a.b
cos & |a|[b|
_ —4+14
~20-/50
_ 10
1010

=_1 =03162)

10

& = 72° (to the nearest degree)

(M1)

(AD)

(AD)

[Al} (C4)

Note: Award (C2) for a radicn answer between 1.2 and 1.25.

T ™
1|| S 1=6-16=-10
2 )-8
17 — (6 —
}i=ﬁ!1*—z~=£__i 8i=ﬁ!ﬁ*—s*=qhuu:1u
ES )
1y 6 |16
2 Mg IFl2 Ml —g )|<*f
A A A
—-10 1
-10=.f5 % 10 cos&=> cos6= =——
1045 45
fx117°
o C Y
(@) |2.1 |. 1,1|=D
.__.'4.'_3'21 \ o g

= 2x+ 1)+ (x-3)5)=0
=23+ Tr—15=0

(b) METHOD 1
277+ Txr—15=(2x =3} x+35)=0

— E orx =5
2

METHOD 2

p= 1T -415)

202)

[

— orx =5

[4]

(Al)

(A1)

(M)

(A1)
[4]

(M1)(M1)

(Al)
(C3)

(Al) (C1)

(A1) (C1)

[4]



(a)
(b)

(c)

(a)

(b)

(a)

(b)

Nate: Daduct [1 mari] (once only) if appropriate vector

notation is omitted.

— {10}
0B-| _ |
.__:'/l
— =13}
ac=| |
L6 )

OB-AC=(10x (=3 +(5%6)=0
Angle = 90°

(i)  evidence of combining vectors
eg AB=0OB-0A

— (=M
aB-| |
—3)
— 3

. AC=|
(ii} .~—2/.|

@) ABsAC=(2)(3)+(3)-2)=0

(ii) scalar product 0 = = perpendicular. # = 90°

sin 8=1

(A1) (C1)

(Al) (C1)

(A1)

(Al) (C2)

(Al) (C1)

(A1) (C1)

(M)
(A1) (C2)

(M1)

Al

Al

Al

(R1)
Al

[4]

[4]

[6]



(a)

(b)

(c)

evidence of appropri ate approach

eg AC-AB[4 —3)

I.__4 _l)l
_ -'1
(5
METHOD 1
B(1)
AD-(;
correct approach
ao_anll -3
eg .-—"sD——“sB,IS _1:}
— (=21
BD=‘ |
2)
METHOD 2
Recognizing CD =BA
correct approach
g 5625} 7})
== (-2
BD=I_‘ 5;"
METHOD 1

evidence of scalar product

== ae(-2).(4
e.g BDeAC, } 5 :}- } 4:':

correct substitution

eg (2)4) +(2)4). 8 +8

BDe AC=0

therefore vectors BD and AC are perpendicular
METHOD 2

attempt to find angle between two vectors

ash
ab

e.g

correct substitution

(~2)4)+(2)(4) ~
8 — 0s6=0
6 = 90°

therefore vectors BD and AC are perpendicular

(M1)

Al

(A1)

Al

AG

(A1)
Al

AG

(M1}

Al

Al

AG

(M1)

Al

Al

AG

N0

NO

N0

]

]

[E



(4) "—3“‘|

(a) Finding correct vectors, E=| ] | ?C=| | AlAl
W2 L
Substituting correctly in the scalar product AB- AC =4(-3) + 3(1) Al
=-9 AG
(b) |E| -5 ‘_Tc| T (A1)(AT)
Evidence of using scalar product formul a M1
eg cosBAC=_"°>_ =_0569(3sf)
5410

BAC =247 (radians), 125° Al



(a)

(b)

(c)

(i)

-
= 26 (=5.10t0 3 sf)

Note: An crswer of 5.1 is subject to AP

AD-0D-0A

_‘d‘\'| ‘_
23) -2

-'.}"\l

4

L 25

(1

(i)

#

EITHER

(M1)

(A1) (N2)

(M1)
(A1) (N2)

(A1}AL)

BAD =90°= AB+ AD= 0 or mention of scalar (dot) product. (MI1)

(d -2
=0

."_ .;-"\l
:>‘ h|.

1) 25 )
—5d+10+25=0
d=1

OR

Gradient of AB=—

Gradient of AD=

d-=2]

(25 ) ( 1)_
| — x| = | =-1
Wd—=2) | 5)

=d=17

— (7
OD=‘

™
| (correct answer onlv)
.23 )

(Al)
(AG)

(A1)

(A1)
(AG)

(Al)

R

R

I



(d)

(€)

AD=BC (M1)
— {57
BC=| a (AD)
KE})
OC =0B+BC (M1)
— (=1 {357
-(2)-3)
_]./l 2:‘21
F9
=[] (A1) (QB)
24 )
Note: Mory other methods, including scale drawing are
acceptable.
|aD) or|B(f|]=«#5f +257 =.J650 (A1)
Area = 4f26 x +f650 =(5.099 x 25.5)
=130 (A1)

5]

[15]



