Higher Grade Prelim 2005/2006

Marking Scheme - Paper I

Elgin Academy

Give 1 mark for each o

Ilustration(s) for awarding each mark

(a) ans: k=2 1 mark (a) °l 343k=9 . k=2
ol sub. to answer

) (b) ol m=-%
(b) ans: y=3x-7 (orequiv.) 3 marks 5 3

[ J m =
o] for gradient of line o3 ij 2=3(x—3)
o2  for gradient of AB
o3 for equation
1 A(0,-7
(¢) ans: A(0,-7) tmark | © o1 AQD
o] answer () intercept)
(a) ans: a=2 3 marks (a) el atsp. f'(x)=0 (stated or implied)
ol knowing to solve deriv. to zero ) 4l 4 0
e2  carrying out synthetic division * —4a 16_ 4a 64.32
3  solving equation to zero and answer —d mEL
1 4-a 16-8a 0
(b) ans: zero, another stat. point 3 marks *3 64-32a=0 , a=2
o] substituting for a N )
e2  substituting for a and -2 ®) el S ) =x" - 23x —8x .
3 calculation finds zero + conclusion °2 S1(=2)=(=2)" =2(-2)" -8(-2)
3 f'(=2)=0 .. another stat. point
** pupils may complete part (a) by substitution.
(a) ans: see sketch 3 marks (a) ol
ol for reflecting o2 /Q(4’6)
o2  for translation up 6 *3 >
3 for annotating, coordinates | /
P'(2,-6)
(b) ans: g(x)=3x"-12x+6 1 marks | (b)
_ 2

ol for answer (any equivalent form) ol g(x)=-(12x-3x")+6
ans: a=-6 4 marks o] Ax+ x>
el  integrating 2  (8+4)—(4a+a’)=0

o2  substitute in limits
3 simplifying to quad. equation
o4  solving and choosing answer

o3 a*+4a-12=0

o4 (a/a’)(a+6)=0

a=2 or a=-6
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Give 1 mark for each ® Ilustration(s) for awarding each mark
ju (a) el sin3x+cos3x =kcos(3x—a)
5 (a) ans: 2 cos(3x — Z) 4 marks (or equivalent)
2 12 2 . _
ol recognising as kcos( ... equation 2 k=141 k=42
3 finding o 1 4
o4  write down expression o4 V2 cos(3x — %)
(b) ans: x= 0,% 4 marks (b) o1 2cos(3x- D=1
o] solving to 1 o2 COS(3X — %) = % S 3x— % = % ,—%
o2  selecting correct angle for 3x —%= 033y % e %
o3 answer
e43x=0 x=0
6. ans: h(x)=(x+4)’+4 , h, =4 @ x=-4 el g(f(x)=(x+D>+6(x+1)+13
6 marks o2 h(x)=x>+8x+20
2
ol for finto g o3 [(x+4) ...
o2 for expansion and simplifying 4 ... -16]+20
o3 bracket term o5 min=4
o4 number term 6 @ x=-4
5 for minimum value
6 for x
7 (a) ans: proof 5 marks
ol know to solve a system @ e 12 se; uPZ e syfterg D)= 187 4 45 = 0
e2  combining equations °2 ()" +y" -6(2y)-18y+45=
o3 simplifying to quad. e3 5y°-30y+45=0
e4  for 1* coordinate o4 5(y-3)(y-3)=0 .. y=3
o5  for 2™ coordinate o5 x=23)=6 (orequivalent)
(b) ans: B(9,-3) , (x-9)° +(y+3)* =45
6 marks (b) o] strategy
ol knowing T mid-pt between centres °2 AB9)
e2  drawing out centre of top circle *3 A(3.9) »T(6,3) >B(9.-3)
o3 finding B o4 stated or implied r; =r;
e4  knowing r the same o5 r?=49+81-45=45
.2
®5 ﬁl’l'd%ngr . ' °6 (x_9)2+(y+3)2=45
o6  writing down equation of lower circle
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Give 1 mark for each ®

Illustration(s) for awarding each mark

8. ans: y=3x’—6x+4 4 marks ol J.(6x—6)dx
o] prepare to integrate 2 3xX —6bx+c
*2  integrate e3 1=3-6+c=>c=4
o3 substitute. o4 answer
e4  arrange equation
L9 ol f(0)=x"(x"-2x")
9. ans: f'(x)=1+— , = 6 marks 1
X2 8 =x—2x?
2 1.
o] preparing to differentiate o3 . 4y
e2  diff. 1* term , 1
o3 diff. 2" term *4 S)=1+—
o4 writing with positive indices *
5 substituting o5 fl(4)=1+ !
6 answer 4°
1 9
°6 "A=1+—==
14 e 3
10. ans: —6< p<6 (orequivalent) 6 marks ol strategy ... x x (orequiv.)
o2 x*+9=px
o] dealing with the fractions x*—px+9=0
2 gnanipu@ation to quad. form 3 for no real roots b* —4ac <0
3 iscriminant statement o4 a=1,b=—p, c=9
o4 for a, b and ¢ .5 2 _36<0
o5  finding discriminant P
o6  solution from quadratic inequation *6 -6<p<6

Total 60 marks




