37. Vectors in two
dimensions

VECTORS 4024 QUESTIONS

COMPILED BY : MUSTAFA ASIF

describe a translation by using
a vector represented by

X .
AB ora
bl
add and subtract vectors

multiply a vector by a scalar
calculate the magnitude of a vector

represent vectors by directed line
SEQH'IEHES

use the sum and difference of two
vectors 1o express gi"-'Eﬂ vectors in
terms of two coplanar vectors

use position vectors

Vectors will be printed as AB oraand
their magnitudes denoted by modulus
signs, e.9. |AB| or |a|.

In their answers to questions
candidates are expected to indicate a
In some definite way, e.q. by an arrow
AB or by underlining as follows a.




VECTORS 4024 QUESTIONS

COMPILED BY : MUSTAFA ASIF

Vectors
M/J19/12/Q25
4 0 1 2
1 @) P=(.—2 3 {F(.n —l_.:l
Evaluata PO).
13 —1

The determinant of matric M 15 —4.

(i) Find the valus of k.

(i) Find ML

l. ] 2]
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M/J19/21/Q9

I qa)

_— NOT TO
— SCALE

£

In the diagram PO =4p, OR=13q amd PT=p+2q.

(1) Express, as simply as possible, in terms of p and'or g,

(a) PS,

B = e 1]
(b) SR.

SR = e 2

(if) State the name of the special guadnlateral PORS.

Uzing vectors, give a reason for yvour answer.
................................... DBLAUSE .oooeceee st cs st ae e s e ame et e s e
.................................................................................................................................................... [2

(iii) Find, in it simplest form, the ratio |PQ| : |SB|.

eaetm ettt eeeteens D aaemreaeiesetesece s 2]
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w ai=[}) #c=|S e=("])

(i) Find A4D.

(i) Find |BC]

{fi) Given that E 15 the midpomt of BC, find AL
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M/J19/22/Q10
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3 = (Y

i
| | m
i [
(i) Petrawmtes |r|=]gl
Shony that Pera 1= wrong.
[3]
(b)
HOT TO
SCALE
B
2, 4 and B are points with (24 = a and OF =b.
Pis the point o 04 such that OF = 304
O, and & lie on 3 siraight line and (3 is the midpoint of PR,
i) Find P¥ in terms of 2 and b.
PH = o [1]
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(in)

(1)

VECTORS 4024 QUESTIONS
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Find () in terms of a and b,
(rive vour answer in ifs simplest form,

OR =200

Show et 4R 1= parallel w PE.
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SM18/12/Q7

ABCIY 1= a parallelogram.
X 15 the pomt on BC such that BXY : XT=2: 1.

AB =7p and AD =3q.

Find, in terms of p and g,

(a) AC .
Answer AC = oo [11
(h) AY
Awower A = [1]1
() D .
Anzwer _‘J_I; T e et e e e [11
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O/N18/11/Q23
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In the diagram, ABCT) is a parallalogram.
Xz the point on BC such that BY (XAC =3 1 1.
AR = 6p and 4D = 8q.
(a) Express EX in terms of p and'or q.
......................................... [1]

(b} Express AX in terms of p andor q.

Answer e [1]
{c) Tis the point such that CF = 3p +q.
(i) Express AY in terms of p and‘or q.
AnTWar e [1]
(i) Find the ratio A% | AY .
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W18/12/Q25

6 Inthe diagram, ADB and
ACF are straight lmes.

BC intersects DF at E.

AC-CF =2:1.

DB = p. BE = 3q, EC = 2q and AC = 3p +5q.

(a) Express AR in terms of p.

Answer AB = oo [1]
(b) Express CF in terms of p and/or g.

Answer CF = oo [1]
(c) Express EF in terms of p and/or q.

Answer EF = 1]
(d) EF=LDE.

Fmd .
Answer k= e [2]
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O/N18/21/Q7

7  The position vector, OA , of point 4 is I;_f) and AF = f_i:l
(a) Find the position vector, OF ., of point B.
Answer OB
(b) Find |.ﬂif_iT |

Answer

(c) Giventhat A = 3CF, find the coordinates of point C.

Answer (o

https://www.facebook.com/groups/hbdumerkhan/
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(d) Line L is parallel to AF and passes through the point (-2, 5).
(i) Find the equation of line I

Answear . [3]
(ii) Line M is perpendicular to line I and passes through the origin.

Find the eguation of line A

M/J18/11/Q21

https://www.facebook.com/groups/hbdumerkhan/



https://www.facebook.com/groups/hbdumerkhan/

VECTORS 4024 QUESTIONS
COMPILED BY : MUSTAFA ASIF

el o0

(a) Write 3p —q as a column vector.
Answer

(b) R isthe point (11, —2) and O is the point (0, 0).

The vector OR can be written in the form p + nq, where » is an integer.

Find the value of .

M/J18/22/Q8
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¥
A > B
0 ? C
OFC 15 a triangle.
A1z apoint on OF and B 15 a point on CT.
AB 15 parallel to OC.

AC and OB intersect at X

(a) Prove that friangle ABX 1s stmlar fo triangle COX.
Give a reason for each statement you make.
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(b) 04 =3aand OC=6cand CB:BY=1:2.

Find, as simply as possible, in terms of a and/or ¢

(i) 4B,
Answer AB = oo 1]
(i) CT.
Answer CF = oo 2]
(¢) Fumnd, in its simplest form, the ratio
(i) OX:XB.
ANSWer o [2]
(ii) areaof tnangle COX : area of triangle ABX,
ANSWEP o T e 1]
(iif) area of tnangle ATB : area of trapezium OABC.
Answer T 1]
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0/N17/11/Q24

10

|
I the diagram, ABC and 4FE are straight lines.

AB = 6a and BF =2b.

{a) Express AF in terms of a and b.

(b) AE =9%a+kb.

Answer

— 1]
(i) Findk

Anmwar k=
(i) EI}is parallel 1o BC CID is paralle] to BF and BO'= 48,
Find in ferms of a and'or b,

(a) CD,

................................... [1]

k) DE.

Answer

— I

Answar - [1]
https://www.facebook.com/groups/hbdumerkhan/
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0O/N17/12/Q27
11
Yi
p. O T.
D 3
. —3 . 2
In the diagram, OF= PO = .
= 0
(a) Find |0P|+|PQ|.
ARSWEr e [3]
(b} Tis the point where PT = EPQ .
(1) E=xpress OT as a column vector in terms of k.
Answer [1]

- |24
(i) A1z the point such that O, Tand A e o 2 straight line and -:'J‘.‘l:f=[]ﬁ].

Find the value of k.
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0/N17/21/Q10(b)

12 The diagram shows triangle PRS.

R
o
E
3
0 1s the midpoint of PR
— |6 — 8
Pg= [3] and PS = [_2].
(i) Find 5R.
Answer
(if) T is the point on SR such that ST: TR=1:3.
Find PT .
Answer

https://www.facebook.com/groups/hbdumerkhan/
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M/J17/11/Q23
13
R 0
q
5
P 3 0

OFRQ 15 a parallelogram and S 15 a point on PR such that PS: SR=1:3.
OF = pand @ =q.
(a) () Express PQ in terms of p and/or q.

(if) Express E as siply as possible, m terms of p and/or q.
(b) Tis a point on OS extended such that OF =3 05 .

(i) Express PT, as simply as possible, in terms of p and/or q.

(if) What can you conchude about the pomts O, Pand T7
-1
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M/J17/12/Q21

14

OACE Is a parallelogram.
04 =aamd OB =b.
Fand & are points on O such that OF = PO = 0.

{a) Express, as simply as possible, in fernms of a and b,

il OF,

{iiy BP.

(b} Show that miangles 40 and CBP are congment.

https://www.facebook.com/groups/hbdumerkhan/
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O/N16/11/Q19

15

The diagram shows the points O and R and the vectors a and b.
(a) Given that OF = 2a, mark and label the position of P on the grid.
(b) Giventhat O = 2b—a, mark and label the position of (2 on the grid.

(c) E=xpress OR in terms of a and b.

https://www.facebook.com/groups/hbdumerkhan/
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0/N16/21/Q11(a)
16 (a)
P
4
i
: = |—4 = 12
In the diagram. 4R = LAl =[ .
11 -5
{iy Find |4€].
(i) D isthe point such thar AD= [g] .Where £ = 0L
BD is parallel to AC.
- 1]
(a) Show that .Eﬂ-=[j,_. l] .
(k) Find &

AnnEer E= e

(¢} Find the difference betwesn the lengths of AD and AC.

https://www.facebook.com/groups/hbdumerkhan/
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0O/N16/Q10(a)

17 (a)

ACE and OCT) are siraizght lines.
AC:CHE=1:12.
4 = 3a and OF = 6b.

{I) E=xprazs AF in terms of 2 and b.

AnEWar e [1]
{ii) Express AC in terms of a and b.
I L L R | |
{iii) BD=35a—b.
Showing vour working clearly, find OO - D .
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MARKING SCHEME

Question Answer Marks Partial Marks
1(a) ‘ 4 8 2 | B1 for two or three correct elements
\-2 -7
1(b)(1) -2 1
1(b)(i1) (=2 1) 1 1( theirk 1)
—i‘ ‘ oe isw FT _Lj e |
412 3 40 -2 3)
2 4 .
or oe isw
1 3
2 4)
2 i 3 1
@M@ ; (p + 2q) oe simplified expression
2@@0Mm) | 5 por 51 p 2 | M1 for a correct vector route
2 2
or 2.5p
2(a)(11) Trapezium Bl
PQis a multiple of SR Bl
or PQ is parallel to SR since PO=4p and SR
=2.5p oe
2(a)(u) | 8:5 2 | FT their SR of form kp
Bl for4:250e
2(b)(1 20 1
)) | final answer
Y _3 A
2(b)(i1) | 6.32 or 6.324 to 6.325 2 | M1 for 6%+ (=2)
2(b)(111 6 2 F o3
) | ) j final answer Bl forl l
1) | —
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3(a)(1 A 1
XD [ ?] final answer
g

Question Answer Marks Partial Marks
3(a)il) | 47+ @3) M1

12 + (#5) M1

Correct concluding statement eg Al

W25 <426 or

5= 5.1[0] wrong or

|f‘ =5 |g| =5.099 s0 ‘f| 1s not

greater than |g|

Question Answer Marks Part marks
4(a) 2p+3q 1
4(b) 2p +2q 1
4(c) 2p+q ft 1 | Accept 3q —their (b) 1t
5(a) 6qoe 1
5(b) 6p + 6q isw 1 | FT 6p + their (a) isw
5(c)(1) 9p +9q oe 1
5(c)(11) 2:30¢ 1
6(a) 3p 1
6(b) 1(3p+5q)oe 1
6(c) 1(3p+9q)oe 1 | FT 2q oe + their (b) isw
6(d) 1.5 oe 2 | Bl for [DE =]p+3q;or for k(p+3q)
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Question Answer Marks Partial Marks
7(a) (2 1
4]
7(b) 6.71 or 6.708... 2 M1 for 63 +(_3‘}: oe
7(¢c) (0.5) 2 | FT their (a) ((their 2 —2). (their 4 + 1))
B1 for one value in coordinates correct or for
S 20
CB=| ~ | soi
[ ] -1)
7(d)(i 3
Y V= —%x +4 oe final answer B2 for y =—%x +c oe
OR
M1 for gradient = ~ soi
M1 for (-2. 5) substituted into
v =their mx + ¢
7(d)(i1) y=2x oe 1 | FT their gradient from (d)(i)
8(a) ‘ 13) 1
L o)
M1 for ‘ ‘ +n‘ | =1
\4) 13 (-2
or3+(—4nm)=lord4+3n= 2
9(a) ZBAX = /0CX, alternate [angles] 3 | B1 for two correct pairs of angles
Z/ABX = ZCOX. alternate [angles] B1 for correct reason for one pair of angles
ZAXB = ZCXO, [vertically]
opposite
9(b)i) | 4c 1
9(b)(ii) | 9a—6¢ or 3(3a—2¢) 2 | B1 for answer 9a + k¢ or ka — 6¢ (k£ 0)
9(c)(1) 3:2 2 | Bl for 3k : 2k, where £ is an infeger
o)) |9:4 1 | FT their 3° : their 2°
9(c)(iii) | 4:5 1
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10(a) 6a + 2b oe 1
10(b)(1) 3 1
10(b)(ii)(a) | 3b:or FT kb 1
10(b)(ii)(b) | —3a 1

11(a) 7 3 | M for 0P = JE3? v @)?

B1 for ‘P—Q‘ =2

11(b)(1) (3 + 2k 1
oe
. 4
11(b)(11) 4% oe 2 | BI for expressing OM as a multiple (by 4) of O
- 6)
or Bl for Tis (6. 4); or for OT = {;
12(1) (4 2 | B1 for one component correct
| I 6 i 8
\8) orMifor 2| |- _|oe
(3) \—2)
After 0 scored. SC1 for answer |
12(i1) (93 2 | B1 for one component correct
ol 3 — ] —
\0) or M1 for —z(rhez’r' SR) or i(rhei:' SR) s
B |q-p 1
13(a)(1) I dh-Y 1
p-—qor——
4 4
BEO | — 1 Y = = 1=
I=-P M for PT= PS + =S soi
3 3
or PT=PQ+ QT sl
13(b)(w) | O.Pand T are collinear o 1| e Tison OP produced
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14(a)(1 '
@) i:H-ibori(a—b)c}raer
3 3 3
final answer
14(a)(ii 1 2 1 -2b
@) —a——bm‘—(a—zh)ora
3 3 3
final answer
14(b) Any two pairs of vectors from B1 for any one pair of vectors stated

0A4=BC oe
00 =PC oe
Q4= BP oe
Alternative method: B1 for two of these pairs of sides stated
04 =BC or
0Q=PC one of these pairs of sides and this pair of
ZA0Q = £ BCP angles stated

15 (a) the pomnt P marked correctly

(b) the pomt O marked correctly

(c) -a-2b oe C1 for —a; or for - 2b

16 (a) (i) 13 M1 for +/(=5)? +12

) (&Y (o) 6
(i) (a) [BD:]BA+AD:‘ A+ =l Or
-11) (k) (k-11) oy (=) (6 )
AG BD=]4AD-AB=| |-| |=
AG [BD=] ‘ k) ‘ ) ‘ F—11 ‘
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17 (a) (i) 6b — 3a oe 1sw 1
(ii) 2b — aoe 1sw 11t
(iii) 2 : 3 cao NB www 4 M1+ M1 for two of
OC =04+ AC
CD=CB+BD
OD=0B+BD

Al for a; =2a+2b ftor
CD =3a+3bftor
OD =5a+5b
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