Higher Prelim Revision 2

M arking Scheme - Paper |

Givel mark for each e

[llustration(s) for awarding each mark

(@) ans. M(9,3) 1 mark (@ 1 M(93
el  answer
3-0 4
(b) ans: y=1x 2marks | (0 o1 Me=9.0"3
o1 for gradient °2 y=nx
2 for strategy y=1Xx
(c) ans: i) y=-3x+60, C(18,6)
i) congruent 6marks | (c) i) e1 m=-3
i) 1 for gradient of BC *2 y-0=-3(x-20
2 for sub. to equ. of line *3 $Xx=-3x+60
3 knowing to solve system 4 x=18 =..y=6
_*4 coordinates of C ii) 5 congruent (or equiv.)
ii) 5 answer e6 explanation of paralel lines
e6 explanation (or any suitable explanation)
[ ] = 7% 2 —
anss. m=2 6 marks 1 y=x , (X" —4%)
el for dealing with denominator *2 y=Xx-4x
e2  for simplifying o3 T=3xr .
o3  diff. first term N
o4  diff. second term °4 KT e - 2x:
5  subgtitutin .
:6 ansver J o5 ngﬁ—% (or equiv.)
o6 m=2
ans.  see sketch 4 marks y
el  for stat. points asroots
o2  for basic shape ... left side
e3  basic shape ... right side 5
¢4  annotation 0 \/10 X
or equivalent sketch
anss a=2,b=1 4 marks

el  sub. for the composite function

e2  expanding and simplifying
e3 factorising
o4  answers

el g(h(x) = (2x+1)*-3(2x+1)
e2 g(h(x)) =4x*—2x-2

3 =2(2x+1D(x-1)

4 a=2,b=1




Givel mark for each e

[llustration(s) for awarding each mark

(&) ans. proof 3 marks @ el A=1bh
el  for areastrategy . Cimh 1
o2  for substitution 2 A=3bh=3xxx4J3
o3 for answer e3 8/3=xx2/3 .. x=4
(b) anss =% 3 marks
i b 1 tan30= W3 _ J3
el  for strategy and writing .. tan34 = (b) ¢ an T4
e2  for knowing exact value B o
e3 calculating answer *2 If tn30=+3 then 3=
3 .. H=Z
9
1+a
el A=[ "(6x-2) dx
ans a=% 7 marks L 1
el  for setting up integral *2 = [ 3x _ZX] 1
e2  integrating correctly , Lia
e3  making integra equa 4 °3 [3x —2x] L 4
o4  subgtituting o4 (31ia)_2(+a)) — (1) —4a
e5  amplifying to quadratic equ. ( (2+ ) (1+2)) - @
e6 factorising 5 3" +4a-4=0
e7  solving to answer 6 (3a-2(a+2=0
o7 a=%
(note: -2 isadiscard)
(@) ans sincefor both —1<a<1 1mark (@ el sncefor both —1<a<1 (or equiv.)
b
b ol L=—-— ... equivalent
el  for statement (b) T or equivalen
(b) ans. b=5 4 marks 2 L. 2 L _ b
el  know how to find alimit 1-0-6 " % 1-0-9
e2  subdtitute 3 20 _ b
¢3  eguate both limits 1-0-6 1-0-9
¢4 solveforb " b=20XO 1=5




Givel mark for each o

[llustration(s) for awarding each mark

(@ ans. x*+y*-10y=0 4 marks @ el r=5

el  for radius (5 units) 2 (x—a)’+(y-b)?>=r?

°2 fordraegy 3 (x-0’+(y-5°=25

:i Ig; ?ngrﬁzgg informula o4 X2 +y?—10y+25-25=0 ...
(b) anss k=2 5 marks (b) ol 421K2_10k=0

el  knowing to substitute point in equ. e2 k2-10k+16=0

Slmp“fylng to quadratic 3 (k—8)(k _ 2) -0

e3  solving to answers . )

4  discarding k=8 4 k=8

5  answer *5 K :2 c

(c) ans. 3y=4x-10 3marks € 1 m =4TO=_%

el  for gradient of radius 2 m, :%

o2  for gradient of tangent 4

o3  sub.toanswer °3 y-2=3(x-4)

(a) ans: %:S(p+l)x2 —6px+4 2marks (@ o1 %zB(p+1)x2 ....... (or equiv.)
ol differentiating first term o2 N —-6px+4

o2  differentiating remainder o

(b) ans: p=2 Smarks |y e1 h2_sac=0 (stated or implied)
el redlising strategy i.e. equal roots *2 a=3p+3 b=-6p, c=4

*2 forabandc *3 (-6p)*-16(3p+3)=0

e3  for substitution o4 36p?—48p—-48=0

o4  for amplifying + factorising B

e5  choosing correct answer 123p+2)(p-2)=0

o5 . p=<Z,6p=2

Total 60 marks




Higher Prelim Revision 2

Marking Scheme - Paper ||

Givel mark for each e

[llustration(s) for awarding each mark

@ o1 m=2i_2
(@ ans. 3y=2x+3 2 marks  6+3 3
el  for gradient *2 y-5=%(x-6)
e2  for sub. to answer

. -3+9
(b) ans. C(3,3) 3marks | (B) el mdg=——=3
el  redlising mid-point gives x =3 °2 .. 3y=29+3
e2  knowing to sub. in equation 3 3y=9 .. y=3= C(33
e3  calculating y correctly then answer
R " () o1 tanf@=m

(c) ans: 67 3marks 2 taDAB=2 .. /DAB~33.7°
ol for knowing to use tand =m
°2 eq“it_' ng and calculatl?_g an anglel 3 working through isosceles triangle
¢3  working towards and finding angle then ~ BCD ~ 67°
(8 ans. 432 feet 4 marks
ol knowing to differentiate @ e1 max height when H(t) =0
o2  differentiating and solving to zero o2 288-96t=0
3  finding t for max. height e3 - t=13
o4  substituting to find height e4 h(3)=2883) - 48(3) = 432 ft
(b) ans. Nosince 28-8 <48 ft/s 2 marks (pupils may use mid-point of roots to find max. height)
ol vauaing Y:t'):le of ‘ljef Ivative (b) el H(2-7)=288-96(2-7)=28-8 ft/s
*2  answer+ visble explanation «2 No since 28-8 < 48 ft/s
(c) ans: 420 feet 3 marks
el  for knowing to solve derivative to 48
e2  caculatingt (© el 288-96t =48

e3  substituting t to answer

o2 t=2.5s¢eC
e3 h(2-5)=720-300= 420 ft

ans. {194-5°, 345-5°}

el  double angle substitution

e2  amplifying to standard quad. form
¢3 factorising and solving

o4  discarding -2 solution

5 for 1% angle

o6 for2@angle

6 marks

el 9sinx+4=2(1-2sin’X)

2 4sin’x+9sinx+2=0

e3 (4snx+1(sinx+2)=0
~osinx=-1 or sinx="2

e4 sinx=-% ... stated or implied

o5 x=180+14-5=194-5

6 x=360-14-5=345-5




Givel mark for each e [llustration(s) for awarding each mark

(@) ans: P(4,6) 4marks | (@) 1 (2y—8)°+y*—4(2y—8)—-20y+84=0
el  sartegy + substituting 2 5y°-60y+180=0

e2  smplifying to quadratic equation 3 5(y—6)(y-6)=0 .. y=6

e3  factorising + first coordinate o4 x=2(6)-8=4

o4 second coordinate

(b) ans: (x—14)*+(y—-16)* =20 5marks (b) el FromPtoQ....12along, 6 up
(or equivalent strategy)

e2 Cy(2,10)

o3 Cy(2+12,10+6) = Cy(14,16)

el  stepping out strategy
2  finding original centre
e3  establishing the new centre

¢4  cdculating radius (may use pyth.) o4 = \/(_4)2 T+ (~10%—84=+20
*5  substituting in general equ. to answer 5 (x—14)2+(y-16)? = 20
(@) ans. proof 2 marks (@ °l U =a@a-2)+1

2 U =a’-2a+1
el  for knowing to substitute * ! "
2  for smplifying to answer
’ PIYIng b)) o1 U,—aU,+b

(b) ans. U,=a’-2a’+a+1 2 marks U,=a(@-2a+1)+1

_ a3 a2
el  knowing to sub (a) into U= ... *2 U,=a -2a"+a+1
e2  answer

(© el a|l1 -2 1 -36

(c) ans. a=4, quotient has no roots
(or equivalent) 4 marks
2 4 ‘ 1 -2 1 -36

el  drategy (synthetic division) 4 8 36
o2  finding answer for a 1 2 9 0
¢3  checking for further roots

o4  explanation for no further roots

s.a=4
o3 for X*+2x+09... b? — 4ac=-32
¢4 since b? —4ac < 0, no further roots

. - 11 2
(@) ans: Area = 1z m 7 marks @ 1 A=[" (5+ 2x—1x?) dx
2 4

el  for setting up integral .
2  integrating 2 = [ 5X+x2—ix3]
e3  subgtituting in limits 12 2

e4  cdculating area e3 =(20+16-53)-(10+4-%
e5 findingy coordinateat x =2 o4 =171 square metres
e6  caculating area of rectangle o5 y=5+2(2)-1(2*)=8

e7  subtracting to work out shaded area «6 A —8x2-16 square metres

7 A, =173-16=1% sg. m
(b) ans 32m’ 2 marks T A 3 s S

el  for knowing how to calculate volume () 1 V=faceareax depth ;
e2 for calculationsto answer 2 V=13x6=8.. V, =8x4=32m




Givel mark for each *®

[llustration(s) for awarding each mark

g V2
(a) ans: smH:% L cosd="% 3marks | (3 1 drawingtriangle
2 _ _ . —

el drawing aR.A. triangle 2 h"=2+4=6 - h=16
e2  calculating hypotenuse e3 sind= % , COSH = %
¢3 lifting answers

(b) 1 sin(@+3)=sindcosy +cosdsing
(b) ans. proof 5 marks

) o2 -2 (l) + ﬁ (ﬁ)
el  expanding V627 6" 2
2  putting in al exact values 3 =41 .,1
«3  simplifying * J6 12
e4  rationaising the denominator o/ _6 .1
e5  taking out common factor to answer 6 2
o5 sin(@+%)=1(/6+3

(@ ans. y=3x*>-x° 3marks | (@) 1 g(f(X)=3(x-12-3
el  dealing with the composite function 2 g(f(x))=3x">-6x
e 2  smplifying the composite function e3  y=3x2—6x—(x*—6x)=3x>—x°
e3  subtracting h(x) to answer
b) ans (2,4 4 marks
(b) @4 B o1 F-ex-3¢=0
el  knowing to differentiate and solve to O e2 3X(2-x)=0 Xx=0 or x=2
i pranothetwoxvalues 3 (00) . y=3(2)-2=4 - (24)
. inding corresponding y values o4 ugificat nd s
4 jusiifying x—2 givesmax. - (2.4) justification table (or 2™ deriv.)
(&) ans. proof 2 marks
el  expanding and taking to one side @ el ax’—ax—cx+c=0
2  removing common factor to required ans. 2 ax*—(a+c)x+c=0
(b) ans. amustequalc (a=c) 4 marks

(b) el for equal roots ... b —4ac=0

el  conditionfor equal roots stated or implied

e2  drawingout a,b & c and sub. in discrim.
¢3  simplifying to perfect square
e4  conclusion

2 a=a,b=—-(a+c),c=c
(a+c)*—4ac=0

e3 a’*-2ac-c’*=(a-c)*=0

e4 For (a—c)®=0 then a=c

Total 70 marks




