Higher Prelim Revision 3

M arking Scheme - Paper |

Givel mark for each e

[llustration(s) for awarding each mark

(a) ans. k=2 1 mark (@ 1 3+3k=9 .. k=2
el  sub. to answer
b el m=-1
(b) ans. y=3x—7 (orequiv.) 3 marks (b) ) ‘;
[ ] m =
ol for gradient of line o3 yA_82:3(X_3)
e2  for gradient of AB
¢3  for equation
ol -
(c) ans. A(0,-7) 1 mark (© A7)
el  answer (yintercept)
d 1 (03
(d) ans. Area=15squareunits 4 marks ¢ 2 distance betweeny intercepts = 10
o]l y |ntercept Of top Ilne L] 3 y 'aXiS toB...3 unitS
e2  lengthof base " A=3bh
e3  perpendicular length =1x10x3 = 15 units’
o4  calculation to answer
(@ ans a=2 Amarks | @ o1 asp. f'(x)=0 (stated or implied)
el  knowing to solve deriv. to zero *2 4 ‘ 1 a -4 0
2  setting up synthetic division
3  completing synth. div. e3 4| 1 -a -da 0
¢4  solving equ. to zero and answer 4 16-4a 64-32a
. 1 4-a 16-8a 0
(b) ans. zero, another stat. point 2 marks o4 64-32a=0 . a=2
el  substituting for aand -2
2  caculation finds zero + conclusion (b) ol ...
_ o f'(-2) = (-2°) - 2(2)(-2°) - 4(2)(-2)
** pupils may complete part (a) by substitution. e2 f'(-2)=0 .. another stat. point
(@) ans. seesketch 3 marks
@ el Q)
el  for reflecting 2 / '
o2  fortrandationup 6 3 >
3  for annotating, coordinates | /
P(2,-6)
(b) ans: g(x) =3x* —12x+6 2 marks (b) o1 strategy

ol for strategy
o2  foranswer (any equivalent form)

2 g(xX)=—-(12x-3x*)+6




Givel mark for each e

[llustration(s) for awarding each mark

ans. a=-6 ol 4x ......
ol integrating first term 22
e2 integrating 2™ term °2 >
e3  sub.inlimits 2
. 8+4)—-(4a+a)=0

¢4 smplifying to quad. equation 3 2+ )-(4a+a’)
o5  solving and choosing answer *4 a'+4a-12=0

5 (a-2(a+6)=0

_a=2 or a=-6

ans {5.%.%. %) el sin2x+cosx=0
el  knowing to solveto zero 2 2sinxcosx+cosx=0
2  replacement cosx(2sinx+1) =0

¢3 factorising and 2 solutions
¢4 1% angle from one solution

o3

o4

cosx=0 or sinx=-3

e5 1% angle from other solution X= 7?”
e6 for remaining two angles *5 X=4
6 x-
ans. h(x)=(x+4)°+4 , h. =4 @ x=-4
el g(f(X)=(x+1)?+6(x+1)+13
for f e2 h(X)=x*+8x+20
ol or finto g X
e2  for expansion and simplifying 3 [(x+4)....
e3  bracket term 4 . -16] +20
o4  number term 5 min=4
e5  for minimum value 6 @x=-4

6 for x




Give 1 mark for each ® Illustration(s) for awarding each mark

(a) ans: proof 5 marks (a) el set upasystem
el  know to solve asystem 2 (2y)*+y®-6(2y)-18y+45=0
e2  combining equations e3 5y’ 30y +45=0

¢3  simplifying to quad.
¢4  for 1% coordinate
e5  for 2™ coordinate

(b) ans. B(9,-3) , (x-9)*+(y+3)* =45
6 marks (b) el strategy

o4 H5y-3)(y-3)=0 .. y=3
o5 x=2(3)=6 (or equivaent)

el  knowing T mid-pt between centres *2 A(39)

e2  drawing out centre of top circle e3 A(3,9 —T(6,3) > B(9,-3)
¢3 findingB o4 stated or implied ry =r;
o4  knowingr the same e5 r2=4+9+81-45=45

o5 findingr o6 (x—9)2+(y+3)?=45

e6  writing down equation of lower circle

R 3
ans: f'(X)=1+i§ , 9 6 marks °l f(¥)=x"(x —12X)
X =X-2X?

2 1...
ol preparing to differentiate

«2  diff. 15 term °3 .. +Ix®
: nd

3 dff.2%tem o4 fx)=1+—

o4  writing with positive indices NG

o5  subgtituting 1
6  answer 5 f'(3)=1+—

()’

, 1
6 f'()=1+7=9
8
. — ivaent) 6 k

ans. —6<p<6 (orequivalent) marks el strategy .... x px (Or equiv.)
el  dedling with the fractions °2 X* +9=px
e2  manipulation to quad. form X? — px+9=0
3  discriminant statement 3 for noreal roots b*—4ac<0

e4 fora bandc o4
e5  finding discriminant
e6  solution from quad. inequat.

a=1,b=-p, c=9
5 p®-36<0
6 —-6<p<6b

Total 60 marks




Higher Prelim Revision 3

Marking Scheme - Paper ||

Givel mark for each e

[llustration(s) for awarding each mark

1. )]

ans. k=2 4 marks

ol
°2
o3
o4

600 prior to breeding week is
less than 700 bats
4 marks

knows to calculate limit + knows formula
calculates limit correctly

knows to subtract 200

explanation

(@ el my = =-1

el  gradient of AB ¥+ °
e2  gradient of AP 2 m _k-5
e3  equating gradients 6
«4 finding k o3 K=5_ .

=2
(b) ans. y=2x 2 marks 6

Y o4 k=2
el  gradient of PQ 8_2
e2  equation (b) el my = ﬁ -2
(c) ans: R(2,4) 5 marks 2 y-2=2(x-1)
el  coordinates of M
e2  equation of median (€ 1 M(93)
e3  selting up asystem no mark given for gradient of AM ... m,, =—+
o4  finding first coordinate o2 y-3=-1(x-9)
e5 finding 2 coordinate e3 7y=-x+30
y =2X
o4 x=2
[} 5 y = 4
2. (a) ans: 1011 33 bats (ignore rounding) ©) ol Low High
. ' ~ 3marks U, =0-75(2100 =1575+200 =1775

°1  first two lines of calculation U, = 0-75(1775 = 1331 25+ 200= 1531 25
e2 lines3and 4 of calculations o2
°3  answer U, = 0-75(1531 25) = 1148 24+ 200= 1348 44
(b) ans. Colony isin danger. U, =0-751348 44) =1011-33

3 101133

b
b) el L=—1o
®) 1-a

L= 200
1-0-75
¢3 low population 800 - 200 =600
¢4 600 prior to breeding week is
less than 700 bats so colony in danger

2 =800




Givel mark for each e [llustration(s) for awarding each mark
(&) ans. proof 4 marks @ el A =(2x+2)(x—-4p)
el  areaof rectangle = 2x* +2x—-8px—8p
*2  areaof triangle o2 A, =1(x+6)x2x=x2+6X
3  subtracting areas 3 B
e4  tidy up and common factor *3 A-A-=
=2X* +2x—-8px—8p — (Xx* +6X)
(b) ans. p=-1 6 marks 4 A - A, = xX*—(8p+4Hx-8p
el  equating to zero )
e2  discriminant statement (b)) el X -(8p+4)x-8p-1=0
e3 abandc 2 Db?>-4ac=0 forequal roots
o4  substitution 3 a=1b=-8p+4),c=-8p-1
e5  toquadratic form o4 (8p+4)>-4(-8p-1)=0
6 answer 5 64p?+96p+20=0
(c) ans. x=1 2 marks *6 4(4p+5)(4p+1)=10
el  substitution P or P
e2  solving to answer
(© o1 X —(8(-9+4Hx-8-3)-1=0
2 (X-D(x-1)=0, x=1
(@) ans. A(2,6) Smarks | (@ o1 y=3x*+8x"
ol knowing and preparing to differentiate o2 dy —X_8x2=x_ 8
o2  differentiating dx X2
e3  solvingto zero 8
e4  xcoordinate *3 X_F_O
e5  ycoordinate o4 x3-8=0 . X=2
o5 y=6
. 2
(b) ans. B(4,10) 6 marks (b) o1 y=%+§
el  know to form a system _ X
- . 2y=7x-8
e2  combining equations
¢3  manipulation to polynomial form e2 7x—-8=x>+ 16
o4  setsup synthetic division X
e5 findsx coordinate e3 X*-7x*+8x+16=0
e6  fory coordinate o4
1 -7 8 16
o5 0
411 -7 8 16
4 -12 -16
1 3 4 0 X=4
o6 2y=7(4)-8 y=10




Givel mark for each *® [llustration(s) for awarding each mark

a) ans. h(x)=x*-2ax*+a*—-a 2marks
@ () =x " @ o1 f(-a)=..

2 h(x)= (x*-a)*-a
=x'-2ax’* +a’-a

el  for dealing with composition
e2  for formula (any equivaent form)

(b) anss a=3 3 marks

el for differentiating (b) o1 N(X)=4x*-4ax

e2  substituting and solving to 8 o2 4(2°)-4(2a=8

e3  answer e3 a=3

(& ans:. proof 2 marks

el  for solvingto 4 (@ o1 Xx*-6x+12=4

o2  for answer 2 (X—4)(x-2)=0 .. x=2o0r4
. 1 2

(b) ans: 75 cm 6 marks (b) ol A:I‘; w2 —Bx+12 dx

el  setting up integra 2 = [X_; -3x% + 12x];1

2 g 3 (-9 120)-(-12+20
¢4  areaunder curve *4 =63 cm

o5  areaof rectangle o5 A =2x7=14

6  subtraction to answer o6 A=14-62=71cn?




Givel mark for each ®

[llustration(s) for awarding each mark

(&) ans. proof 4 marks J8
el MR =+/2 —
ol length of MR @ V2 or
2 lengthof PR . 2 _ 52 2 _6 - _
3  vaueof sinx 2 PR _Zf+ 2°=6 . PR=6
o4  required form 3 sinx:Té
(b) ans. proof 4 marks ol Sinx=%:ix£—l\/§
e1  knowing angleis equiv. to sin2x 6 V3 V3 3
o2  usereplacement
¢3  for value of cosxand substitution (b) el SNRPQ=sn2x
*4  required answer °2 = 25INXCOSX
.3 3,2
3 6
v N3_4 .5
6 32
(@) ans r®=144-h? 1 mark @ ol r2=144—h?
ol answer
(b) el V=1r7(144-h*)h
(b) ans. proof 2 marks ¢2 V(h)=48zh — %ﬂhs
el  substituting for r?
e2  required form . o
(© o1 strategy to diff. (stated or implied)
(© ans h= 48 = 443 ft 5 marks 2 solve V'(h) =0 (stated or implied)

ol know to differentiate
o2 solve derivative to zero
¢3 differentiate

o4 solvefor h

o5 judtification

3 V'(h) =487 —zh?
o4 A4A87—-7h*=0

h? =48
h=+48=4y3
5
+ 0 -
I
max

Total 70 marks




