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(a) Evaluate (1), f(3), f(4)

(b) Solve |2x - 5| =3

Casel: 2x-5=3 0 2x=80 x=4
Case2: 2x-5=-3 0 2x=2 0 x=1

Ox=1 or x=4

Join students already acing their iAL exams.
s Book your FREE lesson at
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Question 2 — Worked Solution

Sketch y = |x2 - 4]

X -4=0atx=1+2. The parabola is below the x-axis for —2 < x < 2, so this portion is reflected.
Key points: (2, 0), and at x = 0: |0 — 4| = 4, giving (0, 4).

(0,4)

(=2,0) 2,0)

Diaggpm npt to scale X

Curve touches x-axis at (-2, 0) and (2, 0); y-intercept at (0, 4).

Join students already acing their iAL exams.
Book your FREE lesson at www.eclassroom.org.uk
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Question 3 — Worked Solution

(a) Sketch y =f(]x])
f(Ix]) = x| = 3| = x* = 3|x].
Forx=0:y= X2 - 3x (same as f(x)).

Forx<0:y= X2 + 3x (reflection of x = 0 portion in the y-axis). The graph is even (symmetric
about y-axis).

p
(0, —9/4)
Diagram npt to scale

(b) Roots of f(|x[) =0
f(Ix]) = 0 when |x|(Jx| =3) =0, so [x] =0 or |x| = 3.

Ox=0, x=3, x=-3

Join students already acing their iAL exams.
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Question 4 — Worked Solution

(a) Range of f
At x = 2 (minimum of domain): f(2) = VO + 3 = 3. f is increasing for x > 2.
Range: f(x) 2 3

(b) One-to-one

fis strictly increasing on its domain x = 2 (as V(x—2) is strictly increasing). Therefore each value in
the range corresponds to exactly one value in the domain.

f is one-to-one since it is strictly increasing on its domain.

(c) Inverse function

Lety = V(x-2) + 3. Rearrange for x:
y=-3=Vx-2 = (y-3)?=x-2 = x=(y—-3)2+2

0F 1 (x) = (x = 3)2 + 2

Domain: x 23 (=range of f). Range: f_l(x) >2 (=domain of f).

Join students already acing their iAL exams.
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Question 5 — Worked Solution

(2) fg(x) and gf(x)
fg(x) =fg(x)) =f(ix?—3)=2(x>-3)+1=2x>-6+1
Ofg(x)=2x>-5
gfix)=9g(f(x)) =g(2x+1)=(2x+1)>-3=4x’+4x+1-3
Ogfix) =4x? + 4x — 2
(b) Solve fg(x) = 27
2x?2 —5=27 = 2x* =32 = x’ =16

Ox=4 or x=-4

Join students already acing their iAL exams.
s Book your FREE lesson at
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(a) Find ff(x)

_ 1 _ 1
) =25) =1 —
xX—=2

Simplify the denominator:

1, _1-2(x-2) _1-2x+4 _5-2x

X=2 xX—=2 X—=2

5—-2x 5-2x
X—2
O ff(x) = X =2

(b) Domain of ff(x)

X—2

f(x) requires x # 2. Also ff(x) requires f(x) # 2, i.e. 1/(x-2) # 2, sO X # 5/2.

Domain: x Om,x #2, X #5/2

Join students already acing their iAL exams.
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Question 7 — Worked Solution

(a) Find f1(x)
Lety = 3x — 2. Rearrange for x:

y+2=3x > _y+2

3
Cf ) =X£2

(b) Domain of f ()

The range of f(x) = 3x — 2 is m, so the domain of lisalsom.

Domain: x O m

(c) Solve f(x) = f }(x)

3x—2=X'§2 - Ox—6=x+2 = 8x=8

Ox=1

Join students already acing their iAL exams.
s Book your FREE lesson at
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Question 8 — Worked Solution

(a) Find g™} (x)
Lety = (x+1)2 — 4. Rearrange:

(x+1)2=y+4=>x+1=y+4

(Positive root since x = -1, so x+1 > 0.)

xX=yy+4-1
Og=l(x)=Vx+4 -1

(b) Domain and range of g+

Domain of g_1 = Range of g. At x = -1: g(-1) =0 — 4 = =4 (minimum). So range of g isy = —4.
Domain of g_l: X =4

Range of g_lz y 2-1 (=domain of g)

(c) Sketch

g(x) is a parabola with vertex (-1, —4), passing through (0,-3) and (1, 0) for x = —1. g_l(x) is its
reflection in y = x. They intersect ony = x.

Join students already acing their iAL exams.
s Book your FREE lesson at
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Question 9 — Worked Solution

Solve |3x = 2| = |x + 4|

Square both sides (valid since both sides are non-negative):
(3x —2)?=(x+4)?
9x2 —12x+4=x%+8x+16
8x?2—20x—12=0 = 2x* -5x—3=0
(2x+1)(x—3)=0

— —_1
Ox=3 or x= >

Join students already acing their iAL exams.
s Book your FREE lesson at
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Question 10 — Worked Solution

Solve |x% - 5| = 4

Casel: xX*-5=4 1 x*=9 [ x=+3
Case2: x°-5=-4 [0 x*°=1 0 x=+#1

Ox=-3, —1,1, 3

Join students already acing their iAL exams.
Book your FREE lesson at www.eclassroom.org.uk
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Question 11 — Worked Solution

(a) Transformations fromy = x? to y=2f(x-3)+1
Step 1. f(x — 3): translate the graph 3 units to the right (parallel to x-axis). Vertex moves from
(0,0) to (3,0).

Step 2: 2f(x — 3): stretch by scale factor 2 in the y-direction (parallel to y-axis). Vertex stays at
(3,0).

Step 3: 2f(x — 3) + 1: translate the graph 1 unit upward (parallel to y-axis). Vertex moves to (3,
1).

Diagram not to scale X

(b) Vertex

OVertex = (3, 1)

Join students already acing their iAL exams.
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Question 12 — Worked Solution

(a) Sketch both graphs

y = |2x - 6]: V-shape with vertex at (3, 0). y-intercept at (0, 6). y = x + 1: straight line, y-intercept
(0,1), x-intercept (-1, 0).

y

\

y=[2x-6|

D(\égrgl)n not to scale
(b) Solve |2x - 6| =x +1

Casel: 2x-6=x+1 0 x=7. Check:|14-6|=8=7+1 0

Case2: 2x-6=—-(x+1) 0 2x-6=-x-1 0 3x=5 0 x=5/3. Check: |10/3-6|=8/3=5/3+1
u

nx=2 or x=17
3
® %k k kK Join students already acing their iAL exams.
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