(a)

(b)

Iri|= J(167 «12%) =20

(11} Velocity vector = [ ,:|
-5

= speed = (12 + (-5)%)

—
(R

—
I

G-

= Sx+ 12y =80 + 144
Sx + 12y =224

OR
x—16 y-12
12 -5

5x—80 =144 — 12y
= Sy + 12y =224

OR
. 12—y
x=16+12t, y=12 -5t =>p= =
]
17—
—=16+12/ 277

| 5 /.I
= x=80+144 12y
= S+ 12y =224

(M1)

(Al)

(M1)
(Al)

(M1)

(Al)
(AI}AG)

(M1)

(Al)
(AIXAG)

(M1)

(Al)

(ALNAG)



(c)

(d)

(e)

S
_[127[25 .
o2

=30-30
— W= 0 [:A.l}
= §=190° (A1)
x| |12 2312
El) [ }-[ F}=[ F}-[ F} (-_\lll}
v||-5] |-5]|-5
= 12x — Sy=23 % 12 + 25 = 301 (AD)
OR
x—23 y+3
25 6
= 6x— 138 =2.5y + 12.5 (M1)
= 12x-276 =5y + 25
= 12x — 5y =301 (A1)
o Sx+12y=224]  25x +60y=1120
(i) =24 y=11201 oM1)
12x-5y=301]  144x—60y=3612
169x = 4732
x=28,y=(12%28 —301)=5=7
(28, 7) (A1YALD
Note: Accept any correct method for solving simultaneous
eqraiions.
16+ 12f=23+25f =951=7 (1)
12-5t=-5+6t =17=11t (M1)
7 17
LIS (AD)
95 11
—=» planes cannot be at the same place at the same time (K1)
OR
28 28 16 12
n= = = +1 (M1)
2t=12
@{1-’ 2 o= (A1)
—5t=-5

?1¢Fﬂ (ADR1)



(a)

(b)

(a)

(b}

(a)
(b)

(c)

— (10}
OB=| -
.__:'/l
— (=3}
.40—|
L6 )

OB AC=(10= (=3 +(5%6)=0
Angle = 90°

2 — ~
Vector W= % (51 +127)

= 107 £ 247
CD=0D-0C
0i=1¢cD

2

(A1) (CD)

(A1) (C1)

(M1)
(A1) (C2)

(AL} (C1)
(A1)

(A1)

(AL} (C3)
[4]

[Al} (C1})

(A1) (C1)

(A1)

(A1) (C2)

Note: Daduct (1 mark] (once anly) if appropriate vactor

notation is omitted.

[4]

[4]



4 Ay ’_1\'

Required vector will be parallel to | 3 ‘—| | (M1)
7 &)
=[] (aD)
-5
.-'_ "\I ¥ '\I
Hence required equation is r = | ! ‘_ri 4 | (ALYWALY (CH
4) \-5)
"3 A "4 A
Note: dccept alternative answers, eg | |_ 5| _ |
W ]./l - :lf,l
[4]
n+v=4i+ 3 (A1)
Then a(4i + 3f) = i+ (b-2)
4= 8§
Ja= b2 (A1)
Whence a= 2 (A1)} (C2)
b= 3 (A1) (CD)
[4]
Y e A
2177 (M) (M1)
3\ y+1)
Notes: Award (M) for using scalar produuct.
I _ "\I
Aweard (M) for | * |
v+l
Ax—4)+3+1)=0 (A1)
2x—8+3y+3=0
2x+3p=5 (A1)
OR
' .}'\'
Gradient of a ine parallel to the vector | ; | is ; (M1}
% .)l £
. . . . g . 2
Gradient of a line perpendicular to this line 15—? (M1}
. 2
So the equationis y+ 1= —% (x—4) (A1)
= Iy+3i=-12x+§
= 2x+3y=35 (A1)

[4]



Fay &)
! I ® |=6-16=-10 (A1)
\2/\-8)

1 T (6

?i=.|'1-_2-=£__i g |07 <87 =0 = 10 (A1)
2 )

(6 [ 6)

, || g |=|?|| 8||:056‘

AN Te s TR
—-10=.f5 x 10 cos6=> cos6= -0 __ 1 = 6= arccos__l (M1)

1045 45 5

6 117° (A1)

[4]

9.

[ 2x ) [x+1
(a) | . ‘ =0 (M1)(ML1)
.‘.'I.'—?J’,l h 5 g
= 2x(x + 1)+ (x—=3¥5) =0 (Al
=27+ Tr—15=0 (C3)
(b) METHOD1
20+ Tx—15=(2x=3)x+3)=0
> x= E orx =-—5 (A1} (C1)
METHOD 2
. — 7.7 —4(2)(-15)
' 2(2)
= x= % orx =5 (A1} (C1)

[4]



10.

Angle between lines = angle be‘m een direction vectors.

. (4 (1)
Darection vectors are | 3J and | _ lJ

NIER

L3 —1)

4y (1)
' cos &
3

J'l)7

A1)+ 3(1) = P+ 3 ][ R+ (=17 )cos 6

cos 6= L =0.1414

5-42

& =81.9° (3 sf), (1.43 radians)

Note: [f candidates find the angle between the vectors

{47 Fan
-1

(4 (2
Angle required is between | ~ J and |4J

ijl] _1J ;_41} 4]&}56‘
)+ (-1 4= [Jql +(-1) )[}fz: 4% cos 6
ﬁ =cos #=10.2169

&= 7757 (3sf), (1.35 radians)

| . . .
J' am| 4 j , award marizs as below:

(M1)
(Al)

(M1)

(Al)

(Al)

(Al) (Ce)

(MO)(A0)

(M1)

(AD)

(Al)

(Al) (CH

(Al)
(A1)

(M1)

(ALWALNAL (C6)

6]

[6]



12.

(a)

(b)

(c)

(d)

(e)

“E=[‘?l] o“&[i] (al)(a1)
AD=BC=0C-0B (M1)
_(8) (-1} (9
_[9 B ?]= 2] @y
5508 30~(; |- (o} (3} ()0
OD=0A+AD= =+ = or =+ =
2)712 )71 4 9) 1-5/"14

d=11 [accept[ f]] (Al)
— (11 -1 12
= CH
NN CA I AN SV AT E AN
o (-GS )L) @
(i1} AtB, 1= 0by observation (ALY

OR

GHG)(E)

= +1I

7 7 -3

=t=0 (A1)
[?]=[_1]+;[12]:>?+1:12r:3
5 7 -3
=¢=2 (A1)

3

Note: The eguation [x]=[;l]+f[ 4] leads tot =2
y —
when t = %,y:?+ %){—3) (M1)
=7-2=5 (A1)

ie P on line (AG)



()

13.

=1+8=7
ie P on line
. rATNE:Y 13
CP=|5|_|9|=|—4|
SRR /
|f_1\|. 'f12\|=—12—12=0
-4} \-3)

Scalar product of non-zero vectors = 0 = are perpendicular
OR

Geometric approach

CE-m=4
BD:my = -1
4
|f_1\'|
mmp=4x — | =-1
L 4 J

Product of gradients is —1 = lines (vectors) are perpendicular

e

— |_4 |_f|.»ﬁ\,‘
4 2)

D.orr= |-?“-|_r" 3\|
3 1)

Naote: Aweard C4 for B, D and one incorrect,

(A1)
(M1)
(A1)
(AG)
(A1)
(MI)}AL)
(RIXAG)

(A1)

(A1)

(A1)

(RIXAG)

(C3)

(C3)

C3 for ane carrect emd nothing else, CI for one correct and one

incorrect, C0 for arpthing else

[16]

(6]



14.

METHOD 1
At point of intersection:
S+3=2+4 (M1)
1-2h=2+1 (M1)
Aftempting to solve the linear system (M1)
A=-l(ort=1) (A1)
—  (2)

3)
METHOD 2
(changing to Cartesian coordinates)
2x+3y=13.x —4p=—10 (MI}AI)A1)
Attempt to solve the system (M1}
— (2]
OP=| 3J (AL}AL) (C6)

Note: Award (C5) for the point P(2, 3).

15.
(2) JI6+9 =.25 =5 (M1)AL) (C2)
(-2 (4] (6] :
(b) | 1|_2| |=|'.-‘| (soBis(6.7)) (M1)(A1) (C2)
A ", WIS
A -'4\.
(©) r=| - |_f| | (not unique) (A2) (C2)
1) 13
Note:  Aweard (41)if " r= " is omitted ie not
arn equaion.
[€]
16.
= _(5) n
(2} PQ =‘ | AlAl N2
.‘_3_)1
(b) Usingr=a-=+ib
Py "‘\I P o "‘\I
|'T |=‘1|—r| : | AZA1Al N4
Ww)o\e) \=3)

6]



17.

(a} Finding correct vectors, E=| | AC =|

(b)

(4) (-3)
3 1 /,|
Substituting correctly in the scalar product AB. AC = 4(=3) + 3(1)
=9

FE-s  [Ad-i0

Evidence of using scalar product formula
-9

5410

BAC =2.47 (radians), 125°

e.g cosBAC = =-0.569 (3sf)

AlAl

Al
AG

(AL)AL)
M1

Al

NO



