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General Marking Principles

These principles describe the approach taken when marking Advanced Higher
Mathematics papers. For more detailed guidance please refer to the detailed Marking
Instructions.

1 The main principle is to give credit for the skills demonstrated and the criteria met.
Failure to have a correct method may not preclude a candidate gaining credit for their
solution.

2 The answer to one part of a question, even if incorrect, is accepted as a basis for
subsequent dependent parts of the question.

3 The following are not penalised:

» working subsequent to a correct answer (unless it provides firm evidence that
the requirements of the question have not been met)

* legitimate variation in numerical values / algebraic expressions.

4 Full credit will only be given where the solution contains appropriate working.
Where the correct answer might be obtained by inspection or mentally, credit may be
given.

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

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

In the detailed Marking Instructions which follow, marks are shown alongside the line for
which they are awarded. There are two codes used, M and E. M indicates a method
mark, so in question 1, 1M, 1, 1 means a method mark for the product rule (and then a
mark for each of the terms). E is shorthand for error. In question 3, 2E1, means that a
correct answer is awarded 2 marks but that 1 mark is deducted for each error.
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2 x
LetA = (_1 3).
detA = 6 + x 1
_ 1 3 —x
A = 2E1
6 +x\1 2 )
The matrix is singular whenx = —6. 1
(a) f(x) = 2tan' VI + x
24 ((1 + x)?
[ = &+ 97) 1,1
1+ +x
T2+ 0V + x
1 + Inx
(b) y -
3x
13x — (1 +1
dy _z3x - +Ihy3 M1,1
dx Ox?
- Inx
= 1
3x?
. 1 . 1 1+
= -+ = —i + - 1
1 - 1 - 1+
1
= - + ! 1
2
1
1
1
2
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— -1=0
dx(xy)
dy
— +y-1 0
xdx Y
dy _1-vy
dx X
R
dx®  dx\ x
_ )
= =
() -d -y
= =
2(y = 1)
I
Let the fixed point be 4, then
1 2
A= —(/1 + —)
2 A2
A_ 1
2 R
P =2
A =12
d
—(X4—x2 + 1) = 4 - 2x
dx
Thus
12x° — 6x 453 — 2x
—dx = 3
Yo+l J‘x“—xz+1x

31n(x —x2+1)+c

@ nw-n=nr*-1)=m-nm+1)
Since n® — n is the product of 3 consecutive integers, it is divisible by
3 and also by 2 so it is divisible by 6.

(b) Takingn = 2. +n+5 =15
[Or,n = 5,n° + n + 5 = 125 + 5 + 5 and is divisible by 5.]
The statement is false.
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2
8. ﬂ+2@+2y=0

dx? dx
AE. m+2m+2=0 1
-2 +vV4 -8 :
m = f = -1 %1 1
General solution is
y = ¢ (A cosx + Bsinx) 1
y =0whenx = 0= 0=A 1
dy = —¢ 'Bsinx + ¢ 'Bcosx 1
dx
2=0+8B 1
The solutionisy = 2™ sinx.
9. | 2 1 | 2
1 1 =2 2 = 0 -3 6 1
1 =2 4 | -1 0 3 -6 1
2 -1 2
= 0O -3 6 |-
0 0O O 1
Thus z = ¢, 1
y=1+2tandx = 1. 1
10. x = T° = 90T* + 2400T
94X _ 372 180T + 2400 1
dT
= () at stationary values .
3(T — 40)(T - 20) = 0
i.e.T = 20o0rT = 40 1
2
44X _ 61 — 180
dT?
= T = 20is alocal maximum (and T = 40 is a local minimum). 1
x(20) = 20000
Check end of interval values
x(10) = 1000 — 9000 + 24000 = 16000
x(60) = 216000 — 324000 + 144000 = 36000
So the best result is when 7 = 60. 1
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11.

sin’0 + cos’ @ 1

1 + cot’ = - = — = cosec’ 0 1
sin? 0 sin% 0
y = cot ' x
coty = x
d
- coseczy—y =1 1
dx
d
-1+ cotzy) 2o
dx
dy _ 1 1
dx 1 + cot?y
1
= - 1
1 + x?
12. \\\ : : ///
N\ | | 7
\\ 1 I o
N | | 7
N | | 7
\\ | | //
N |7
: \\ // :
| \\ 7 I
— A 1
| |
[t N
17 N
a RN
7 N
7 7 | | N N
/ I | AN
7 | I AN
7 I | \
7 | | N
7 | | N
[Asymptotes not required on the diagram.]
The other asymptotes arey = —xandx = —1 1,1
13. Forn = 1,LHS = ABand RHS = BA. These are equal, so true for
n = 1. 1
Assume true forn = k,i.e. AAB = BA*. 1
Considern = k + 1.
LHS = A"*'B = A'AB 1
= A'BA 1
= BA'A
= BA**! = RHS 1

Thus if true forn = k, true forn = k + 1 and hence true foralln > 1.
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(a) f(=x) = (=x)" sin (-x) 1

= x*(-sinx) = —x*sinx = —f (x)
re. f (x)is odd

(b) fxz sinxdx = x° I sinx dx — f(2x f sin x dx)dx 1
= x* (- cosx) — J—2x cosx dx 1
= —x’ cosx + (2x '[ cosxdx — f2 sinxdx) 1
= —x> cosx + 2xsinx + 2 cosx + ¢ 1
(c) Since f (x) is odd and the x limits are symmetrical, the area is given by
/4 /4
2 -[o fx)dx = 2[—x cosx + 2x sinx + 2 cosx]o M1
' w 2m . ow /1
=2{[—(—) cos— + —sin— + 2 cos— } [0+O+2]} 1
4 4 4 4 4
72
=2|l—= + — =2 1
(2( V2 - 16V2 )
= 8\/_(87[ — 7+ 32 = 3232)(= 0-1775)
1 -2
The line *—— = 2 — - ilhas direction 2i + j — k. 1
An equation of the plane is2x + y — z = k. 1
Using (1,1,0),k = 2 + 1 = 3.
i.e. 2x+y -2z = 3. 1
po PEL_oy-2_ 2,
2 1 -1
Hencex = -1 + 2t;y = 2 + t;7 = —t 1
Substitute into2x + y — z = 3
2-1+20+ 2+t +t =3 1

6r =3 = =1

The point of intersection, Q, is (0, 21, 1)

The shortest distance is PQ.

2 —1\2
ie.\/12 + (%) + (71) = /1 + % + i = \/Z ~ 1.87. M1.1

This is the shortest distance because PQ is perpendicular to L. 1
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16.

(x + 1)
@) Goar (1)

r = =
Ty -2
n—1
u, = ar
x(x + 1)
S o(x- 2y
(b) _alm-1)

r—1
xoe+ (& - 1)
(x - 2) (& -1)

(x+ 1 1)
(x =2y

1
gx(x + 1)

2

(c) Forasum toinfinity, -1 < r < l,i.e.7” < 1

(x + 17

(x_2)2<1

P2+ 1 <X —4dx+4

6x < 3

. 1
1.e. x < =
2

g - a x(x + 1)
Sl -r (x-2)(1 - x£))
-x(x + 1)
3
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17. () fcoszx sinxdx = fcoszx(l — cos’x)dx

2 4
= fcos xdx — J.cos xdx

14 /4
4 3
(b) Jﬂ cos xdx = f cosx cos x dx
0 0

7/4

= [cos3x'|‘ CcOSX dx}
0

4 I

3 : 2 .2
= [cos xsmx]o +3| cos xsin“xdx
0

1 3 1 /4
= (—) — + 3_[ cos’x sin’x dx

V2] 2 0

1 /4 )
= Z + 3J. cos’x sin’x dx
0

(c) Fromcos2x = 2 cos’x — 1, we get cos’x = %(1 + cos2x)

/4 )
r cos” x dx
0

/4 |
'f —(1 + cos2x)dx
0o 2

/4

1 1
—[x + — sin 2x}
2

2 0
1 1 1
- Z 3] -5
2L4 2 2
T+ 2
8
/4 1 /4
(d) cos*xdx = Z + 3 cos® x sin’x dx
1 al4 /4
= — + 3_[ cos’ x dx — 3J. cos” x dx
4 0 0
14 1 2 3 8
4Jﬂ cos*xdx = _+3(n+ )= T
0 4 8 8
J~ﬂ/4 4 37 + 8
cos xdx =
0 32

7r/4
_ jo [3 coszx(— sinx) sinx] dx

2E1

[END OF MARKING INSTRUCTIONS]
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