Elgin Academy

Marking Scheme - Advanced Higher Grade 2006/2007
Prelim (Assessing Units 1 & 2)

Give one mark for each o

Ilu

strations for awarding each mark

1(a) | ans: £(x) =2 (2sec”4x — tan4x)
3 marks
e knows to use product rule °
e differentiates e correctly o2
o differentiates tan4dx o 4sec’dx
1(b - -
®) ans: d_y = w 3 marks
dx x(x—1)
e knows to use the quotient rule y
x—1
—— —In5x
o differentiates correctly » X
(x—1)*
e correct simplification for @ ° Lxlnsz
dx x(x-1)
2
ans: ¢ = % 5 marks
1 2 -3-7
e correct augmented matrix e |4 -1 2 9
3 -2 ¢t 13
1 2 -3-7
e first modified system correct e |0 -9 1437
3 -2 ¢t 13
1 2 -3-7
e second modified system correct e |0 -9 14 37
0 -8 t+934
1 2 -3 -7
e third modified system correct e |0 -9 1431 ‘;’ g
0 0 -———
9 9
e solves for ¢ o t:ﬂ
9
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Give one mark for each e

Ilustrations for awarding each mark

ans: Proof, (z—3)(z + 1)(z* — 2z + 10)

5 marks
verifies that 1 — 3/ is a solution
knows that 1 + 3/ is a solution
uses 1 + 3i for substitution or synthetic
division
finds 22 —2z-3=(z-3)z+ 1)
e finds z* — 2z + 10 factor

correct substitution or synthetic division
1 + 3i is a solution
correct substitution or synthetic division

2-2z2-3=(z-3)z+1)
7 —-2z+10

ans: Proof 6 marks

e starts substitution
e changes limits correctly

e correct substitution

e deals with denominator

e correctly integrates

e substitutes limits correctly

o dx=-3sin@ do

o E—>£,3—>0

—3sin@do
9-9cos’ 8

—3sin@do
3sin @

o1,

3

W N C— O W[y C——O

3

ans:

1620a®  43204° 57604*
+ - +

2434" - pe e

38404 1024
X

3 marks

e correct binomial expression

e correct expansion

e correct simplification
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Give one mark for each e

Ilustrations for awarding each mark

ans: 2 — 5¢’

e integrates correctly

substitutes limits correctly

e uses integration by parts correctly

5 marks

e uses integration by parts for a second time

[— xzefx] :) + j2xexdx
0

°
|
[\
<
Q

_x] 10 + _1[2e_xdx
0

[2e],
el —2et -2+ 2¢°

e knows how to start proof: n =2k £ 1
e continues proof : simplifies n =2k £ 1

e completes proof : common factor of 8

e correct evaluation 5
o 2. —_
e
ans: Neither 3 marks
e knows to find f{-x) o f(=x)=(=x)*cos(—x) + (-x)’
e finds f{(-x) coqectly o f(—x)=xcosx—x'
e correct conclusion e Neither
ans: 0-35 [cm/s] 5 marks
. knowshowﬁndﬂ ° ﬂ:ixd—V
dt dt dV dt
e finds A correctly J dr. = 1 5
dv dv 4w
e finds correct formula for ﬂ . ﬂ = 15 5
dt dt  14r
e finds correct radius e r=175
e cvaluates dr correctly o dr = 0-35
dt dt
ans: Proof 3 marks

nisodd => n=2k+ 1(keZ)
o =nt_1=16k*+32k3+24k*+ 8k

o =n*—1=802k*+4k*+3k*+ k) which is
divisible by 8
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Give one mark for each o

Ilustrations for awarding each mark

10(a) 3 3
ns: -
2(x—=3) 2(x+3)
2 marks . 3
e first fraction 2(x=3)
e second fraction .. 3
2(x+3)
10(b
®) ans: 1+§1nl
2 2
4 marks
e divides correctly o 14+ 9
e integrates correctly x* =9
o x+2Infx—3~ lnjr+3]
2 2
1+ 21n|-2[~ 2 1nf4) |-
. .. 2 2
e substitutes limits correctly ; ;
(0+_mpq__mmj
2 2
e evaluates correctly 3
o 1+E(ln2—ln4)
11(a) |ans: x=-3&y=x-3
3 marks
e states equation of vertical asymptote e x=-3
12
e divides correctly * J)=x-3+ Y43
e states equation of oblique asymptote e y=x-3
11(h) | ans: (0,0) — minimum turning point;
(-6,-12) — maximum turning point
. x* +6x
Smarks |* /(0= (x+3)

e differentiates correctly
e finds x-coordinates of stationary points

e finds y-coordinates of stationary points
¢ finds second derivative or nature table

e correct nature of both points

e f(x)=0=x=0,-6
o (0,0)& (-6,-12)
. o= QXEOEHI -2+ 60 +3)

(x+3)*

e "(0)>0= (0,0)MinT.P. &
f"(=6)<0= (-6,-12)Max.T .P.
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Give one mark for each e

Ilustrations for awarding each mark

11(c) | ans: correct graph 2 marks
e turning points shown e correct turning points
e completes graph e correct behaviour at asymptotes
see graph on next page
11(d) | ans: (0,10) & (-6,22) 2 marks
e one point correct e (0,10)
e second point correct o (-6,22)
12(a) | ans: Proof 4 marks
1
e knows how to find common difference * I ﬁ B (1 * \5)
1 2 1-2 -1
o o — _J2="=—__
e simplifies correctly NG 2 -
e knows how to find sum of first 10 terms . 10 21+ ﬁ) +(10-1) -1
2 V2
e simplifies correctly 9 5
. 5(2+2\/_—— =..=2(4-5J2)
V2 j 2
12(b) | ans: Proof 5 marks

e knows to find common ratio

e finds common ratio correctly

e justifies that sum to infinity exists

e knows how to find sum to infinity

e simplifies correctly
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Give one mark for each e Ilustrations for awarding each mark
13 ans: =3 6 marks
o V=[r(y-4)dy
e knows how to find volume of solid 5
e finds limits of integration * 1 _>25 St +4
o TE[yT -4 yJ
e integrates correctly
2 2
. { (+4f A+ 4)} - [57 - 4(5)]}
e substitutes limits correctly \
1
e A0r=rm——-—
2 2
e equates volumes o« /=3
e solves for ¢ correctly
TOTAL MARKS =74
Q11 (¢
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