transformations

[SQA] 1. The diagram shows a sketch of the y
function y = f(x). (—4, 8)
(1) Copy the diagram and on it sketch 2,8)
the graph of y = f(2x). y=f()
(b) On a separate diagram sketch the
graphof y =1 — f(2x).
[ ) x
Part | Marks | Level | Calc. | Content Answer U1 0C2 ‘
(@) 2 B | CN | A3 sketch 2009 P1 Q23
(b) 3 B CN | A3 sketch
ol ic: scaling parallel to x-axis o! sketch and one of (0,0), (1,8),
¢ ic: annotate graph (—2,8)

e~ remaining points
3 ss: correct order for refl(x) and trans

4 jc:  start to annotate final sketch o’ reflect in x-axis then vertical
> ic:  complete annotation translation
o sketch and one of (0,1), (1,-7),

(=2,-7)
remaining points




[SQA] 2. Partof the graph of y = f(x) is shown in the diagram. —
On separate diagrams sketch the graphs of
@ y=fx+1)
b y= -2f(x).
Indicate on each graph the images 0f O, A, B, Cand D.
B D
1T 2 /3 4 3 & 17 x
1
i D 1)
Part | Marks | Level | Calc. | Content Answer U1l OC2
(a) 2 C A3 1999 P1 Q10
(b) 1 C A3

(b) 2 A/B A3

T

o

-1
»  t{ranslation of [ 0]

=

reflect in x - axis

double y - coordinates

2 P ; -
*“ positions of images of S iti fi £
A, B,C, D, O dlear from e gl?;f?ﬁin
ket the sketch
sQa] 3. The diagram shows a sketch of part of the graph 7
fy—1 y = log,(x)
of y = log,(x). g
(a) State the values of a and b. (8,b)
(b) Sketch the graph of y = log,(x +1) — 3. O /(‘1/ 0) *
Part | Marks | Level | Calc. | Content Answer U1 0C2 ‘
(a) 1 A/B | CN | A7 a=1,b=23 2001 P1 Q10
(b) 3 A/B | CN | A3 sketch

e pd: uselog,g =0 = g = 1and
evaluate log,, pk
2 gs: use a translation

3 ic: identify one point
ic: identify a second point

ol y=1landb =3

> a “log-shaped” graph of the same
orientation

o’ sketch passes through (0,-3)
(labelled)

o' sketch passes through (7,0)
(labelled)
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4.

5.

(a) Express f(x) = x> —4x +5 in the form f(x) = (x —a)?>+b. 2

(b) On the same diagram sketch:
(i) the graphof y = f(x);

(ii) the graphof 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 0C2
(a) 2 C NC | A5 a=2b=1 2002 P1 Q7
(b) 4 C NC | A3 sketch
(c) 1 C NC | Ale, A6 -1<x<5
ol pd: process, e.g. completing the ol 1 =2
square 2 bh=1
o2 pd: process, e.g. completing the 5
square o> any two from:'
parabola; min. t.p. (2,1); (0,5)
¢’ ic: interpret minimum % the remaining one from above list
e ic: interpret y-intercept > reflecting in x-axis
¢° ss: reflect in x-axis ® translating +10 units, parallel to
¢® ss: translate parallel to y-axis y-axis
¢’ ic: interpret graph o/ (—1,5)ie. -1 <x<5
The sketch shows the graph of y = f(x) for-2<x<4. ¥
The function g(x) has the line x = 4 as an axis of s R s
symmetry and g(x) = f(x) for-2<x<4. |
On separate sketches indicate x
(@ y=glx)for-25x<10 2
by y=-2g(x) for 0<x<8 Z

Part | Marks | Level | Calc. | Content Answer U1l 0C2
(a) 2 C CN | A3 1992 P1 Q10
(b) 2 C CN | A3
o for any two from list o for any two from list
¢ for the other two s o' for the other two

— correct shape and range
- zeros at 6 and 10

- minimum at (8,-3)

— annotation

— ¢orrect shape and range
—zerosat2 and 6

— extremes at (0,6), (8,6), {4,-6)
- annotation
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6. The diagram shows the graph of y = f(x).
Sketch the graph of y=2- f(x).

Part | Marks | Level | Calc. | Content Answer U1 0C2
1 C NC | A3 1993 P1 Q8
2 A/B | NC | A3
o reflection in Ox
2 . [0
*"  translation 2
o two trans. in correct order, annotate diagram

7. Part of the graph of y = f(x) is shown in the diagram.
On separate diagrams sketch the graphs of

@ y=flx-1)
(ii) y=-f(x)-2
indicating on each graph the images of A, B, Cand D.
4
a4
-3+
Part | Marks | Level | Calc. | Content Answer U1 0C2
(1) 2 C CN | A3 1996 P1 Q8
(i) 3 A/B | CN | A3

1
translation of [O)

A(3,0) B(1,2) C(0,3) D(-2,0)

reflect in x — axis

0
translation of {_ 2]

-

P

> A(2,-2) B(0,~4) C(-1,-5) D(-3,-2)
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8. The diagram shows a skeich of the parabola y = f(x).

(a)

}l.l

1,1)

y= f(x)

Copy the sketch of y = f(x). On your diagram, draw the parabola with

oy

equation y =~f(x)+3. (4)
(b) State the values of x for which 3—f(x)=0. (2)
(c) If g(x) =3~ f(x), express g(x) in terms of x. (3)
Part | Marks | Level | Calc. | Content Answer U1 OC2
(a) 4 A/B | NC | A3 1989 P2 Q4

(b)

2 A/B | NC | Al

(©)

3 A/B | NC | A7

(@)

()

(c)

*  inverted shape
*"  passing through origin
*”  annotating (1,2)

" annotating (2,0)

¢ endpointsof 0sx<2
. “less than signs” of 0<x<2

. g(x) = ax(x—2)
o (1,2)=2=a(1-2)
+  plx)=2x(x-2)
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9. Make a copy of this graph of y=logyx-

A
¥
On your copy, sketch the graph of y =logo(x—2). ao, 1)
. a,0) g
Part | Marks | Level | Calc. | Content Answer U1l 0C2
3 A/B NC | A3, A2 1990 P1 Q17

ot

o2

3
.

know x=2 is assymptote
graph passes thr’ (3,0)
graph passes thr” another marked point e.g. (12,1)

/I‘?':’

N

o




isal  10. A sketch of the graph of y = f(x) where f(x) = x> — 6x% + 9x is shown below.

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

yﬂ A

y = f(x)

B(3,0) X

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

(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.

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

Part | Marks | Level | Calc. | Content Answer U1 0C3
(a) 4 C | NC |[cs A(1,4) 2000 P1 Q2
() 2 C NC | A3 sketch (translate 4 up, 2

left)
(c) 1 A/B | NC | A2 4<k<8
o! ss: know to differentiate ol Z_Z — .
oi pd: differentiatfe correctly o W32 12x49
04 ss: know gradient = 0 e® 3x2 —12x+9 =0
o* pd: process ot A =(1,4)
5 L . .
° . lc: - Interpret transformat%on translate f(x) 4 units up, 2 units left
o® ic: interpret transformation
;. ° sketch with coord. of A’(—1,8)
o’ ic: interpret sketch ¢ sketch with coord. of B'(1,4)
o/ 4 <k <8(acceptd <k <8)
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11. The diagram shows a sketch of part of the graphof y=logsx.

(@) Make a copy of the graphof y=logs x.
On vour copy, sketch the graph of y=logs x + 1.
Find the coordinates of the point where it crosses the x-axis.

{b) Make a second copy of the graph of y=logs x.

1
On your copy, sketch the graph of ¥ =logs =

51)

1,o

Part | Marks | Level | Calc. | Content Answer

U3 0C3

(@)

2 C NC | A32

1994 P1 Q16

(@)

1 A/B | NC | A3

2 A/B | NC | A28, A3

sketch of new function 4

logsx+1=0 do 3

(2.0 "-'i[;u,m -

 logsL=-logs x

. reflect in x — axis

12." The diagram shows a sketch of part of the graphof y=a",a> 1.

Y =a
(o) If(1, £ and (i, 1) lie on this curve, write down the valuesof Fand . A
(B) Make a copy of this diagram and on it sketch the graphof y=a"" .
{e) Find the coordinates of the point of intersection of ¥ = a?'r with the
linex=1.
]
0 x
Part | Marks | Level | Calc. | Content Answer U3 0C3
(a) 2 C CN | A2 1997 P1 Q19
(b) 2 A/B | CN | A3
(¢) 1 C CN | A6

u=0
both passing thr” same point on ¥ —axis W

y= ahstarling below y=a" and finishing above ‘
( l,nz] For mark 3

For mark 4

[END OF QUESTIONS]




