VECTORS IN TWO DIMENSIONS - CHAPTER REVIEW

1 Four vectors, a, b, ¢ and d, are shown in the diagram. Which one of the
following statements is true?

A a+c=b+d

+h=
C a+b+c+d=0 D b+c=

|§, |.._

£
-l

|§- lﬁ

2 In the parallelogram ABCD shown, the point of intersection of the diagonals is O.
The vector OD is equal to:

A La-p) B Llia+h) 08 -1 BD

2 - - 2 - 2

1, . 1 — A
C sb-a E 5(b-a) O—D):- _Zl:(EK+AD)

—>
So OB = 1[—a+b)- L(b )
20 A
3 If vector a is represented by the ordered pair (-2, 3), then the vector =3a is represented by the ordered pair:

A (-6,9) B (-6,-9) [C) (6.-9) D (69

4 The vector that runs from the point (-3, 1) to the point (3, =2) can be represented by the column vector:
A : B ¢ C -6 D 0
3 D -3 3 -3
6

+

3

-+
5 Which one of the following vectors is parallel to the vector f = —6i + 47
Bq=24!-lﬁj B b=3i+2j C c=-24i-16j D d=-3i-2j

w M =bh)x ) ad —16=C4)x

6 Which one of the following vectors is parallel to the vector a = =3i +7 J and has a magnitude of 2582

A -24i+28] B 3 2] C 3i-7j D—6:+l4}
Fl= [ fseo \/Z'fxm 4[85 o ot [A]
lb),J— ( \/‘” \/b- LB a0 ot (8)

lCI,V2>2+?l Jirky =58 ~of -2
Tl B 16 - [3671% sl222 2 k21 = 2138 40
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VECTORS IN TWO DIMENSIONS - CHAPTER REVIEW
7 Given position vectors OR = =3i+4jand O =4 i+3j, whatis the value of IEI ?
A 2 E\ 5V2 C 25 D 7V2
AR _AO+0B — —(-FHe)H hT+37 - 7T T

BBl =72 +1> - f4+1 =50 = 2x5* - 5[Z

8 fg=-4i+2jandb=i- 4j,then 2a-bis:
A -5i-2j B —6i+10j |c) -9i+s; D -10i-4j

1R_Fo2(-4TH2D-(C-4)) )
LE—F:— ——8?:4—[4;— C.+ ll—dﬁz -9C + 801

9 What is the magnitude of the vector a=4i -2 j?
B 2.3 @ 25 20

lal-\/muz J6+b =20 =[25x5 -ZF

10 Which of the following vectors is parallel to the vector 2i + 3 j and has a magnitude of 24137
A —4i+6j B 4i-6j C 6i+9j D} —i-6j

Rt S . T
= 6 =(-2)x
IC|=/26+8 = /I17F = %_m— -

5= 203 Ao ot |C)

19 Label the following vectors that have been drawn on the
Cartesian plane:

® a the position vector of (-3, 2)
—4
o OB where B is ( 3]

® ¢ the position vector of

. 65wherc Dis (1, -4)
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VECTORS IN TWO DIMENSIONS - CHAPTER REVIEW

26 Find the exact values of the unknown pronumerals in the following vector equations.
(@) (2a-3b)i-2bj=5i-12j (b) (2f +5)i+(8=7¢g)j=f(3i=2j)+2g(i+4j)
(©) (a*=9a)i+(2b’+1)j=10i -5 (list multiple solutions)

. b6 b=6 N
PR
U 2_£+5: 3£ +23 5._.£+ 2.2 @}lO:Z} ++4L%
gg_.':r'- = —-ZE "'80‘1 A 8:“2'€+'53 8= g g
5=Ea2; =% - ¥
<Wg!g-l‘r ®[K=5’ZX%@ =k
= b--V3

2_9a-10=0
¢) fa*=9a=1I0 " . @sg
= 2_9,-10=0
)ZZJ;H:—J) /3:‘5 0= fa-10

ad @, =10
=10 and b=-V2

roote ave 0=~

10 o,=-1 e Oa

27 Consider the vector a = =9i = 3;. _
(@) Finda. (b) Find the vector b in the direction of @ with a magnitude of 5.

o) &l=/9>+2* =/81+1 =% :3@
i D g

b % ;x [,\{,ll__o_(:wq)}___ _\/ZE(_%‘C + 3“)
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VECTORS IN TWO DIMENSIONS - CHAPTER REVIEW

28 Find the scalar product a e b. given the following pairs of vectors.
(@) a=—di+jandb=2i+7 (b) a=3i-7jandb=6i-j

Y LB = (LTHY)THFP) =Chx 2+ 1xF = 347 = )
b) (5&?&’).[&-(;{): 3% 6+ (-F())
8+F =25

=l =)

05:
b=

29 Calculate the scalar product and hence show that the vectors @ = =3i + 5 and b =10i +6 j are perpendicular.
.5 (2)x(I0) +5%x6 = =30 +30 =0

.50 hae O ond $ are perjencicolar

30 For each of the following pairs of vectors, find the scalar projection of a onto b.
(@) a=3i-4jandb=6i+3j b) a=-5i+2jandb=i-7]




VECTORS IN TWO DIMENSIONS - CHAPTER REVIEW - AT ¥4

31 Fora=2i=5jand b=4i+ j, find: =, b
(@) the vector projection of a onto b (b) the vector projection of a perpendicular to b
— o _— i

I5)= (i 17 =17 \ g[:{"_z_:r_/l;tvﬂ)JJra’I:zt’—SJ’
So Re acallar W“im bW 2 ~
W . _fz-n ‘C+[—b*—3—-}j

T _AT+T 17 I
5l \!ﬁ# _ > _IL T __8_8_I
So o wdor popuiand T f T =Am T T g
oo T 1 : 2] 4Ct = - 4.}
ANGa L =%— C - 4§
=ZfkTHg)
7
32 The points A, Band C have coordinates (2, -5), (5,9) and (-9, 12) respectively.

(a) Find the vectors AB, BC and ACin column vector form. (b) Find |X§l |m andlxq.

(¢) Show that AABC is an isosceles triangle.
(d) Find the coordinates of a point D such that ABCD forms a rhombus.
(e) Find the coordinates of the point of intersection of the diagonals of the rhombus ABCD.

a —“:m‘l'ﬁ:-bxi'o—g:~(Zt—5"‘)+(5-,:+qa)____5t+MJ» i
/Ep%:%: 63 +0C - _0&+0C = - (5g+q(}‘)+[-‘lt,+lza:2___ _ME +5i
Al - A8 +OC = ~0A+0C = _ (2T —55*)+ (-9TH2])= - IIT+R

VG 1. [705 = (7 1BLI=fzos  AC= i l4I0
9 A& |=|BC =205 AMBC & taoeals. B
f :C

d) A_Bzg_(i /JOED:-KA*’KB:O‘K*EZ .
@:[ZC‘SJ}J{—M'C +53’]=~|2t—-2J D(-12,2)
= A A Dr_cel+LAC <[20-57) +L[-NTHRFE
% oM OAJrAFl:[ZL-S(J:HJZ_AC:[ZL_S(J]J%L 4]
or1 Z—HF +[—b *%}I:—S.SL +3.5)
mo M(-3.5,3.5)
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VECTORS IN TWO DIMENSIONS - CHAPTER REVIEW

33 (a) lfa=—dei+ ZeZ" e>0and Iq lz = 40, find the exact value of e.  (b) Hence, find a.
(c) Find the vector b that is parallel to @ with |b| = 10.
(d) fc=4fi-3f,f>0 amdlc]2 =250, find the exact value of f. (e) Hence find ¢.
() Find the vector d in the direction of ¢ where Id I = 20. (9) Findb-d.

aj' = (b + (20 = [ 16> +lke* = |20e* 2 20e* =40 =1 e=f2
1-20[-20+]] ial—F—Zﬂa

9} ZF[Z‘Cer] [ZL+A E[_Zt+“

9 - lb‘lxa—!()xi:[zwa] Z[_[de]

) [T )+ )ZZZSf 150 a0 [*=D0 -0

e) _ o [4T-3]) 2|= 250 = 5(10

N A [+|+5%]‘E+z\lf§ [1 +_§_
B X = —Zg‘r— C —l', \(’
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34 Consider two vectors a=2i -5; jandb=-3i - j.
(@) Find the scalar projection of a in the direction of b.

(c) Find the vector projection of a perpendicular to the direction of b.

(b) Find the vector projection of a onto b.

(d) Hence, express the vector a = 2i =5 in terms of projections parallel to and perpendicular to b= -3i - = f.

o) TH=(20-5]). (- su_;)_~6+5--|

15"!:.[517? W

oL | — . » A [20-5
) X_dq,+oL o OL=¢ aj =1
07 =T - Bl 7= 2 [T-3]]
0 o?¢ o
d K:_l_[saﬂntl{t[t—ﬁ]
10 O
\//‘"\_)
—
1L k¥

It T

35 AABC is right-angled with M being the midpoint of the hypotenuse AC, as shown.

Lctm=aand77 b.

(@) Find A8 and BC in terms ofaandb.
(b) Prove that M is equidistant from the three vertices of AABC.

8 AE_AR+Tb =& —BH =A-5
X - BHAC - B+ AT = B+

mo B Al Pro mgﬁa.mﬁ‘m—-]/(‘
mo Ha vedor mamoﬁamfotm _;l 3L-,]

fiol Vio

b Jre| <Al ®]

—

N6 1=

AP L + .5 8l
MB>= |a]” e

MNV)%W%A(/

B B 8 - [+FB). (T +CB) < R-NCHTR, B+ 8. ACHE B

@ =

MRM&

- ) — O
(-5-2°) F(@-B) X+ .
+]ol* _F. are pﬁmﬂw
}H%!" JHLI A”) e - 1 u{m‘dinh‘

owd C
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VECTORS IN TWO DIMENSIONS - CHAPTER REVIEW

36 OABC is a parallelogram where OA = a and of= ¢. Mand N are the midpoints of AB and BC respectively.
(@) Draw a diagram of parallelogram OABC, showing the given vectors and midpoints.

(b) Find the vectors OM and OX in terms of @ and ¢ and show them on your diagram.

(c) Hence find the vector M:\I in terms of @ and ¢.
(d) Find vector :1-(? in terms of @ and ¢ and show this on your diagram.

(e) Pisa point on msuch that 6?:%(‘)37 Find the vector @in terms of @ and .

() Qisapointon 6\* such that w =§m Find the vector O—Q.in terms of @ and ¢.
(@) Show that vector MN is parallel to and half the magnitude of il
(h) Find vectors II’ mand 6(,. and hence prove that the diagonal AC is trisected at Pand Q.

m:@a"'m.:a-l—é_a: _(—i 4 . '
¢) MN = 0 +ON - _/I+ZLE)+(C+ZM) o=

N _ 1T LT =1'e-a)

HM'EC 2 z( -

—> —> —_ _—__5 t” _ B )
d/Ac:Ao+0c= o:+ o Z:‘—[w%)
e/ O_‘::_Z-_m :_ZZ[Q+JZ-C :'_5 ___%_ 3

2

450 = ~0F+ 06 = —1
P__: T . A |[zi+al)+c=—'5[</‘o*



