C4

(@) fx)=A+_B + C (correct form) M1
X (x=2) (x-2)
8 —x —x* = A(Xx — 2)? + Bx(x — 2) + Cx
(correct clearing of fractions and genuine attempt to find coefficients)

ml
A=2,C=1,B=-3 (2 coefficients, c.a.0.) Al
(third coefficient, f.t. one slip in enumeration of other 2 coefficients)
Al
(b) f'x)=—2+_3 —-_ 2 (at least one of first two terms)B1
X (x-2? (x-2)° (third term) B1
(f.t. candidates values for A, B, C)
f'(1)=3 (c.a.0) Bl
10x + 4x dy + 4y — 3y’ dy = 0 (4x dy + 4y B1
dx dx | dx J
(- 3y’ dy | B1
[ de
dy=1 (o.e.) (c.a.0.)B1
dx 4
Use of gradnormar % gradiangent = —1 M1

Equation of normal: y—-(-2)=-4(x-1)
(f.t. candidate’s value fordy | Al
L dx J

(@) 2(2cos’d-1)=9cos O+ 7
(correct use of cos 20=2 cos’ — 1) M1

An attempt to collect terms, form and solve quadratic equation
in cos @, either by using the quadratic formula or by getting the
expression into the form (a cos 8+ b)(c cos 6+ d),

with a x ¢ = coefficient of cos’dand b x d = constant m1l

4 c0s’0-9cos 0—9=0= (4cos 8+ 3)(cos H—3) =0

= C0S §=-3, (cos 6=23) (c.a.0) Al
4

0= 13859°, 221-41° B1B1

Note: Subtract (from final two marks) 1 mark for each additional root
in range from 4 cos 8+ 3 =0, ignore roots outside range.
cos @=—, f.t. for 2 marks, cos #=+, f.t. for 1 mark
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(b) Q) R=13 Bl
Correctly expanding sin (x — ) and using either 13 cos ¢ =5
or13sin =12 ortan a¢=12to find

5
(f.t. candidate’s value for R) M1
a=67-38° (c.a.0) Al
(i) Least value of 1 = 1

5sinx—12cosx+20 13 x (+1)+20
(f.t. candidate’s value for R) M1

Least value = 1 (f.t. candidate’s value for R) Al
33
Corresponding value for x = 157-38° (o.e.)

(f.t. candidate’s value for &) Al

3
Volume = 7('sin’ dx B1
J
76
Use of sin? = (+1 + cos 2x) M1
2
Correct integration of candidate’s (+1 + cos 2x) Al
2
Correct substitution of correct limits in candidate’s integrated expression M1
Volume = 72 = 0-822(467...) (c.a.0.) Al
12

[1-x1"=1-x - X (1-x] B1
L 4] 8 128 | 8]

(- 2 ] B1

| 128
|X|[<4or-4<x<4 Bl
V3~1-1-1 (f.t. candidate’s coefficients) Bl
2 8 128
V3~ 111. (convincing) B1

64
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(@)

(b)

()

(b)

Use of dy = dy - dx and at least one of dx=—2 , dy =4 correct M1

dx dt dt dt  t* dt
dy = -2t (0.e.) Al
dx
Equation of tangent at P: y —4p = - 2p*(x - 2]
pJ
(f.t. candidate’s expression for dy) m1l
dx
=—2p> + 8p (convincing) Al
Substituting x = 2, y = 3 in equation of tangent M1
4p° - 8p+3=0 Al
p=1,3 (both values, c.a.0.) Al
2 2
Points are (4, 2), (“/3, 6) (f.t. candidate’s values for p) Al
([ Inxdx= f(x)Inx— (f(x)g(x)dx M1
J J
f)=x, g =1 AL Al
4 X
(CInxdx=x" Inx—x*+c¢ (c.a.0.) Al
J 4 16
x(2x=3)*dx = f(u) x u* x kdu
J J (f(u=pu+q,pz0,q=0andk=",o0r2) M1
(x(2x-3)*dx = ((u+3)xu*xdu Al
J 2 2
((au® + bu®) du = au® + bu® (@a=0,b#0) Bl
6 5
Either: Correctly inserting limits of -1, 1 in candidate’s au® + bu®
6 5
or: Correctly inserting limits of 1, 2 in candidate’s
a(2x = 3)° + b(2x - 3)° m1
6 5
2
(x(2x-3)*dx =3 (c.a.0.) Al
10

1
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10.

(@) dv=-kv? B1
dt
()  (dv=-(kdt (0.e.) M1
Jvio )
-1l=-kt+c Al
Vv
c=-1_ (c.a.0) Al
12000
V= 12000 = 12000 (convincing) Al
12000kt + 1 at+1
(c) Substituting t = 2 and V = 9000 in expression for V M1
a=1 Al
6
Substituting t = 4 in expression for V with candidate’s value fora M1
V =7200 (c.a.0) Al
€) (2i-2j+k).(i-4) +8k)=18 Bl
2i — 2j + k| =9, |i — 4j + 8k| = V81 (one correct) B1
Correctly substituting in the formula a.b = |a| x |b| x cos@ M1
0=148.2° (c.a.0.) Al
(b) (i) AB=-i-2j+7k Bl
(i) Use of a + 1AB,a+ A(b-a), b+ AAB or b + A(b — a) to find
vector equation of AB M1
r=2i-2j+k+A(-i-2j+7k) (0.e.)
(f.t. if candidate uses his/her expression for AB) Al
(© 2-A=-1+u
-2-2A=-4+pu
1+74=-2-u (0.e)
(comparing coefficients, at least one equation correct) M1
(at least two equations correct) Al
Solving two of the equations simultaneously ml
(f.t. for all 3 marks if candidate uses his/her expression for AB)
A==1, u=4 (o.e.) (c.a.0.) Al
Correct verification that values of A4 and y satisfy third equation Al
Position vector of point of intersection is 3i — 6k (f.t. one slip)
Al
Assume that positive real numbers a, b exist such that a + b < 2vab .
Squaring both sides we have:(a + b)* < 4ab = a® + b? + 2ab < 4ab B1
a’+b*-2ab<0=(a-b)*<0 B1
This contradicts the fact that a, b are real and thus a + b >2+ab Bl
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