fmng.uk

STEP 2001, P1, Q2 - Solution (3 pages; 13/8/25)
2 Solve the inequalities
(i) 1422 — 22 >2/x (28);

(ii) V(3z +10) > 24 /(z +4) (x > —10/3) .
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Solution

(i)Ifx>O,then1+2x—x2>§<:>x+2x2—x3>2,
ie x3—-2x2—x+2<0,

ie(x—1)(x*—-x—-2)<0,

ie (x—1Dx—-2)(x+1)<0(&x>0),

so that (from a sketch of the cubicon the LHS) 1 < x < 2
Ifinsteadx <0, (x—1)(x —2)(x+1)>0,sothat—-1<x <0

Thus, the solution is that either —1 < x < 0Qorl <x < 2.

()V3x+10>2+Vx+ 4

©3x+10>4+ (x+4) +4Vx + 4,

(since a? > b? = a > bifa > 0, and it is given that
Vv3x+10>2++x +4 = 0,sothatv3x + 10 > 0)
ie 2x+2>4Vx+4;, x+1>2Vx + 4,
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which implies the restrictionx + 1 > 0;ie x > —1

& (x+1)2>4(x+4),

(Again, a® > b = a > b ifa > 0, and it is given that
x+1>2Vx+4>0,sothat x+1>0)

iex? —2x—15>0,

ie(x—5)(x+3)>0,

sothat—%§x<—3 or x > 5,andalsox > —1

Thus the solution is x > 5.
[As a check, it is possible to sketch the curves y = v3x + 10 and

y = 2 ++x + 4, by carrying out the necessary transformations;

see below.]




