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EXAM PAPERS PRACTICE

Vector Properties

Mark Schemes
Question 1

(a) Show that the vectors a = 2i — 6j + k and'b = —i + 3] — k are'not parallel.

o) Foc huo vector to be paralel, then Rozb or

(3] loo-bl = lallel or loaxbl= 0
(b) Show that [a - b| < Jal|b| . 3
13 h(—é) = (3
(c) Show thata - a = |a|? ‘ 1!
2  CER -6k= 3 R=-1
ch=__1 kh=__1L
p L

No consistent scale Fackor, <o H\eg ore
not pam\\d.

(a) Show that the vectors a = 2i — 6j + k and b = —i + 3j — k are not parallel.

b) scolar f)(ockud

3] V-W = VW, + Vo Wa + VaWa (w Formula booklet)
(b) Show that |a - b| < [a]|b]|
loc bl = [(21¢-0 + (-6)()+ (V-0 = 21
[3]
(¢) Show thata - a = |a|? veckor mugm\m.oto,
[2]

[v] = JU** vam + vat (w formula booklet)
lallo| = J(2) ¢ (-6)*+ (0* x JEF+ (3« (1)

lallel = Jut Ju = Jusi

LAV e JUSE ) siace 2R = uH\
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(a) Show that the vectors a = 2i — 6j + k and b = —i + 3j — k are not parallel.

(b) Show that |a - b| < [a]|b|

(c) Show thata - a = |a|?

Question 2

Consider the two vectorss = 3i + 4j —kandt = —2i + 2j — 3k.
(i) Find the cross product of s and t.

(ii) Hence, find the angle between s and t. Give your answer in radians.

[3]

[3]

[2]

[5]

¢) scolar Pro&mc\-

VoW = VW, + Va Wa + Va Wa [w formule booklet)
Veckor M&%n\\'wotl
[v]= JUZ e e v vt

-0 = (D) + (-6)-6)+ ()1 = 4\
lol* = (Jars o v () = (Ja )™ = ul

[ formulo booklet)

N Y, |a|l= 4\

cross/ve,do( Qrodmc,\' [ formulo booklet)

X b= [Qyba - Qzb,
oz by - bz
Oiba - b,

i) sxk = [(W)(-3)-(-0(2)
(-10)(-1) - (-3)(3)
(D) ~ (-D(u)

-10
Sxk =\
Iy

i) lsxtl = JG10) + (W=+ (W)* = Jan7
[ formulo booklek)

s xtl =lsllElsin B
Jua = |J R () COEIED  + (2 + 3)H 50 0

8= S\u’\"(m ) = L3206...
e {7

0 =1.23 rodians (3 sf)
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Question 3

1 5
The vectors a and b are defined by a = (—3), b= ( 2 )
1 =2

By finding the scalar product of a and b, find the angle between them. Give your answer in

degrees.
[4]
Question 4
t —6
Letv=( -3 )andw=( 7 )
t+2 i
(a) Given that v and w are perpendicular, find all possible values of t.
[4]
(b) Show that the angle between v and w is acute for all t > 7.
[2]

scolac produck

VoW = VW, + Vo Wa + VaWs [ formula  booklek)
ob o= (V(8)+ -3+ (N-2) = -3

ob =lallblcos 8 (w formula bookleh)

-2 = (J (D O )/ ()« %) cos 0
-2 = (/0 )(/33) cos B

Gzcos"(_ 3 >="l°\.05°l...
Ju/zz

0=04.1° (3 sf)

0) Gven v ond w  perpenchendar, then V.w= 0
scolac P(odmd
VoW = VW, + Vo Wa + Va s [ formula booklet)
V.Ww=-6b-2+trrat =0
E* -4t -2V = 0

(t-7)(t+3)= 0

L k=7 and -3
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t -6
Letv=( -3 )andw=( 7 )
t+2 t

(a) Given that v and w are perpendicular, find all possible values of t.

(b) Show that the angle between v and w is acute forall t > 7.

Question 5

Consider the vectorsa = 3i — j + 4k and b = (2 + t)i — 2j + 2tk.

By finding the vector product, determine the value of t, given that a and b are parallel.

[4]

[2]

[4]

b) For hwo veckors Yo have on ccuke C«\S\e bebween

hem , Heewr  scalar groduck >0 or cosB> 0.

Vw = (E-)E+3) >0 -~ t>7 and £ <-3

cms\e, belween v ond v 15 aeute for all k>

Given o ok b are prmx“e,\, then looxbl=0

Cross / veckor proo\w,\- [ foemule booklel)

O\)ib‘— Qo ba - O3b,
Gz by, = o, 53
Ouba = Og b,

Veckor M&L&l\\\'u\ole,

Ivl = JUE e Vs + vt

axb o= /D) - GV = /8-t
(W24 £) = (21)(3) g -1t
()(-1) = (-)(1+¢) E-y

lox bl=J(8-218)"+(8-1t)* + (t-w)* = 0

(m formula  booklel)

SOOET -T2+ luk = 0
b - Gt + 16 =0

(t-w)?* = 0

b=y
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Question 6

Consider the vectorsa = =2i — j + 3k and b = 3i + 5k.

(a) Find avector of length 7 that is parallel to a.

(b) Find the vector that is normal to both a and b.

Consider the vectorsa = —2i — j + 3k and b = 3i + 5k.

(a) Find a vector of length 7 that is parallel to a.

(b) Find the vector that is normal to both a and b.

o) unk veckor for o 30 vector (nok n formula  booklet)

Cq | G
Gz (| 77 K= ———— | &
Jo +og +aat 0

(-’li— s 3k)
J

3

—

|
JEO* 0+ ()

3] 7u= T

7u=_7_(-'li-J + 3k)
NS

Tu= - i - I j+ 3 k
L L

b) The veckor that ¢ norwel to oo ond b eo\uul\ to

teewr veckor Prochxcl'l 0xb.
[ formula booklet)

. cr0$s/vedo( produck
(VN4 b - O\'Lb - Oz b‘)_
O b = Ol b\
axb=z=/{C)(s)-(0)(3) = [-5
(3N - (5)(-1) 19
3

(-2)(0) = (3)(-1)

-5+ 19+ 3k

For more help, please visit www.exampaperspractice.co.uk


http://www.exampaperspractice.co.uk

=

EXAM PAPERS PRACTICE

Question 7
(a) Given the vectorsr = —i + 2j + k,s = 5i + j — k and t = 2i + 2j + 4k, show that
(i) r(s+t)=r-s+r-t

(i) rx(s+t)=rxs+rxt

(b) Given any two non-zero vectors a and b, show that ax b =—b x a.

[4]

i) r-(s+t)= -8+ -t

-GGG ()

)+ () + O)-0)+ ((-0(2) + (@) + ()W)

(D) + (D)) + (V)= -4 + 6

L=12%

(a) Given the vectorsr = —i + 2j + k,s = 5i + j — k and t = 2i + 2j + 4k, show that
() r-s+t)=r-s+r-t

(i) rx(s+t)=rxs+rxt

(b) Given any two non-zero vectors a and b, show that axb = —-b xa.

[4]

iYrx(s+t) = rxs + rxt

D C)- G- (6)

2 |x(] | |+] 2 =2 x|l |+ 2]x|12

[ -\ Y -\ | Y
(2 Q) (M%) -0)(2)

( ) ( ) (()(s) (-1) ) ((\)(1) (=1)( )
E00 - (2)(5) 00 - (2)(2)

((1)(3)-(1)(3) ) (3) (4)

WY =(=1)(3)) = |4 |+ |6

00 - (D)) =1\ G

[5)-(8)

b Let o= [a ond. b= /b
Qo b;\.
Ca bs
al b! b! al
Clq X bl = = ba_ X | o
& bz bz Cloy
tabs - Rzba bypoz - bzas
CL-5b| - (‘A\bZ = b3a| = b'O‘B
(Lb.]_ - 0 by b\ Co - blﬂ.

Qabs - O2ba bsaq - bz
O\3b| - O b! o b‘ﬂ} N bsa.
O.by - 0aq by bag, - b, &a
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Question 8

2 =3

a) 3c x £ = (rxt)
Considerthevectorsr=( 4 )andt:( 5 )

-1 3
2 - 2 -

(a) Show that 3r X t = 3(rx t) 3 (LL ) X S) = 3| ) XS )
-\ 3 -\ 3

[3]
(b) Find the area of a triangle which has vectors 3r and t as two of its sides. 6 -3 (ang) - (' \ ) ( S )
) xS /= 3[6063)-(3)(v)
3 -3/ \3 (0(5) - (W)(-3)

(M(3) - (-3)(5) 17
(AE3)- (3)(6) = 3 (-3
(©)(5)- (19)(-3) 2%

)G

2 -3 b) A= | [3ext]
Considerthevectorsr=( 4 )andt=( 5 ) 2
-1 3
(a) Show that 3r x t = 3(r x t) A= ' f(s0)*+ (-0)*+ (66)* = 3J782 = 4194...
&L 2©L
[3]
(b) Find the area of a triangle which has vectors 3r and t as two of its sides. A = ’-ﬂ"{ UN*S‘ (3 S'F)
[3]

For more help, please visit www.exampaperspractice.co.uk
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Question 9

On a calm day, a remote-controlled boat is being driven along a vectoru = i + 3j from one
side of a pond to the other.

The boat is retrieved and taken to the same starting point, to make the journey again but
this time a steady wind causes the boat to travel in a direction represented by the vector

w=2i—j.

(a) Calculate the angle, in degrees, between the direction of travel on its initial journey
and the direction on its subsequent journey.

[3]

During the first journey, the boat takes 6.3 seconds to travel the 7.56 m to the other side of
the pond.

(b) Find the velocity vector of the boat.
[4]

(c) Given that during the second journey the boat covers a distance of 5.1 m, find the
distance between the end points for both journeys.

[4]

On a calm day, a remote-controlled boat is being driven along a vector u = i + 3j from one
side of a pond to the other.

The boat is retrieved and taken to the same starting point, to make the journey again but
this time a steady wind causes the boat to travel in a direction represented by the vector

w=2i—j.

(a) Calculate the angle, in degrees, between the direction of travel on its initial journey
and the direction on its subsequent journey.

[3]

During the first journey, the boat takes 6.3 seconds to travel the 7.56 m to the other side of
the pond.

(b) Find the velocity vector of the boat.
[4]

(c) Given that during the second journey the boat covers a distance of 5.1 m, find the
distance between the end points for both journeys.

[4]

o) F\nrjle, between bwo vectors

€05 B = VW, + VaWg + VaWs
vIiw]

() + ()(-1)
(7« )™+ ))

tos O =

6:A9¢%.13... = 9%.1° (3 sf)

b) gpgu} = 7.56 = 1.Lms™
6.3
untt veckor for o 3D vector (nok n formula  booklet)
C(y | Ciy
oz | e - Uz — | >
a: Jo + oL+ ot a:
unt vecker = ‘ ('): == B (5
JO* +(D* 2 3 2o
ey )
VC\OC\\'% veckor = sPr;ul x Unt veckor

Jio
(o

3J10

o

VC\OC\\'% \/F,c\'or: .2

3Jio

b 1
ve\oc\\% vechor = Wi

125
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On a calm day, a remote-controlled boat is being driven along a vector u = i + 3 from one c ) DfD\W o dxl 78 %(’[LM
side of a pond to the other.

The boat is retrieved and taken to the same starting point, to make the journey again but
this time a steady wind causes the boat to travel in a direction represented by the vector
w=2i—j :
(a) Calculate the angle, in degrees, between the direction of travel on its initial journey H
and the direction on its subsequent journey.

st Joueey end. ot

B:=Aa¢.13...= 98.1° (3 sf) 3] Lad journey end. pt.
During the first journey, the boat takes 6.3 seconds to travel the 7.56 m to the other side of CD dupes P ol 3 ( " Fcrmula BDOH&H
the pond.
(b) Find the velocity vector of the boat. Cq' = &1 + bl - l&b cos C ; cos C = (Ll b - Cl
20b
[4]
+_ 2 2
(c) Given that during the second journey the boat covers a distance of 5.1 m, find the d i (7- 56€ ) + ( S. l) -2 (7- SG) ( S. ‘) cos qglg (]
distance between the end points for both journeys.
(4 d= 9.698... = 1.70m (3 sf)
Question 10
ABCD is a parallelogram with vertices A(2,3, 0), B(3,9,4),C(7,4,2) and D(6, =2, -2). o) ﬁ = 3-2 e A_é H |
S q-3 6
(a) Find the vectors AB and AD . -0 [T}
[2]
(b) Find the area of the parallelogram. A_D’ = 6 -7 > A_6 = Yy
-2 -3 -5
[3] 2
-2-0 rl1
(¢) By finding the scalar product of BA and BC, determine if the angle ABC is acute or
obtuse.
[4]

For more help, please visit www.exampaperspractice.co.uk
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ABCD is a parallelogram with vertices A(2, 3,0), B(3,9,4),C(7,4,2) and D(6, -2, -2).

() Find the vectors AB and AD . 2. ( 6| ) i - (—L‘.\; )
i -1 2
(b) Find the area of the parallelogram.
[3]
(c) By finding the scalar product of BA and BC, determine if the angle ABC is acute or
obtuse.
[4]
ABCD is a parallelogram with vertices A(2, 3,0), B(3,9,4),C(7,4,2) and D(6, -2, -2).
(a) Find the vectors ABandAD.
[2]
(b) Find the area of the parallelogram.
[3]
(c) By finding the scalar product of BA and BG, determine if the angle ABC is acute or
obtuse.
[4

b) Paml\e\ogmm oreo.

[ formula booklel)

= lvx wl, where v ond W are adjaceat sides

(6)(-1) ~ (-5)(u)
() - 00
(D) -

|A& x AD | =

|A€ x AD |=| [ 8
(8
-9

(W)(6)

= (&) + (18)*+ (24)* = 35.05...

A = 35.0 unibe® (3 sf)

C)BA: -3
3-9

0-u
8C=(7-3
“-q

2-u

Sca\ar P(oclm}

V-W = VW, + Ve Wa + VaWsa

(n Formula  booklet)

BR-BC = (-0(%) +(-6)(-5) + (-1)(-2) = 34

=

8

. cos@ >0

8

A-BC = 24, whieh posd'lve

v ocuke
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