Transformation of Functions - Solutions

f(x)=x,g(x)=sinx, h(x)=x*-1, p(x)=x* - 2x.

1. (i)

@ f(x)+2=x>+2
(b) f(x)+3=x?+3
(©) f(X)+c=x*+c

(i)
@ y="f(x)

() y=f(x)+2
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€ y=f(x)+3

(iii) the transformation of y = f(x) which produces the graphs of y= f(x)+2 and
y=f(x)+3,is ashift of 2 and 3 units respectively in the positive y-direction.
The graphical effect of transforming y= f(x) into y=f(x)+c is_a shift (or

translation) of ¢ units in the positive y-direction. If ¢ is negative, the graph shifts
in the negative y- direction by c units..

(iv) g(x)+c = sin(x)+c.

(v) The graph of g(x) is also shifted by 2 units in the positive y-direction by the
transformation g(x) + 2, so the result in (iii) still applies:

y=9(x) y=9(x)+c wherec=2
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2.() @) f(x+2) = (x+2)°

(b) f(x+3) = (x+3)

(c) f(x+c) = (x+c)?

(i)

@ y="f(x)

(b) y=1f(x+2)
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©) y=f(x+3)
\

(iii) the transformation of y = f(x) which produces the graphs of y=f(x+2) and
y = f(x+3), is a_shift of 2 and 3 units respectively in the negative x-direction.
The graphical effect of transforming y= f(x) into y=f(x+c) is a_shift (or

translation) of ¢ units in the negative x-direction. If ¢ is negative, the graph shifts
in the positive x- direction by c units.

(iv) g(x) +c =sin(x+c).

The graph of g(x) is also shifted by 2 units in the negative x-direction by the
transformation g(x+2), so the result in (iii) still applies:

y=9(x) y=g(x+c) wherec=2
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3.(i)@) 2h(x) = 2(x* -1)
(b) 3h(x) = 3(x* -1)
(c) kh(x) = k(x* -1)
(i) () y=h(x)

(b) y =2h(x)

(©) y=3h(x)
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(iii) the transformation of y=h(x) which produces the graphs of y=2h(x) and
y =3h(x), is a stretch of magnitude 2 and 3 respectively in the y-direction with
the x-axis invariant. The graphical effect of transforming y =h(x) into y =kh(x)
is a stretch of magnitude k in the y-direction with the x-axis invariant.

(iv) kg(x) = ksinx.
The graph of g(x) is also stretched by a factor of 2 in the y-direction by the
transformation 2sin x, with the x-axis invariant, so the result in (iii) still applies:

y=09(x) y =kg(x) wherec =2
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4. (i)
(@) h(2x) = (2x)* -1

(b) h(3x) = (3)% -1
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(€) h(kx) = (kx)? -1
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(@) y=h(x)

(b) h(2x)

(©) h(3x)
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(d) h(Ej
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(iii) the transformation of y =h(x) which produces the graphs of y=h(2x), y=h(3x)

, y:h(gj and y:h(gj, is a stretch of magnitude %, %, 2, and 3 units

respectively in the x-direction with the y-axis invariant. The graphical effect of

transforming y =h(x) into y=h(kx) and y = h[E] is a stretch of magnitude %

and k units respectively in the x-direction with the y-axis invariant.

(iv) g(kx) = sinkx.

The graph of g(x) is also stretched by a factor of % in the x-direction by the
transformation sin2x, with the y-axis invariant, and the graph of g(x) is also

stretched by a factor of 2 in the x-direction by the transformation sin(gj , With the

y-axis invariant, so the result in (iii) still applies:

y=9g(x) y =g(kx) wherec=2
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y=g —j where c =2
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5. (i)
@ —h(x) = - (x* =) =1-x?

(b) p(=x) = (=x)? = 2(=x) = x* + 2X

(i) (@ y=h(x) (€) y=-h(x)
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(b) y=p(x) (d) y=p(-x)
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(iii) the transformation of y =h(x) which produces the graph of y=-h(x), is a
reflection in_the x-axis. The transformation of y= p(x) which produces the
graph of y = p(—x), is a reflection in the y-axis.

6. Insummary:
(@) f(x)+c isatranslation (or shift) of c units in the positive y-direction.

(b) f(x+c) isatranslation (or shift) of c units in the negative x-direction.
(c) kf (x) is a stretch of magnitude k in the y-direction with the x-axis invariant.

(d) f(kx) is a stretch of magnitude %in the x-direction with the y-axis invariant.

(e) f(EJ is a stretch of magnitude k in the x-direction with the y-axis invariant.

(F) — f(x) isareflection in the x-axis.
(9) f(-=x) isareflection in the y-axis.
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