Solutions

2.1y=6/2=23:(2,3).

2.2 y = (z — 3)? + 1; minimum (3, 1).

2.3 f(2x) = (22)* + 4(2x) = 42* + 8.

2.4 A translation of 30° to the right (horizontal shift along x); shape, period and ampli-
tude unchanged.

2522 +3x—2=2x+1,s02>+2—-3=0.

3.1 Substitute y = 3z — 1: z*> + 3z — 1)? = (3z — 1) + 11, so 10z* — 6z + 1 = 3z + 10
and 1022 — 9z — 9 = 0. Factorising, (5z + 3)(2z —3) =0, s0 x = —2 or z = 3. With
v=3e 1 (4 ) md (3.3)

3.2 (a) f(z) = (z—3)%+2, so the minimum is (3,2). (b) f(z+k) shifts the graph k units
left, so the minimum sits at 3 —k = 0: k£ = 3. (¢) f(2z) halves the z-values: minimum
(1.5,2).

3.3 (a) (—2)3—5(-2)—2=-8+10-2=0. v (b) 2® =52 —2= (v +2)(2* — 22 — 1),
so x =14 /2 as well. Points: (=2,0), (1+v2, 34+ +v/2) and (1 —+/2, 3—V2).
Local review guidance: substitution of the linear into the non-linear before any expansion;

exact coordinates including both points; transformation descriptions name the direction
and the variable acted on. This is authored classroom guidance.
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