
Higher Mathematics

transformations

1.[SQA] The diagram shows a sketch of the
function y = f (x) .

(a) Copy the diagram and on it sketch
the graph of y = f (2x) . 2

(b) On a separate diagram sketch the
graph of y = 1− f (2x) . 3

= f( )

(2, 8)
(–4, 8)
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y

Part Marks Level Calc. Content Answer U1 OC2

(a) 2 B CN A3 sketch 2009 P1 Q23

(b) 3 B CN A3 sketch

•1 ic: scaling parallel to x-axis
•2 ic: annotate graph

•3 ss: correct order for refl(x) and trans
•4 ic: start to annotate final sketch
•5 ic: complete annotation

•1 sketch and one of (0, 0), (1, 8),
(−2, 8)

•2 remaining points

•3 reflect in x-axis then vertical
translation

•4 sketch and one of (0, 1), (1,−7),
(−2,−7)

•5 remaining points
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Higher Mathematics

2.[SQA]

Part Marks Level Calc. Content Answer U1 OC2

(a) 2 C NC A3 1999 P1 Q10

(b) 1 C NC A3

(b) 2 A/B NC A3

3.[SQA] The diagram shows a sketch of part of the graph
of y = log2(x) .

(a) State the values of a and b . 1

(b) Sketch the graph of y = log2(x+ 1)− 3. 3
O x

y
y = log2(x)

(a, 0)

(8, b)

Part Marks Level Calc. Content Answer U1 OC2

(a) 1 A/B CN A7 a = 1, b = 3 2001 P1 Q10

(b) 3 A/B CN A3 sketch

•1 pd: use logp q = 0 ⇒ q = 1 and

evaluate logp p
k

•2 ss: use a translation
•3 ic: identify one point
•4 ic: identify a second point

•1 a = 1 and b = 3

•2 a “log-shaped” graph of the same
orientation

•3 sketch passes through (0,−3)
(labelled)

•4 sketch passes through (7, 0)
(labelled)
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4. (a)[SQA] Express f (x) = x2 − 4x+ 5 in the form f (x) = (x− a)2 + b . 2

(b) On the same diagram sketch:

(i) the graph of y = f (x) ;

(ii) the graph of y = 10− f (x) . 4

(c) Find the range of values of x for which 10− f (x) is positive. 1

Part Marks Level Calc. Content Answer U1 OC2

(a) 2 C NC A5 a = 2, b = 1 2002 P1 Q7

(b) 4 C NC A3 sketch

(c) 1 C NC A16, A6 −1 < x < 5

•1 pd: process, e.g. completing the
square

•2 pd: process, e.g. completing the
square

•3 ic: interpret minimum
•4 ic: interpret y-intercept
•5 ss: reflect in x-axis
•6 ss: translate parallel to y-axis

•7 ic: interpret graph

•1 a = 2
•2 b = 1

•3 any two from:
parabola; min. t.p. (2, 1); (0, 5)

•4 the remaining one from above list
•5 reflecting in x-axis
•6 translating +10 units, parallel to
y-axis

•7 (−1, 5) i.e. −1 < x < 5

5.[SQA]

Part Marks Level Calc. Content Answer U1 OC2

(a) 2 C CN A3 1992 P1 Q10

(b) 2 C CN A3
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6.[SQA]

Part Marks Level Calc. Content Answer U1 OC2

1 C NC A3 1993 P1 Q8

2 A/B NC A3

7.[SQA]

Part Marks Level Calc. Content Answer U1 OC2

(i) 2 C CN A3 1996 P1 Q8

(ii) 3 A/B CN A3
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8.[SQA]

Part Marks Level Calc. Content Answer U1 OC2

(a) 4 A/B NC A3 1989 P2 Q4

(b) 2 A/B NC A1

(c) 3 A/B NC A7
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9.[SQA]

Part Marks Level Calc. Content Answer U1 OC2

3 A/B NC A3, A2 1990 P1 Q17
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10.[SQA] A sketch of the graph of y = f (x) where f (x) = x3 − 6x2+ 9x is shown below.

The graph has a maximum at A and a minimum at B(3, 0) .

O
x

y
A y = f (x)

B(3, 0)

(a) Find the coordinates of the turning point at A. 4

(b) Hence sketch the graph of y = g(x) where g(x) = f (x+ 2) + 4.

Indicate the coordinates of the turning points. There is no need to calculate
the coordinates of the points of intersection with the axes. 2

(c) Write down the range of values of k for which g(x) = k has 3 real roots. 1

Part Marks Level Calc. Content Answer U1 OC3

(a) 4 C NC C8 A(1, 4) 2000 P1 Q2

(b) 2 C NC A3 sketch (translate 4 up, 2
left)

(c) 1 A/B NC A2 4 < k < 8

•1 ss: know to differentiate
•2 pd: differentiate correctly
•3 ss: know gradient = 0
•4 pd: process

•5 ic: interpret transformation
•6 ic: interpret transformation

•7 ic: interpret sketch

•1
dy
dx = . . .

•2
dy
dx = 3x2 − 12x+ 9

•3 3x2 − 12x+ 9 = 0
•4 A = (1, 4)

translate f (x) 4 units up, 2 units left

•5 sketch with coord. of A′(−1, 8)
•6 sketch with coord. of B′(1, 4)

•7 4 < k < 8 (accept 4 ≤ k ≤ 8)
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11.[SQA]

Part Marks Level Calc. Content Answer U3 OC3

(a) 2 C NC A32 1994 P1 Q16

(a) 1 A/B NC A3

(b) 2 A/B NC A28, A3

12.[SQA]

Part Marks Level Calc. Content Answer U3 OC3

(a) 2 C CN A2 1997 P1 Q19

(b) 2 A/B CN A3

(c) 1 C CN A6

[END OF QUESTIONS]
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