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Transformations and Vectors
(Past Year Topical Questions 2010-2015)

May/June 2010 (41)
3

(a) On the grid, draw the enlargement of the triangle 7, centre (0, 0), scale factor ' Z (2]
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(¢) Describe fully the single transformation which maps
(i) triangle T onto triangle P,
apeel) - . __ (2]
(ii) triangle T onto triangle Q.
) R, . W (3]
May/June 2010 (42)
(3 (6
2 (&) p= [Ej amd q [3]
(i) Find, as a single column vector, p + 2q.
Answer[al(i) 2]
(i} Calculate the value of | p+ 2q |
Answerf@(ll) ... s s sasenasaenssens 2]
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(b) C
NOTTO
SCALE
M
(9] It vV
In the diagram, CM = MV and OL = 2LV.
O is the ongin. OC =cand OV =v,
Find, in terms of ¢ and v, in their simplest forms
() CM,
i () ) R S R S TS (2]
(ii) the position vector of M,
Answer(b)(il) ........co.n. PRI ioiasbdsent o (2]
(i) A7L.
Answer(b)(iii) . 2]
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e
(a) On the grid, draw
(i) the translation of triangle T by the vector (_37) (2]
(i) the rotation of triangle T about (0, 0), through 90° clockwise. 2]
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{b) Describe fully the single transformation that maps
(i) triangle T onto triangle [,

AnswenbR1) S — - W |

{ii} tmangle Tonto trangle ¥

Answer(b)(ii) sl . B
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(a) Draw the reflection of triangle T in the line y = 6.
Label the image A. [2]
. : . -4
(b) Draw the translation of triangle T by the vector [ 6 ]
Label the image B. [2]

(¢) Describe fully the single transformation which maps triangle B onto triangle 7.

Answer(c) (2]

-----------------------------------------------------------------------------------------------------------

(d) (i) Describe fully the single transformation which maps triangle 7 onto triangle P.

Answer(d)(i) (3]

(ii) Complete the following statement.

Area of triangle P = x Area of tnangle 7 (1]

----------------------------

(¢) (i) Describe fully the single transformation which maps triangle 7 onto tniangle Q.

Answer{e)i) (3]

-----------------------------------------------------------------------------------------------------------
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2 (a)
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ol
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Pl
e
(7

5

(0 Draw the image when triangle A is reflected in the line y = 0.
Label the image 8. (2]

(if) Draw the image when triangle A is rotated through 907 anticlockwise about the ongin.
Label the image C. [21

(i) Describe fully the single transformation which maps triangle B onto triangle C.

Answerfaliin)

,,,,,,,,,,, s iniiinii [2]
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Question 7b and 7c
(b}

"Bi44)  noTTO

SCALE

“A(2,1)

0 = 1

(i} Wnoie down F_f-i as a column vector.

Answeribi(i) E =
[1]

_.. 0
AC=|_|.
- (7J

Work out BC' as a column vector.

Answer(b)(i1) I;(.' =
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(e}
R
NOT TO
r SCALE
P
0 o T
l -
JE = and {ﬁ' = f,
Fis on RT such that RP ; PT=12: 1.
2
{15 on OT such that 00 = E oT.
Wnite the following in terms of r and/or t.
Simphify your answers where possible.
M or
ABSWEr(SH D OT = o vovsssmessrsmssssne [
i) 77
y L 2]
(iii) oF
Answer(chiit) O = ..o . 12
(iv) Write down two conclusions you can make about the line segment OF.
Amwrcjciv] i ] i e i ¥ ELELEEE S L]
. [2]

10
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4
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o
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Draw the images of the following transformations on the grid above,

(i) Translation of triangle A by the v‘cctur[__?]. Label the image B, (2]
(ii} Reflection of triangle A in the line x = 3. Label the image C. [2]
(iii) Rotation of triamgle 4 through 907 anticlockwise around the point (0, 0.
Label the image D, (2]
(iv) Enlargement of triangle 4 by scale factor —4, with centre (0, 1).
Label the image E. [2]
12

+6018 — 375 2833 www.chempraxis.com.my



/M

ZHEMF’HHH!E
‘\U'F

Dr Catherine Tan
May/June 2011 (41)
5
y
i
4
A B
3 y
2
|
-X
-5 4 -3 2 -10f 1 2 3 4 5 6 7
-1
o
_1 : E i |
=3
4
-5
f
{a) On the grid above, draw the image of
-3
(i) shape A after translation by the vector [ 2], 2]
(i) shape A after reflection in the line x=-1. 2]
{(b) Describe fully the single transformation which maps
(i) shape A onto shape 8,
Answer(bNi) 3]
(ii} shape A onto shape €.
Ammrﬁﬂil} LELLLLLELLELLELEELEELEELRELERERE REREEL RER R EE SRR SRR A R L L L L L L L L L L LU L L L L L L L L L] [3]

13
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B (a)
“I-I
e
Draw the enlargement of tnangle P with centre 4 and acale factor 2, [2]
(b)
¥
'Y
A _________.-—/”'/—R,_/‘.l
X
0
(i) Describe fully the single ransformation which maps shape (0 onio shape K.
Amswer(bNi} | SRR M ————— N eee— [3]

14
+6018 — 375 2833 www.chempraxis.com.my



EC'HEM PRAHIS
S

Dr Catherine Tan

May/June 2011 (43)
2

I
[ ]

=2

i
{a) (i) Draw the reflection of shape X in the x-axis. Label the image Y. [2]

(i} Draw the rotation of shape ¥, 90° clockwise about {0, 0). Label the image £, [Z]

(ifi) Describe fully the single transformation that maps shape # onto shape X

Answerfaj(ii)

............ st

|
(b) (i) Draw the enlargement of shape X, centre (0, 0), scale factor = [2]

15
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L C
- MNOT TOr
SCALE
N
M
q
A p &
ABCD iz a parallelogram.
L_Ls the midpﬂnt of DC, Mis the midpoint of BC and N is the midpoint of LM,
AB=pand 4D =q.
(i) Find the following in terms of p and q, in their simplest form.
(@) Ac
Amwrfﬂfl!a) '.E- m SEENFFERFREFF RN AN RN RN RN RN AN I'I]
AT
Answer(a(iNb) LM= _nrennreeren 21
(&) AN
ANSWerf@(iNe) AN= sessessssssassnn (2]
(ii) Explain why your answer for AN shows that the point &V lics on the line AC.
Answerfal(ii) [1]

16
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7
8
6
4
~ /ﬂ
Ll ¥
8 -6 4 2 0 2 -+ 6 3
2
-4
D

6 \,

-8

17
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(a) Describe fully the single transformation which maps
(i) trangle 4 onto triangle B,
Answerfali) . I . & (2]
(ii) triangle 4 onto tnangle C,
(iii) triangle 4 onto triangle D.
Answerfa)(ii) NSEARREASRERARRARRARREAS R siinsssesnssssns s ssessrsssnassssnsnsss L)

18
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K

Triangles T and A are drawn on the grid above.
(a) Describe fully the single transformation that maps triangle T onto triangle 4.

Arnswerfal

19
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(b) (i) Draw the image of trangle T after a rotation of 907 anticlockwise about the point (0,0).
Label the image B. 2]
(ii) Draw the image of triangle T after a reflection in the line x+ y=10.
Label the image €. 2]
(iif) Draw the image of tiangle T after an enlargement with centre (4, 5) and scale factor 1.5.

Label the image [0, [2]

October/November 2011 (43)
4

o

W

6 -4 -2 0

o
i
>

-6

(a) Draw the reflection of shape P in the line y = x. (2]

(b) Draw the translation of shape P by the vector (- f) 2]

20
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(e} (i) Describe fully the single transformation that maps shape & onto shape W,

Answerfe)l) .., . — - . - - IS— ]
11 (a)
y
51
4
3
24 ()0
.P : l-l
r T T T T T T ™™ X
3 -2 =] 0 ] 2 3 4 5

The points P and Q have co-ordinates (-3, 1) and (5, 2).

(i) Wnite FQ as a column vector.

Answer(a)i) FE) - [1]
I (S
i) OR=2
(i) ¢ L |
Mark the point R on the grid. (1]
(ili) Write down the position vector of the point P,
Answer(a)(iii) (1]

21
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(b)

NOT TO
SCALE

ﬂ i_.l'

In the diagram, OU = uand 01 =v.

BT, - A
K iz on UV =0 that LK = Et-i’andtimnﬂ{.-'mumilf s — [}
M is the midpoint of KL

Find the following in terms of w and v, giving your answers in their simplest form.

M Lk
Answer(®)() LK = . (4)

(i) OM
Answer(B)(i) OM = . 2)

22
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(a) Describe fully

(i) the single ransformation which maps triangle P onto irangle {7,

ARSWERIGHI) i bssasns s b ssrsss rsssbsaars et seb eas sk b [3]

(ii} the single rransformation which maps triangle @ onto riangle K,
ANSWRINIIHY s esnsisssssiiomsssinansnrsnssanssmsnnsths s B e SR sose [3]

(iii) the single transformation which maps triangle R onto triangle .
Amwerfail) oo oo i A S i [3]

(b) Om the grid, draw the image of
. A=
(i} triangle P after translation by ;I. [2]
LR
(ii) triangle P after reflection in the line x = =1. [2]
May/June 2012 (42)
7 (a) Pisthe point (2, 5) and J'T‘r,_l = [ i]
Write down the co-ordinates of .

Answerfa) (..., HE R 1 i E

24
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(b}
NOT TO
SCALE
o
0 is the erigin and QABC is a parallelogram.
M is the midpaint of A8,
OC = ¢, 04 =3a and CE = S CB.
OED is a straight line with OE:ED=2:1.
Find in terms of a and ¢, in their simplest forms
W 08,
Answer(B)i) OB = oo 1]
(i) the position vecior of M,
Answerfbi(il) . — [2]
(i OF, 2z
Amswer(biii) OF =, o [1]
(iv) CD.
AnswerB)(iv) CD= 2]
(¢} Wrie down two facts about the lines C0 and Q8.
Answer (¢) | R e e o
,,,,, 2 R i (2]

25
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3

11

10

K - 4 ¥ & 1
3 2 -1l 2 3 & 5

O -

5
(a) Draw the translation of triangle P by ( 3)- (2]

(b) Draw the reflection of triangle # in the line x = 6. (2]

(¢) (i) Describe fully the single transformation that maps triangle P onto triangle Q.
Answer(c)(1)

26
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(i) Find 2a+b.

(ify Find bl

(iily ma+nh=¢c

Find the values of #r and ».

Show all your working.

Answerfal(i)

Arnswerfalin)

Ansserfaliin) m =

L (1

[2]

27
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(b)

NOTTO
SCALE

e

In the diagram, OX:XP =3:2and OY: YO =3:12.
r3ﬁ=pandﬂl{_al = 1.

) Wrie -r"-{)I in terms of p and q.

Jnmltﬂb"'.ii E} T IR R R R E R R R R RN FEEFEFFRER [ i]

(i) Wrie XY in terms of p and q.

Answer(ii) XV = [1]
(iiy Complete the following sentences.
The lines X¥ and PO are o
The tnangles OXY and OP(lare ..o ;
The ratio of the area of triangle OXY to the area of tiangle OPQis - [3]

28
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6 (a) Calculate the magnitude of the vector ( ;)

ARSWENG) i B R (2]
(b)
¥y
164
14+
124
104
L R. P.
6 B
4 —
0 T T T T LI T el
4 6 8 10 12 14 16 18
(i) The points P and R are marked on the grid above.
l_’z) ~ ( z] . Draw the vector FE) on the grid above. (1
(i) Draw the image of vector F‘Q after rotation by 90° anticlockwise about R. (2)
29

+6018 — 375 2833 www.chempraxis.com.my



'
ECHEMF’RFIHE
S

Dr Catherine Tan

(¢) DE=2a+b and [ =3b—a.

Fimd ET in terms of @ and b, Write your answer in its simplest form.

Arswer(c) CE = v 2]
(d) OF = (_ZJ and OV -( 5).
5 -1
Write v as a column vector.
Answer(d) /—T = (2)

30
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(e)
NOT TO
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[ s
if=b and AC =c¢
(i) Find C# in terms of b and ¢,
AMHEF{E"{ i'} L_IE - At EEEEEE [ Il]
(ii) X divides CB in the ratio 1: 3.
M is the midpoint of A8,
Find MX in terms of b and e,
Show all vour working and write your answer in its simplest form.
Answer(e)(ii) MY = i [4]

31
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2 )

=
-1
=
5
'S
ol
=

}
Fd
L
&
I
=
-l
-

K

o

=11
(i) Draw the ranslation of triangle X by the veclor [ ]). [2]

. . 1
(ii) Draw the enlargement of triangle ¥ with centre (-6, —4) and scale factor 5" (2]

32
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(b)

T
e

Ll o N T T <L I TR - I

e TP g 2 3 4 5 6 1

s
L
|
o
s
k.
=

—2
L
5 z
5
5
=7
b
-9
Drescribe fully the simgle transformation that maps
(I} tmangle X onto tnangle £,
(ii) tnangle X onto triangle ¥,
Answer(®)(ii) ... o i R S R i i R RS [31

33
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-

W & WU A 3 00 O

/

_s-7~5-54-3\-1\10F | 2.3 4 5 6 7 8

(a) Describe fully the single transformation that maps shape Q onto shape R.

D I e e B e e e e A e i [3]
(b) (i) Draw the image when shape Q is translated by the vector (: ) (2]
(ii) Draw the image when shape Q is reflected in the line x = 2. [2)
(iii) Draw the image when shape Q is stretched, factor 3, x-axis invanant, (2]

34
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I (a)

{i) Describe fully the single transformation which maps shape P onto shape (.

D PERUINITEE MY oo e i S e i A A s it )
(iiy On the grid above, draw the image of shape F after reflection in the line y =-1. [2]
35
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(i) On the grid above, draw the image of shape M after enlargement by scale factor 2,
centre (5, 0). [2]

36
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5 (a)
y
104
Q -
8
74
6 —
5 -
4
3 -
2
By : g
0 T T T T T T T T T T X
I 2 3 4 S 6 7 b 9 10
(i) Draw the reflection of triangle T in the line y = 5. [2]
(ii) Draw the rotation of triangle 7 about the point (4, 2) through 180°. (2]

37
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(b)

NOTTO
SCALE

0 S S

In the pentagon OPQRS, OP is parallel to RQ and OS is parallel to PQ.
PQ=20Sand OP=2RQ.

0 is the origin, OF = p and OS = s,

Find, in terms of p and s, in their simplest form,

(i) the position vector of O,

AREWEPLBME) ;i e inssrialniiiso ssavonisoviaane (2]

(i) SR.

ANSWEP(BNIE) SR = .o osesseosseseessemressessiones (2]
(¢) Explain what your answers in part (b) tell you about the lines OQ and SR.

AIEIVNEIYE) s civiniaisivinvostimivvasidamiieioss s i Mool bo s e S s o i G s w e A v TR eedi ok (1]

38
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]

=]
=
=]
wh
'S
Al
o
=
B
1
B
r
(= 2]
~J
=]

39
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(a) Describe fully the single transformation that maps trangle A onto
(i) triangle B,
AR VPEFTRENCEY st Fiia il s i 7 Sk i3 o T ety S B b R ST e b R v RO . |
(if) tnangle C,
RBWEITEMI) i it ai i et B e AR o e ab i v R i o R s [ )
(b) On the gnd, draw
(i) the rotation of triangle A about (6, 0) through 90° clockwise, [2]
(i) the enlargement of triangle A by scale factor -2 with centre (0, ~1), 2]
October/November 2013 (43)
7 (a) The co-ordinates of P are (-4, -4) and the co-ordinates of Q are (8, 14).
(iil) Wnie ﬁ'@' as a columa vector,
Answerfa)iii) PO = ( ] 1
(iv) Find the magnitude of PQ.
ARPWERANIV) ooiiiariminsnissminssimsisiissirisins |2)

40
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(b}

NOTTO
SCALE

i) b B

In the diagram, 04 = 4a and OF = 3b.
R lies on AR such that (F = i (12a + 6h).

T is the point such that BT = ff_ﬁj

(i) Find the following in terms of a and b, giving each answer in iis simplest form,

(a) AB

Answerfb)(i}a) T [1]
(b) AR

Arswer(BINBY AR = .ooirsimmssssssssmssssmissasionsesens [2]
fe) oT

ANSWer(B)GNE) OT = wovvvvecisvnnnsvccsseammsnssenssssissssesssss [1]

41
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(ii} Complete the following statement
The points O, K and T are in a straight ling Because .........ccemmmmmmmmsmmesmsns
(1]
(ili) Triangle Q4R and tniangle TER are similar,
7 area of triangle TBR
Find the value of arca of trangle OAR *
ARSWEFTBNIN) . enevseccrisnmsiassrmsssmanamaasemmes. |2

42
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7

o]

{a) Omthe grid,

-5
(I} draw the image of shape 4 afier & iranslation by the vector (_4 ), I2]

(i} draw the image of shape A after a rotation through S clockwise about the onigin 2]

43
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1n () FD—("3)
4
(i) P isthe point (-2, 3).

Work out the co-ordinates of Q.

() Work out | PO/, the magnitude of PO .

Answerfa)) (...

Answer v'u/(l"l)

) (1)

- 2

+6018 — 375 2833
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(b)

NOTTO
SCALE

0

OACS is a parallelogram.
(A = a and OB = b,
AN:NB=2:3 and AY = 3 AC.

(i) Write each of the following in terms of a and’or b.
Give your answers in their simplest form,

(a) ON

Answer(b)(iKa) QI = i ot e 2]

®) NV

AR IND) NE = e eersrmrerssseessissoressessssnsens . (2]
(i) Wnte down two conclusions you can make about the line segments NY and BC.

. (2}

45
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4

L]

ro

-8

(a) Draw the reflection of shape Q in the line x = -1, (2]

{b) (I) Draw the enlargement of shape O, centre (0, 0), scale factor 2. [2]

46
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S (@
y
54
4 0“
3
,
1+ 08
0 T T T T X
T e B8y | 6 7 8
(i) Write down the position vector of A,
Answerfai(i) ( ) (1]
(i) Find I,-I_.“3| , the magnitude of 1B. '
ARDWONI Gaigeinaaimamnmsanssnss: 141
(b)
S
NOTTO
0 SCALE
0
0 p P R
() 15 the ongin, Op = p and (T(.) “q.
OF 15 extended to R so that OFP = PR.
00 15 extended to S so that OQ = OS,
() Write down k-(.)in terms of p and q.
Answer(b)(1) R-(:) W i it samsssciaiy 133

47
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(i} P8 and .R[__J‘ inbereecy al M oand R 2.-1-|"£_J.

Use vectors to find the ratie PM : PE, showing all yvour working.

Ansvwer/Bn) FM P = e R o i e 4]

48
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October/November 2014 (41)
3

Ww o

4

-8

(a) Draw the image when tnangle A is reflected in the line x = 0. 1)

{(b) Draw the image when triangle A is rotated through 907 anticlockwise about (-4, 0). [2]

(¢) (i) Describe fully the single transformation that maps triangle A onto triangle B,

AABIRIYCHNY : csii00rrcrismavincivosisrotmrs kAR b SR RO GBI IS MBI ARt RN IS
..................................................................................................................................................... [3)
(i) Complete the following statement.
Arca of tnangle 4 : Arcaof triangle B= ..o ' N 2]
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]
In the diagram, 2 is the origin and 4= ha, rT'i Ob and O = 3¢
The point I lies on A8 such that 4° = 3b - 1a
The point 2 lies on BC such that 80 = 2¢ - 6h
{a) Find, in terms of b and e, the position vector of
(hve your answer in 1ts simiplest form.
B [, g [ ¢ | R N PRl T O s P AR [:i
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(b) Find, in terms of a and ¢, in its simplest form
M AC,
Answer(b)(1) A s sty |1}
@) PO

Answer(b)(11) PO = SEEETICUT (O I OIS O, L, o )

(¢) Explain what your answers in part (b) tell you about PQ and AC

ARSWEIIC) insiiiiiiiiianiiiamuimrissaisiians
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4

(u) Describe fully the single transformation that maps triangle A onto triangle 5

- 13}
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(b) On the grid, draw the image of
(i) tnangle A after a reflection in the line x = -3, (2]
(ii) tnangle A after a rotation about the origin through 270° anticlockwise, 4
(iii) tnangle A after a translation by the vector (:; ) 2]
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7
.“
af
6
7 S
A
)
3
2
1
-1
T =6 =5 -4 3 2 10 | 2 3 ]
-1
z,’
L 5
O
C
g
(a) Descnbe fully the single trunstormation that maps
(i) Hag A onto Hag &
Answerfan)
(3]
(ii) fag A onto flag C
fnswerfanin)
[3)
. 2
(b) Draw the image of flag 4 after a translation by the vector | (2]
(2}

(¢) Draw the image of flag 4 after a reflection in the line x= |
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3

B

{a) Draw the image of
(i} shape 4 afiter a tranzlation by [_ 1 :I |

(i) =hape d after o rodotion through 1807 about the poant (0, 0], 12}

ih} Describe fully the single transformation that maps shape A onto shape 8

ARTeriBl i

ad
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- 5
10 (a) PO (—x.)
(1) Find the \illucn”p{f;
Answertaly) |/_’(t)‘ = 2]

(if) Qs the pomnt (2, <3)

Find the co-ordinates of the point

fnswertadn) |

) [1]
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(b)
{
NOTTO
" M SCALE
0 N b B
In the diagram, M s the midpoint of A8 and L 1s the midpoint of OM
The lines OM and AN intersect at L and ON = | 0B.
OAd=aand OB = b
(i) Find, in terms of a and b, in 1s simplest form,
(a) OM,
u'/!l.'-u/'(hfllNJNﬁl = ... e e ke i 12)
(b) OL
Answer(b)(i)(b) OL [
(©) AL
Answerib)(1Kc) -17 - (2]
(i} Find the ratio AL AN in its simplest form
Arswerfhiii) [3]
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[
T

rad

'
in) Onthe grnd, draw the image of
(1} inangle Taficr a reflection in the line x = -1 12]

{ii} triangle T afier a rotation through 150° about (0, 0) 1Z]

58
+6018 — 375 2833 www.chempraxis.com.my



i

ECHEMF’RFIHFE
:

Dr Catherine Tan
(b} Describe fully the single transformation that maps
(ij tnangle T onto tnangle LV,
Avisweribin)
2]
(i} tmangle I onto inangle |
Avngwerha i)
[3]
October/November 2015 (41)
1
e
b .
b ‘\x MOT T
\ SCALE
if
u
4l
A
|' - e
fi 1
BC =nand AC =h
{(m} Find -',-';' m b of mand b
dnswerfa) AB = oo, - 1]
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iy Afis the l|1z|.‘||1|l||'.l of B
Vidivedes AR in the ratio 1:4

Find XA interms of aand b
whosy ol vour un‘rkulg and wrle vour ansser 18 x|1np’.u1: Form

larswgrifi .Jl'.#j |4
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-
¥

k.
7 4
h
\H— - 'l
4
A4
e
T
14
I T L T T T 7] Li T L] T T L Bt
T =f =53 =4 . I 2 1 4 b 7 & 9
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(m)  Dreseribee Nully the single ransformation that maps
(i) shape A onto shope B,
Fswerfal)
i
(i} shape A onbo shape O
Prsiwerfal il
21
(iii} shape A onle shape [0
Prsiveria i iii)
E]]
{ 2
(c) Onthe gnd, draw the image of shape A after o translation by the vector (_;) 2]

+6018 — 375 2833
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2

)

L3 ]

(n) On the grid, draw the image of

-4
(1) tnangle 7' after a translation by the vector ( )

(i) triangle T after a reflection in the line y =~ 1|
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(b} Describe fully the single transformation that maps tnangle T onto tnangle L

Answerihi

(ed (i Dasenbe fully the single transformation that maps triangle T onto ieanghe B

AmwerfoNi)

(2]
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