn over
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12.

13.

The Malthus Equation is a basic model used to pteaipulation increases and
decreases.

It statesE = kP wherek is a positive constant,

dt
P is the population antdis the time in years.
The initial population of a town was 5 000 people.
Five years later, the town’s population had growri 200 people.

Find the value ok.

The design for a solid Christmas decoration is nmadeotating the area bound

by the curvey = —4x € and thex-axis about the-axis by 27z radians between

the origin and = — 3 as shown on the diagram below.

Y f

L4

Find the volume of plastic required to make thei€mas decoration.

14. (@ Ppiotthe complex numbdr+\/§i on an Argand diagram.

[MATH(AH)11]
http://store.perfectpapers.net

() 22 =1+/3i. Find all the roots of®, expressing each in the form
z=r(cosf+i sig), clearly stating the values of and .

Plotz on the Argand diagram used in part (a).
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15.

16.

17.
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(@  Prove by induction thaﬁ: 4r (r —2)= 2—?';‘(n +1)(-9

r=1

for all natural numbers > 1.

25
()  Hence evaluatey 4r (r - 2).

r=10

Given the equation3x® + 6x— 6xy— 2y+ 3y = E of a curve, obtain the-

coordinate for the point at which the curve hagizbntal tangent.

Express(5—X2)2 in partial fractions.
X_

: . 5X
A curve is defined byy = , (X#2).
W= 2 (x=2)

() Write down equations for its asymptotes.

(i) Find the stationary point and justify its nature.

(iif) Sketch the curve showing clearly the features faar(@ and (ii).

[END OF QUESTION PAPHR
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ADDITIONAL QUESTIONS FOR UNIT 3

Notes for Inserting Unit 3 questions:
1. As the main paper has more Unit 2 questionsait be beneficial to replace some of these with the

unit 3 questions.
Unit 2 questions are as follows: Questions 3,80, 11, 12, 14, 15 and 16
2. If adding in unit 3, may we suggest Al, D1 addie included for appeals purposes. We try to

replicate the actual exam as much as possibleese fbnger question would be good for this.

A. VECTORS

Marks
Al. (a) Find the equation of the plardd which contains the points

P(2, 1, 0), Q(-1, 0, 0) and R(1, 1, —1). 4

(b) Calculate the point of intersection of the plddeand the line L,

Find the size of the acute angle between the linad.the pland] . 6
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B. MATRIX ALGEBRA
B1. [This question should only be used if question @ ftlee units 1 & 2 section

is removed
2 0 1
A matrix is defined aA=| 0 3 -1]|.
-4 1 1

Show that matriXA has an inverseA™, and use elementary row operations to

find the inverse matrix.

B2. The matrixP is such thatP? = 3P— 5l wherel is the corresponding identity

matrix. Find integera andb such that

P* = aP+ bl. 4

B3.  write down the2x 2 matrix A representing a rotation e% radians about

the origin in an anticlockwise direction and tBe 2 matrix B representing a
reflection in they-axis.

Hence, show that the image of the poi] under the transformatioh

X— Py pxt+

followed by the transformatioB is (— 5 5

yj, stating the value

of p.

Page seven

AT e perfectozDErs



C. SEQUENCES & SERIES: MACLAURIN SERIES, ITERATION and CONVERGENCE

Cl. Find the Maclaurin expansion of

f(X) =In(l+sinx), 0<x<Z

2
as far as the term in°. 5
C2.  The equationy = X + X—5 has root betweex =1 and x = 2.
Using the iterative recurrence formukq,, =3/5— X and x, =1 find the
value of the root correct to 3 decimal places. 5
D. DIFFERENTIAL EQUATIONS
D1. Solve the differential equation
d’y dy .
2 +—=—3y = 2sinX.
e ax Y
given that there is a stationary point at (0, 1). 10
E. NUMBER THEORY & PROOF: EUCLIDEAN ALGORITHM
E1l. [This would be as an ‘add on’ to question 15 fromtitsl & 2 sectioh
" 2n
(c) Use direct proof to show thi 4r (r — 2)= ?(n +1)(-9. 4
r=.
E2. Use the Euclidean Algorithm to find integgr@ndy such that
4

15K + 12% = 1.

[END OF ADDITIONAL QUESTIONS
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Advanced Higher Mathematics
Marking Instructions

General Marking Principles
These principles describe the approach taken whaking Advanced Higher Mathematics
papers.

1 The main principle is to give credit for the &kilemonstrated and the criteria met.
Failure to have a correct method may not precludenaidate gaining credit for their
solution.

2 The answer to one part of a question, even ibriect, is accepted as a basis for

subsequent dependent parts of the question.

3 The following are not penalised:
e working subsequent to a correct answer (unleg®itigees firm evidence that
the requirements of the question have not been met)
e legitimate variation in numerical values / algebrexpressions.

4 Full credit will only be given where the solutioantains appropriate working. Where
the correct answer might be obtained by inspeaiiamentally, credit may be given.

5 Sometimes the method to be used in a particulestepn is explicitly stated; no credit
will be given where a candidate obtains the coraestver by an alternative method.

6 Where the method to be used in a particular gprest not explicitly stated, full
credit will be given for an alternative valid metho

Distribution of marks

Candidates will be expected to answer all of thestjons. There will be a total of 102 marks
for the paper.

The below suggested marking thresholds are basad analtered paper for units 1 and 2.

If inserting unit 3 questions then the below magkihresholds may only be used if:

1] the total number of A marks and the total numifd® marks is the same or greater
2] each of the three units has at least 30% offrtéuks

If either or both of the above criteria are not ntle¢ cutoffs should be adjustapwards

Suggested Marking Thresholds

Mark Grade
90% Al
75% A
63% B
50% C
45% D
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Analysis
No Unit / Marks at levels Question lllustrations of evidence for awarding eale mark Marks
Outcome A/B C
@ 1.2 3 | Given f(x)=In(x+1)-5x?, wherex > -1, * Using the product rule
obtain f(X). /(%) :%(In(x+1))- 5% + In(x+ 1)-%( 5¢)
e Correct first term
5x°
R T
e Correct second term
..... + In(x+ 1) 1
3
(b) 1.2 3 2 ) Using the quotient rule
Fory= ? X3 ,determineg—i in g g
+ X 2 3 2 3
o 5=X N1+ X7 )= 5= X)) 5 I+ X
simplified form. dx( )( ) ( . ) dx( )
(1+ x3)
e  Correct derivatives of terms
—2x(1+ x3) —( 5- x2) X2
2
(1+ x3)
. Answer simplified and stated
x* —15x%— 2
2
3
(1+ X ) 3
[Turn over
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No

Analysis

Unit /

Outcome
2.4

Marks at levels

A/B C
3

Question

lllustrations of evidence for awarding ealec mark

Marks

Define S,(a) by

n-1
Sn(a):l+3ﬂ+a2ﬂ-+ M

Calculate S4(1).

Obtain correct series and identify

common difference and initial term

Sn(l):%+37”+7r+

and sodz%, u=a==

Know correct formula for finding the

sum of an arithmetic series

816(1):1—26(2><%+ (16 1)x£4)

. The sum to 16 terms

8(7z+%):38¢

[MATH(AH)11 - MS]
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No

Analysis

Unit /
Outcome

Marks at levels

A/B C

Question

lllustrations of evidence for awarding eale mark

Ma6rk

15

5
1

Use Gaussian elimination to determine the value
k that give a unique solution for the equations

X — Yy + 22 = 5
X + 2y - z = -6
2Xx — 3y + ke = 0

What value ok would give rise to an
inconsistency?

sef For a structured approach: matrix
form

1 -1 2 5
1 2 -1 -6
2 -3 k O
e For simplifying matrix
1 -1 2 5
0 3 -3 -11
0 -1 k-4 -10
e For upper triangular form
1 -1 2 S
0 3 -3 -11
0 0 X-15 -4
e Know the necessary criteria
3k-15= 0
e Correctly calculate answer
k#5

e Know criteria for an inconsistency
k=5

= 01

[MATH(AH)11 - MS]
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No

Analysis

Unit /
Outcome

Marks at levels Question
A/B C

lllustrations of evidence for awarding ealec mark

Marks

11

1.1

3 Write down and simplify the general termha t e Correct form/use of notation
5
expansion 0(2X3+ 3) . S oy3 3
@) e

2
e Correct powers

()

e Simplifying
(5j or. ?—r X X5r—10

r

2 Hence, or otherwise, obtain the term independenteof Identify correct term
X.

5r-10=0 ..r=2
e Evaluate term correctly

5
(Zj-zz-s&zzlosc
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No

Analysis

Unit /
Outcome

Marks at levels

A/B C

Question

lllustrations of evidence for awarding eale mark

Marks

13

4 2

Use the substitutiotd = In X to evaluate
.[Jé 1
! \/xz —x*(Inx)?

dx, x> 0.

o Differentiateu and get expression fax

du_1 . gx=xdu
dx X

e Simplify expression

I@—l dx
b oxy1-(Inx)?

e Make all relevant substitutions

1/2 1
[ — xdu
o x1- ()

e Simplify

.[1/2 1 du
0 [1_ u2
e Integrate

. U2
[sm U}
0

e Evaluate
T

3

6

[MATH(AH)11 - MS]
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Analysis

lllustrations of evidence for awarding each

Marks

No Unit / Marks at levels Question mark
Outcome A/B C
1.1 2 A curve is defined by the equations= 3sint « Differentiatex andy
y=-2cog, (0<t<2r).
X _ 3004 dy = 2sini
q dt at
Use parametric differentiation to findz in terms dy
dx e Obtain correct expression fer—
of t. dx
Y _ 2 ot
dx 3 2
3 Find the equation of the tangent to the cutvéhe| ¢  Calculate gradient
point wheret :%. dy _ 243
dx 3
e Findx andy values
3J3
X= =-1
3 y
e Equation of tangent
_2J3(,_3/3
y+1= 3 X— 5
3

[MATH(AH)11 - MS]
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Analysis
No Unit / Marks at levels Question lllustrations of evidence for awarding eale mark | Marks
Outcome A/B C
1.4 3 Determine whether the function e Know how test for odd/even
— 2%° _T W/ 5
f(x) =2x" tan X, 5 <X<7gs odd, even f(=x) = 2(=x)° - tanf X )
or neither. e Compare results
=22 tanX=f k)
e Correct conclusion
f(X) is even
3
[Turn over
Page 9
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Analysis

No Unit / Marks at levels Question lllustrations of evidence for awarding eale mark | Marks
Outcome A/B C
2.4 5 A geometric sequence is defined by e Expression for sum to 3 terms
u =ar"", whereae R andO<r <1. 3
! . - : a(l—r ) 95
The sum of the first 3 terms in this geometri¢ I ~ 9o
series is% and the sum to infinity of this _ o
9 e Expression for sum to infinity terms
geometric series is 15.
- &-=15
Find the values od andr. 1-r
e Create equation
3
9a(1— r ) __a
95(1-r) 15(tr)
e Simplify
135(1-r°) = 9E
e Solve to get values ofthena.
2
r=%,a=>5
3 5

[MATH(AH)11 - MS]

Page 10

http://store.perfectpapers.net

perfec




No

Analysis

Unit /
Outcome

Marks at levels

A/B C

Question

lllustrations of evidence for awarding eale mark

Marks

2.5

3

A number, N, is defined ag(X) = X> — X where

X is a positive integer and > 2.
Prove than is always divisible by 3.

. Strategy: valid/exhaustive method of proof
Induction: Xx=2 = n(X)= 6 so true
forx =2

. Process

Assume true fox=k .. k®’—k=3a

whereae N
. Continue proof
For Xx=k+1

(K+1P - (k+1)= K+1)( k+ 17 -1

e Continue manipulation
= K+ DK+ X)
=k(K+1)(K+2)
e Complete manipulation
= K+K)k+2)
=3a(k+2)
e and so, if true forx = K then also true for

X = k +1and since true fox=2, X3 —X is
divisible by 3Vx > 2.

6

[MATH(AH)11 - MS]
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Analysis

No Unit / Marks at levels Question lllustrations of evidence for awarding eale mark | Marks
Outcome A/B C
10. 21 5 The curvey = X5x3—2 is defined forx > O. e Method: logarithm of each side
d _ 5x°-2 _ 3
Obtain the values qtand—y at Iny=Inx (SX 2) Inx
the point wherex = 1. e Logarithmic differentiation
14y _
yax
e Product rule
15¢ - Inx+(5¢ - 2)-+
X
o dy
Expression for=—
) P dx
dy 2 5x°—2
—==y|15x": Inx+=2—=
dx y X
e Evaluate
dy
=1 —=-=3
y dx 5

[MATH(AH)11 - MS]
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No Unit / Anazszs at levels Question lllustrations of evidence for awarding eale mark | Marks
Outcome A/B C
11. 2.3 4 Show that is a solution 0f2z°® — 32>+ 2z = 3, e Substitute to satisfy equation
Hence find all solutions. 2°-3°+A=-2+ 3+ 2= ¢
e State first root and its conjugate
Z=+i are roots
e Product of factors
Z* +1 is a factor
e Perform division and solve
22323 (27-9) nz-4F .
[Turn over
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Analysis

No Unit / Marks at levels Question lllustrations of evidence for awarding eale mark | Marks
Outcome A/B C
12. 2.2 6 The Malthus Equation is a basic model used to | ¢  Separate variables to integrate
redict population increases and decreases.
predict pop [& dP=[kadt
It statesi = kP wherek is a positive constant,
dt e Integrate
P is the population antis the time in years. INP=kt+c
The initial population of a town was 5 000 people. , Simplify
Five years later, the town’s population had grow P Adk
by 1 200 people. -
. e Use initial condition to findA
Find the value ok.
A=5000
e Know to use second condition to fikd
k = 1 |n( 6200)
5 15000
e State value ok
k~0-043 6

[MATH(AH)11 - MS]
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Analysis
No Unit / Marks at levels Question lllustrations of evidence for awarding eale mark | Marks
Outcome A/B C
13. 13 9 The design for a solid Christmas decoration is mafle Method
i b
by rotathg the area bound by the curve Vv =J’ ”yz dx
X a
y = —4xe? and thex-axis about the-axis by | «  Apply formula
27 radians between the origin andg — 3 as 0 x\?
shown on the diagram below. V= ﬁj_s(—4xe2 j dx
¥y / e Accuracy
f 0
V =167] x'€" dx
.'I‘ 73
WRET. . e Use integration by parts
M1 N ol Jeacfa(jeage]
:_3 | ||||i”| . S . Accuracy
— / . 2 X X 0
—l/ o 167r[x € —ij-e dx}
- -3
e Use integration by parts again
0
167z[x2 e — 2(x-ex —I l(jexdx) dx)}
-3
Find the volume of plastic required to make the
Christmas decoration. * Accuracy .
167r[x2-eX —2X-€ + 4ex dx}
-3
e Final integration
0
167 X € — 2"+ 2" |
-3
e Evaluate
327 — 272re® ~ 57 9¢cubic units 9
[Turn over
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Analysis

No Unit / Marks at levels Question lllustrations of evidence for awarding eale mark | Marks
Outcome A/B C
14. (a) 2.3 2 Plot the complex numbe’t+\/§i onanArgand | ® Argand diagram: corre® coordinate (or
diagram. modulusy = 2)
e Correctl coordinate (or arg = %)
A

e

1

2

[MATH(AH)11 - MS]
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No

Analysis

Unit /
Outcome

Marks at levels

A/B C

Question

lllustrations of evidence for awarding eals mark

Marks

14.

(Co
(b)

nt.)

2.3

7

7> =1++/3i . Find all the roots of
z, expressing each in the form
z=r (COS¢9+i sin9) , clearly

stating the values of and .

Plotz on the Argand diagram used in
part (a).

Calculate modulus and arg
= T

r=2,0= 3

Express in polar form

3 _ /4 H H
y4 _2(cos§+| sm%)

De Moivre’s Theorem

% 1 L
z=2 (COS§(..)+I sn%( ))
Know rule for ™ roots of unity

3 cnel (2 C il (o for k=0,1 2
z=2 (cos§(§+ 2(7r)+| S|n§(—3+ R;r)) =0,1
Apply rule to get first two roots

1 1

=23 T4 si and ,_ >3 T cinlZ

z=2 (cos§+| sm%) z=2 (COS?+I sm?)
Apply rule to get final root, simplified

1 1
z=23(cos%[—i sin%[) or 2( coégﬁﬂ sinlgi)
Each root plotted on Argand diagram

s

21

%

7

[MATH(AH)11 - MS]
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No

Analysis

Unit /
Outcome

Marks at levels

A/B

C

Question

lllustrations of evidence for awarding ealec mark

Marks

15.

@

25

2

2

Prove by induction that

r=1

for all natural number$ > 1.

S ar(r —2):2—3[‘(n+ (-5

Show true fom = 1, assume true for=k
n=1 4n(-2)=-4, 2 o+ H(@- 5~ -

so true fom = 1. Assume true far =k so

Zk:4r(r —2):2—3k(k+1)( X- 5

r=1

Considem =k + 1 with an appropriate expression

k+1

Z4r(r—2)=2—?'f(k+1)(2<— 5+ 4+ k- 1

Manipulate expression
=% K+ DK+ 2)(X - 3)

_2
= 3(k+1)((k+1)+1)( 2k+ 19

Complete proof
If true forn =k then also true fon=k + 1 and

since true fon = 1, it must be true/n.

[MATH(AH)11 - MS]

http://store.perfectpapers.net

Page 18

perfec




Analysis

No Unit / Marks at levels Question lllustrations of evidence for awarding eale mark | Marks
Outcome A/B C
15. (Cont.)
(b) 2.4 2 25 e Evaluate fom =25
Hence evaluati ar (r - 2).
1o 2%23(25+ 1)( 2« 25- §= 1950

e Evaluate fom = 9 and state answer

2x9(9+1)(2x 9- 5= 78(and so

25
z 4r (r —2)=19500- 786 1872

r=10

[Turn over
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Analysis
No Unit / Marks at levels Question lllustrations of evidence for awarding eale mark | Marks
Outcome A/B C
16. 2.1 5 2 Given the equatione  Know to do implicit differentiation
3X°+6x—6xy— ¥+ J*=E of a curve, d
; ; ; ; 6X+6—| 6 @(_y — 2ﬂ ﬂ =(
obtain thex-coordinate for the point at which the X+ Y+ dx dx + 6 dx

curve has a horizontal tangent.

Rearrange

d
6+ 6— By +- g (— B¢ 2+ /)= (

Accuracy

dy 3y-3x-3
dx 3y-3x-1

0 3x+3-3y=0

Know to set——=
dx
Find expression foy in terms ofx
y=X+1

e Substitute
32+ 6X— X (X+ 1)— 2+ 1 3+ D=

e Findxvalue

x=1

Page 20
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Analysis
No Unit / Marks at levels Question lllustrations of evidence for awarding ealec mark
Outcome A/B C
17. 11 3 5X . ) )
Express (x—2) in partial fractions. e Know how to find partial fractions

A . B __ 5X

X=2 (x-2)*  (x-2y
e FindB

A(x—2)+B=5x

Let x=2 ...B=10

e Find A and express as partial fractions

A(x—-2)=5(xx-2) ..A=5
5 10
+
x—2 (x-=2)F

[MATH(AH)11 - MS]
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No

Analysis

Unit /
Outcome

Marks at levels

A/B C

Question

lllustrations of evidence for awarding ealec mark

Marks

17.

(Cont))

(i)

(ii)

1.4

12,14

2

5x

A curve is defined byy = ———-, (X# 2).

(x-2)*’

Write down equations for its asymptotes.

Find the stationary point andtifiysits nature.

e State the vertical asymptote
X=2
e State the non vertical asymptote

¢ Quotient rule

dy _ 5-(x—2)-5x- 2k- 2)

dx (x-2)"
e Simplify

_5x*-20__5(x+2)

(x-2)* (x-2y’

e Set equal to zero and solve

X*=4 . X=+2 but x#2 .. X=-2
e Find coordinates and justify nature

5

Y =—-=, use nature tabler second

8

derivative to show minimum turning point at

=3

[MATH(AH)11 - MS]
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Analysis

No Unit / Marks at levels Question lllustrations of evidence for awarding eale mark | Marks
Outcome A/B C
17. (Cont.)
(iii) 1.4 2 Sketch the curve showing clearly thatures found| ¢  Shape
in (i) and (ii). e Position

2

[MATH(AH)11 - MS]

http://store.perfectpapers.net

[END OF MARKING SCHEME]

Page 23

Total 102 marks

perfec




Additional Questions for unit 3

Analysis
No Unit / Marks at levels Question lllustrations of evidence for awarding eals mark | Marks
Outcome A/B C
Al (3 Vectors Find the equation of the plarld which contains | ¢ Find two vectors in the plane
3.1 4 DA C o= .
the points PQ=-3i -] and PR=—i-k
P(2, 1, 0), Q(-1, 0, 0) and R(1, 1, -1). e Vector product of two vectors in the plane
i ]k
PQxPR=|-3 -1 0
-1 0 -
e Accuracy
e Equation of the planx—3y—z=-1 or
—X+3y+z=1 4
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Analysis
No Unit / Marks at levels Question lllustrations of evidence for awarding eals mark | Marks
Outcome A/B C
Al (Cont.
(b) 31 3 | Calculate the point of intersection of the plde | ¢ Parametric form
. x=3t-2, y=t+1, z=2-¢
and the line L, )
e Find value for parameter
x+2:y_1: z+8 t=3
3 2 e Find point of intersection
(7,4,-2
3.1 3 Find the size of the acute angle betweetirted. | ¢  Use scalar product appropriately
and the pland | . o o
(i-3j—k)-(3i+j+%)
cosd = = =
(\/12 +3+ (—1)2)(\/32+ T+ 22)
e Accuracy
=2
Vv11v14
e Acute angl9.3 6
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No

Analysis

Unit /
Outcome

Marks at levels

A/B C

Question

lllustrations of evidence for awarding eals mark

Marks

B1.

3.2

6

2 0 1
0 3 -1].
-4 1 1

A matrix is defined asA=

Show that matriyA has an inverseA™, and use
elementary row operations to find the inverse
matrix.

e For a structured approach: matrix form
2 0 1 10
0 3-1010
-4 1 1 0 0 1

e For simplifying matrix

2 0 1 10

0 3-1010

01 3 2 01

e For upper triangular form on left
2 0 1 1 0 0
0 10 0 2 3 1
0 0 10 6 -1 3
e For further ‘reduction’ on left
20 0 0 4 1 -3
0 10 0 2 3 1
0O 0 10 6 -1 3
e Reduce left to identity matrix

100 % Yoo Fao
010 %y %0 Za

0 0 119, 20 Y%

e Correct answer
4 1 -3
At=1la 6 2

20
12 -2 6
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No

Analysis

Unit /
Outcome

Marks at levels
A/B C

Question

lllustrations of evidence for awarding eals mark

Marks

B2.

3.2

4

The matrixP is such thatP? = 3P — 5| wherel is

the corresponding identity matrix. Find integars

andb such that

P*=aP+hl .

e Multiply P? by P

5 P°=3P?-5P

e Simplify
4P-15

e Multiply P®by P
P* = 4P* - 15P|

e Simplify and state values afandb

-3P-201 .. a=-3,b=-2C
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Analysis

No Unit / Marks at levels Question lllustrations of evidence for awarding eals mark | Marks
Outcome A/B C
B3. 3.2 2 3 Write down the2x 2 matrix A representing a e State rotation matrix
T _ oinZ
rotation of% radians about the origin in an COS§ Sm§
o : sinZ  cosZ
clockwise direction and th@x 2 matrix B 3 3
representing a reflection in tiyeaxis. e Simplify
Hence, show that the image of the poigty] under 1 _ﬁ
the transformatior followed by the transformation 2 2
X— X +
Bis| — py' PX*y , Stating the value gf. ﬁ 1
2 2 2 2
e State reflection matrix
-1 0
0 1
e Begin calculation
1 N3 _1 48
O Y3 1 (\v) |3 1|y
2 2 2 2
e Answer
_ Xy 3y
2 2 p=+3
3x,Y
—_— + -
2 2 5
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No

Analysis

Unit /
Outcome

Marks at levels

A/B C

Question

lllustrations of evidence for awarding eals mark

Marks

C1

33,12

5

Find the Maclaurin expansion of

f(X) =In(1+sinx), 0< x<

as far as the term ixC’.

I

2

Evaluate f (0), differentiate and evaluate
f'(0)

f(0)=0, f’(x):% - £ (0)=1

 Differentiate and evaluatd "(0)
F70%) — —sinx- (I+ SinX - cox- CcOo%
(X = :
(1+sinxy
__—sinx-1 . " —
 (L+sinx Y - P0)=-1
 Differentiate and evaluatd "(0)
f7(x) =
—cosx (I+ sin §+ (sik+ 1)@& six )cos
1+ sinx)'

s fT"0)=1
e Know Maclaurin’s Series

f(x)=

£(0)+ f'(O)x+ f"(ZO!)XZ 4 fmg?)xs

e Substitute correctly and simplify

2 3

XX X
X— L+ 2
2 6

+..
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Analysis

No Unit / Marks at levels Question lllustrations of evidence for awarding eale mark | Marks
Outcome A/B C
c2. 3.3 3 The equationy = X> + X—5 has root between | ® Use iterative process

X, =1-5874, x,= 1 5055x,= 1 51i

X=1andx=2. e Show that convergence occurs

Using the iterative recurrence formyla X, =1-5158,x,= 1 5160x,= 1 51€

X =35-x and Xo =1 find the value of the ® Know how to test for convergence

. 2

root correct to 3 decimal places. g'(x) = _%(5_ x) 3,
0'(1-516)=— 0 14! or continuing
iteration for three more terms or by using a
diagram

e Accuracy and resul|tg’(1- 516} < 1so

the root is1- 516 to 3 decimal places 5
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lllustrations of evidence for awarding ealec mark

Marks

2
2 ?szl +%— 3y = 2sinx.

given that there is a stationary point at (0, 1).

Analysis
No Unit / Marks at levels Question
Outcome A/B C
D1. 3.4 10 Solve the differential equation e Create auxiliary equation
2m’ +m-3=0

e Solve auxiliary equation
__3
m 5 1

e State complementary function
34
y=~Ae ? +Be"
. dy .
y=Csinx+ D cox v C cox-D sin

2
d X =-Csinx—D cosx
dx
Create particular integral and differentiate,
twice
(-5C-D)sinx+ C— 5D )cox= 2six
e Substitute into differential equation

-_39 p=-1
c= 13’ b 13
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Analysis

No Unit / Marks at levels Question lllustrations of evidence for awarding eale mark | Marks
Outcome A/B C
D1. e Obtain vaIues for constants
(Cont. A 2 B 5 1
e 2 +Bef ——LsinX———Ccox
y= 13 13
e State general solution
_14
A+B= 13
e Substitute in first set of values
_ 3 5
> A+B= 13
e Substitute in second set of values
e Calculate values of constants
A= 5152 B= 4 and so
y= %ge 2 4 %ex—%smx— iscoy 10
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Analysis

No Unit / Marks at levels Question lllustrations of evidence for awarding eale mark | Marks
Outcome A/B C
E1l. 3.5 4 Use direct proof to show that e Separate into to a sum of parts
n 2n n n n
Z4r(r—2):?(n+1)(2h—5). Dar(r-2)=Dr*-8r
r=1 r=1 r=1 r=1
n
e Know formula forz r2
r=1
n
drr=(n+1)(2n+1)
r=1 6
n
e Know formula forz r
r=1
Z": n
r=-(n+1
r=1 2
. Simplify
A n+1)@n+ 1+ Mo+ 1)
4
[Turn over
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Analysis

Unit / Marks at levels Question lllustrations of evidence for awarding eale mark | Marks
Outcome A/B C

3.5 4 Use the Euclidean Algorithm to find integeend | ¢  Use the Euclidean Algorithm to show
GCDis1

159= 124 ¥ 3.
127= 32« 3+ 31
32=31x 1+ 1

e Begin back substitution
1=32-3Kk 1
=32—(127- 3% 3k .
e Complete back substitution
1=32x4-12% 1
= (159-12% 1x 4 12%

=159x 4- 12k 4 12% 1
e Answer
159x 4- 12k 5 . x= 4,y=—
Accept answers of the
formx=127p+ 4, y=-159p— 5for
any integerp 4

y such that
15% + 12% = 1.

Total 50 marks

[END OF MARKING SCHEME FOR ADDITIONAL QUESTIONS]
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