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Question | Solutions Mark
1(a) d_yzlx’%+ixz 2
dx 2 6
Whenx =09, d_y = 4—1 1
dx 3
Total | 3
1(b) Gradient of normal is —i 1
41
) . 87 3
Equation of normalisy - —=—-——(x-9
q y=- 41( ) 1
Total | 2
2(a
@ dy _ 24X +3X72 2
dx
Total | 2
2 (b) Stationary point when g—y =0 1 Putting j—y =0 and
X X
3 1 attempting to rearrange
24X+—=0 =24x°+3=0 :>x3:—g for x*
X
w1 o
> 1 Finding x
Total | 2




2(c) 2
9V _24-6x 1
dx
1 d?y 1 (must include
When x=—-—, —-=72>0 reference to sign of
2 o second derivative)
Therefore stationary point is minimum.
Total | 2
3(a) f'(x)=6x"+4x—42 1
Decreasing means f'(x) <0
6X° +4x—42<0 = 3x*+2x-21<0 1
Total | 2
3 (b) 7 1 Correct critical values
—3<X<— used in an inequality
3 1 Correct inequality
Total | 2
P
4@ 9P 012 —26.64t+70 1
dt
Stationary points occur att=3.61 andt= 9.64 1
2
P
d 5 =4.02t - 26.64
dt
_ d’*P . 1
Whent=3.61, re =-12.1< 0 therefore maximum
_ d*P -
Whent=9.64, —-=12.1>0 therefore minimum
Minimum costwhent = 9.64. 1
Total | 4
4 (b) t = 9.64 corresponds to flights being bought in October
It is realistic that the minimum average cost is likely to occur
just after the peak holiday summer season has finished. 1
Total | 1
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S f'(x)=-32x"+1 1
Being parallel to AB means that gradient equals zero.
32
——+1=0 1
X°=32 = x=2
Total | 3
1
6 dy _3.2
dx 2 1
Gradient of normal = —— = Gradient of tangent=5 1
1
—Xx2-1=5
3 L 1
X =6=x =4=x=16 1
When x = 16, y:—E 1
5
16 16 256
y=—"— =>-"—=164J16-16+C=>C=—— 1
5 5 5
Total | 5
7 5 2 g4 1
f'(xX)==x3-——x3+k? 1
3 3
1
Thisis a quadratic in x3
Discriminant of quadratic is %kz —4><(ng (kz) 1
. 44  , . . .
Discriminant equals —?k . Thisis negative (since k #0,
so quadratic has no roots). 1
When x =0, f’(x) =k2. Thisis positive and, because
quadratic has no roots, we conclude that f'(x)>0 forall x.
_ . 1
Therefore f(x) isincreasing.
Total | 4
TOTAL | 32
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