STEP 11l, 2023, Q7 MS
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as required. Al*(2)
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So, the area under the graph of ¥ = (g(x) — x)? = 0, and the area can only equal zero if
(gix)—x)?=0for 0=x =1 ,thatis g(x) =x. E1(4)

(iii)
1 1
f (h'(x) — x)?dx = I ('(x))* = 2xh' (x) + x2 dx
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We are given that
1 1
[(h'{x}]z =2h(1) - 2] h(x) dx —%
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Integrating by parts
1 1 1
J.Exh‘{;x) dx = [2xh(x)]} - EJ- hix) dx = Zh(1) — ZJ- hix) dx
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and
f o' 1
xldx = [—] ==
J 3 o 3

5o,

1 1 1

f[h’[x} —x)%dx = 2h(1) - zj h(x) dx L (21:(1;1 -2 f h(x) r,fx) 229
3 3
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Az in (i) with g, h'(x) = x. Thus h(x) = %xz 4+ ¢ but h(0) =0 so ¢ =0 and thus h{x) = %xz

E1l M1 Al Al (8)

(iv)

f (E%M ke{x) — E_%ﬂ.l')z = f eﬂx(k(xjjz — 2k(x) + e~ dx
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As before, [ (&2 k(x) — e73%) dx 2 0 but -2 <

1 142 Y
Therefore, J’; (EE‘“ kix) - ed?“j dr =0 and % =0 E1

i i
Thus ez kix)—e T  =0and 2—-a =0

Soa=2 and kix) = e % =pg=2¥ Al (6)
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