Question
Number Scheme Marks
6(a) Attempts  +((5i+2j+k)— (i+2j—-3k)) = +(4i +4k) Ml
eg r=i+2j-3k+A(4i+4Kk) or r=>5i+2j+k+A(4i+4k) oe Al
/A (2
(b) AC =2i+(a=2)j+8k Bl
|[4B|= N4 +4> or [AC|= 2" +(a—-2)’ +8’ Mi
|AB‘=~/§ and [4C|= 68 + (- 2)’ R
cos45° = 8+32
B2 f68+(a-2) dMl1
cos45° = 40 — =o' —4a-28=0 ddM1
B2 x4[68+(a —2)?
a=2+42 Al
(6)
(8 marks)
Question
Number Scheme Marks
8(a)(®) +((3i+4j—6k)—(2i—j+5k)) Ml
=i+5j-11k Al
() 1 g r=2i—j+Sk+A(i+5j-11k) or r=3i+4j—6k+A(i+5j-11k) oe Alft
3)
(a)
(b) CA=(2-p)i-5j+6k CB=(3-p)i-5k M1
(2-p)3-p)-30=0 dM1
=6-5p+p°-30=0=p*-5p-24=0=>p=.. ddM1
p=-3, p=8 Al
4
(©) CAl=(2-8y +(=5 +6" or [CB|=4[3-8)+(-5) M1
@|:J¢ﬁ or |C—B‘=J5_0 Al
Area of triangle =%><@ x‘(TB‘ = %x JS_Ox ﬁ: awrt 34.8 units?
ore.g. dMIA]l
Lx‘a|x|ﬁ|sin BAC:liS_Ox 147 sin| cos™ @ =awrt 34.8 units?
2 2 J147
4
(11 marks)




Question Scheme Marks
6(a) 5-1 4
AB=|3—-4 |=| 7 |=4i+7j-5k M1
-2-3 -5
eg r=i-4j+3k+A4i+7j-5K) or r=5i+3j—2k+A(4i+7j—5K) MIA1
(3)
(b) 3-1 2
AC=| p——4 |=| p+4|=2i+(p+4)j-4k M1
“1-3) | -4
2 \( 4
p+4iq 7 |=8+Tp+28+20=0=p=-8 MI1ALl
-4 J| -5
(3)
(©
| AB|= 4 + 7% +(=5)" =90 or | AC|=/2 +(—4)* +(—4)* =6 M1
Area %X" 90"x"6" =910 dM1A1
(3)
(9 marks)
%l:ﬁ;%z? Scheme Marks
6(2) (2,3,—7) Bl
(1)
®) 1) ( 4
Attempts | 2 (| —1 :1x4+2x—1+2x8=(18) Ml
2 8
F o <9 2 L
Attempts a.b:|a||b|c0s9: 18=4/1"+2 +2 x }4 +(—l) +8 cosd dM1
2
== Al
cosd 3

3




(c)

Uses A =6 to find length PO E.g.
PO=6i+12j+12k = PQ = 62+122+122:(18)

M1
Or PO =6x41'+2" +2° =(18)
D). . 1 .2 Al
AreaQPR:Eabsm(JzixlS x [1— = =545 M1 Al
(3)
(d) Attempts a correct method of finding at least one value for ¢ e.g.
(4;1)' - +(8u) = 6 +12° +12°
" " M]
D U= - 18 = = (i)Z
47+ (-1) +8
2 4
Attempts one correct position r=| 3[+2| -1 dM1
-7 8
Possible coordinates (10, 14 9) and (—6,5,—23) Al
3)
(10 marks)
Question
Number Scheme Marks
(4 { 4
7(a) |Finds | 4| =+v4"+4%+2" =6 and attempts e 4 M1
\ 2 2
7
3
04 = % oe Al
/4
3
(2
1+44
() Co-ordinates or position vector of point X= | —10+4A4 M1
-9+24
4
OX.| 4 :0=>4(1+4A)+4(—10+4/1)+2(—9+2}£):O dM1
2
36A=54=>41=15 ddM1 Al
X =(7,-4,-6) Al
)
(© | Finds OX =7" +(~4)’ +(=6)’ =101 and 04 = 1 Ml
AreaOXA=%x]><\/101=% dM1 Al
3)

(10 marks)




Question Scheme Marks
.2
6(a) ’0A‘ =(1+8&)2+(2—A)2+(5+4A)2 M1
04| =510 (1+82) +(2-2) +(5+42) =250 M1
= 6447 +161+1+ 2> —4A+4+164% +404+25=250 oot
= 8142 +524-220=0*
3)
(b)
81/12+52/1—220=0:>(81/1—110)(A+2)=0:>/1=... ﬂz,l—lg
81
1+ 8x"theirA" M1
= O0A=| 2-"theird"
5+ 4x"theird"
g L10) (961
N (8) (- o 2 B
i u— £y
Eg > 0A=|2|-2|-1|=| 4|* ;or0A=| 2-—|= % AT%;
y 4 4 81 81 Al
5+4x£ 84—5
81
3)
(c) 15 8
4| -1
3| 4 A
cosf@ =+ =
J15° +42 43282 + 2 + 47
_4 136 (=409557..) oreg O=awrt0.299(rad)/17.1°
4510 Al
1
Area OAB = —5410x4./10sinf =...
5 Jio M1
=awrt 29.4 Al
4)

(10 marks)




%ﬁ%ﬁ? Scheme Marks
8 -1 2 2 4 —1424A=2+4u (1)
SHA| -l |=|=2|+u|-3|=> 5-A=-2-3u (2)
4 5 -5 b 4454 =5+ ub (3)
Uses equations (1) and (2) to find either 4 or u M
eg (N+22) > pu=..o0r 3(1)+4Q2) > A=..
Uses equations (1) and (2) to find both 4 and u dM1
11 19
H=mp ™ 2
4+5/1=—5+,ub=>4+5><—%=—5—%b
or ddM1
4+51=—5+7ﬂ$4+5x—%=—5—12—1><7
= 11b=77 = b =17 or obtains —%=—% Al
States that when b = 7, lines intersect or when b = 7, lines do not intersect ALC
Lines are not parallel so when b # 7 lines are skew. * 50
(6)
Question Scheme Marks
— .2 2
6(a) ’(JA‘ =(1+84) +(2-4) +(5+42) M1
0| =5{10= (1+82) +(2-4) +(5+42) =250 M1
=642° +164+1+ 27 —44+4+164° +404+25=250 @
= 814%+521-220=0%*
3
(b)
81,12+52/1—220=0:>(81x1-110)(1+2)=0:>z:...(—z,%ﬂ
1+8x"theird" M1
= 0A= 2 —"theird"
5+4x"theird"
g 10) (961
1 8) (-15 18110 812
S— S He
B —oi=|2| @ |-| 4|+ @oi-| -9 2 &8
5 4 3 81 81 Al
SdpeH0] 849
81 81
3)




(c)

-15 8
4||-1
3| 4 i
cos@ == = ==...
15 +42 43282 + 12 + 47
_4 136 (=409557..) oreg 6=awrt0.299(rad)/17.1°
45,10 Al
AreaOAB=%SJﬁx4\/msin9:... M1
=awrt 29.4 Al
4)
(10 marks)
Question
Number Scheme Marks
2-4) (-4+5u
9 8+21 |=| —1+4u
10+34 2+8u
Attempts to solve any two of the three equations
. 2-A=—-4+5n 3 3
Either (1) and (2 SA=—c, ==
(1) and @) 8+27L=—1+4},L} M)
2-A=-4+5
(1) and (3) ”}:x:%, -2
8+2A = —1+4u 11
2) and (3 DSA=-10,u=—-—
(2) and (3) 10+31=2+8p} H="7%
Substitutes their values of A and g into both sides of the "third" equation dM1
Eg. x=-% into 10+34 :% and =%into 2+8u=14
Concludes that lines don't intersect with correct calculations and minimal Al
reason
-1 5
Additionally states that | 2 | is not parallel to | 4 | with a minimal reason Al*
3 8
So lines are skew CSO *
)
(5 marks)




‘Q'u'egtlon Scheme Marks
6(a) (3i+ pi+7K)+ (21 -5+ 4k ) = (8~ 2j+ 5k ) + p(4i+ j+ 2k)
3+24=8+4u (1) NEL
=D p-5A=2+u (2)
7+44=5+2u (3)
eg. (B-2xM:1=-11-6u= n=-2 (ori=—%} M1
3 15
=2,A=-2 = p=-2-2-"=_. M1
< Bk 2
23
Sl Al
4)
(b) Intersect at (8i—2j+ 5k )+-2(4i+j+2k)=.. M1
=—4j+k Al
(2)
(©) (26-55+4K).(4i+j+2k)=2x4-5x1+4x2=.. M1
cosf = L — = =-L=0.3578... M1
J2+5 + 4 Jom + 2 105
6 =cos™ & =69.0° Al
3fios
3)
(d) —
A=2:>0A=(7i—§j+l$k} B1ft
— .58 P . 43,
AB:i[(81—2J+5k)+,u(41+]+2k)—(7l—?J+15kJ]
M1
=+ (1+4u)i+ 3—9+,u j+(—10+2,u)k
2
(1+4u)i+ §+,u §+(-10+2u)k | (4i+j+2k)=0= u=.. = B M1
3 6
ai=(8i—2j+5k)+"—%"(4i+j+2k)=... dM1
_22, 13, 14, r(E,_E,EJ Al

()




Question

Number Scheme Marks
“ (2.3.-7) BI
(1)
®) 1) (4
Attempts | 2 |¢| —1 :l><4+2x~»1+2><8:(18) M1
2 8
Attempts ab =|a||b|cos9; 18=4/1 +2 +2 x /4' +(—l)h +8 cosd dM1
2
cosd =3 Al
3
(c) Uses A=6 to find length PQ  E.g.
PO =6i+12j+12k = PQ = 62+122+122:(18) -
Or PQ=6x41 +2 +2° =(18)
1 1 .2 Al
Area OPR = 5absmC=§xl8 x [1—- 3 :54\j§ Ml Al
(3)
(d) Attempts a correct method of finding at least one value for u e.g.
(4;1)‘ - +(8y)‘ =6 +12° +12°
M1
"18"
i o 2 2 2 - (i)Z
\/4 +(-1) +8
2 4
Attempts one correct position r=| 3|+2|-1 dM1
-7 8
Possible coordinates (1(), i 9) and (—6,5,—23) Al
(3)

(10 marks)




2 7 =2 a
OA=| 2 AB=| 4 oc=| 5
o 3 =1
(a) 7 &2
OB=0A+ AB 21+ 4|= M1
-5 3
5
=| 6| .5i+6j-2k or(5,6,-2) Al
|
(2)
(b)
BC=0C-"0B"= L M1
a-—>5
OC."BC"=0= 0:>aa 5 -5-1=0 dM1
a’—-5a-6= 0:> a 6 a+1 =) =qg=... ddM1
a=-1,6 Al
(€))]

(6 marks)




Question

Number Scheme Marks
9(a) A(l,a,5), B(b,~1,3), I:r=—i—4j+ 6k+A2i +j—Kk)
Either 4:4=1 or B:A=3 M1
leadingto a=-3, =5 Al Al
(3)
(b) AB == +((5i'- j+ 3k)- (i '- 3j'+ 5k)); = 4i +2j- 2k M1, AT
(2)
4 1 3 -3
(c) ﬁ:(f(ﬂ:[s}[s}z[ 0] or ,—Az[ 0] M1
2 5) -3 3
4 3
20 M1
cos CAB = 2 73
J@) +(2) +(=2) J3) +(0)’ +(=3)’
cosCAB = lj%?jg = ? — CAB=30° Al
(3)
(d) AreaCAB=%\/2_4«/Esin30°;=3\/§ M1, AT
(2)
-1 2 9 -1 2 -7
(e) Forone of OD, = [4] +5[ 1] = [1] or OD, ={4] - 3[ 1 -7 M1 Al
6 -1 1 6 -1 9
-1 2 9
Forbothof OD, = [4 +5[ 1] = [1] and
6 -1 1
. N (o M1, Al
<
6 -1 9
(4)

(14 marks)




Question Scheme Marks
Number
6(a) Attempts  £((5i+2j+k)—(i+2j-3k))=+(4i+4k) Ml
e . o . Al
eg r=i+2j-3k+A(4i+4k) or r=5i+2j+k+ A(4i+4k) oe
/A (2
(b) AC =2i+(a=2)j+8k Bl
|[4B|= N4 +4> or [AC|= 2" +(a—-2)’ +8’ Mi
|A_'B‘=J§ and [4C|= 68 + (- 2)’ R
cos45° = 8+32
B2 f68+(a-2) dM1
5 40 2 ddM1
cos4d5° = = —4a-28=0
B2 x4[68+(a —2)?
a=2+42 Al
(6)
(8 marks)
Question .
Number Scheme Marks
5(a) . 2
C_g_’—=£:>!—£h:>l"=l}ﬂ h-l;ﬂr gh h M1
h 30 0 3705
3
izl s Al
75
(2)
(b) _ Axk AV 122K Axh?
"= oy YP—— = Bl
75 dh 75 25
V=15x60x27
3
1807 = 21 1 23375 1= (15) M
db_dhdV__ T op-.. M1
dr  dV dr  12zx15°
1 Z;
— (Cm §
T ( ) Al
4)
Total 6




2 7 =2 a
OA=| 2 AB=| 4 oc=| 5
o 3 =1
(a) 7 &2
OB=0A+ AB 21+ 4|= M1
-5 3
5
=| 6| .5i+6j-2k or(5,6,-2) Al
|
(2)
(b)
BC=0C-"0B"= L M1
a-—>5
OC."BC"=0= 0:>aa 5 -5-1=0 dM1
a’—-5a-6= 0:> a 6 a+1 =) =qg=... ddM1
a=-1,6 Al
(€))]

(6 marks)




Question

Nuinle Scheme Marks
6 (a)(i) E=(i)[(s.i+3j—7k)—(2i—3j+5k)}=... M1
AB =6i+6j—12k Al
2 1 8 6
@ ([r=[-3|+A| 1| oe.suchasr=| 3|+A| 6 B1ft
5 ~3 o 2
3)
2+A-3
(b) | Attempts +CP=+| -3+A-5 M1
5 22
1 %ol 1
CPek| 1|=0=| A-8 |ok l=0:>l(?\.—l)+1(l—8)—2(—21+3):0
=2 —2A+3 =2 dm1
5 ) : . 5\YY73
- (A-1) +(A-8) +[-24+3) =64"-301+74=6|A—=| +—
At (31 +(4-8) +(-22+9) (1-2] 4
:>7t—§ use of AB in CP ive%ﬁ;—i useofOTéA—i or;? Al
2 ‘ LR T 2 12
- 5 : 9. 1
e, 2P & ). ddM1, A1
OP=|-3 -0-2 1 7i-35]
5 -2 (5)

(8 marks)




Question

Nuinle Scheme Marks
6 (a)(i) E=(i)[(s.i+3j—7k)—(2i—3j+5k)}=... M1
AB =6i+6j—12k Al
2 1 8 6
@ ([r=[-3|+A| 1| oe.suchasr=| 3|+A| 6 B1ft
5 ~3 o 2
3)
2+A-3
(b) | Attempts +CP=+| -3+A-5 M1
5 22
1 %ol 1
CPek| 1|=0=| A-8 |ok l=0:>l(?\.—l)+1(l—8)—2(—21+3):0
=2 —2A+3 =2 dm1
5 ) : . 5\YY73
- (A-1) +(A-8) +[-24+3) =64"-301+74=6|A—=| +—
At (31 +(4-8) +(-22+9) (1-2] 4
:>7t—§ use of AB in CP ive%ﬁ;—i useofOTéA—i or;? Al
2 ‘ LR T 2 12
- 5 : 9. 1
e, 2P & ). ddM1, A1
OP=|-3 -0-2 1 7i-35]
5 -2 (5)

(8 marks)




QNI:E?I;Z? Scheme Marks
4(a) Attempts direction vector by subtracting (5i +6j+3k)and (4i+8j+k) either way 5
around.
Eg r=4i+8j+k+A(i—2j+2k), r=5i+6j+3k+ u(i—2j+2k) Al
(2)
(b) 4+ 1 2 2+ 4
Eg PC=|8-24|—| -2 |=|10-24 M1
1+24 1 24
Uses PC.(i—2j+2k)=0 i
Eg =1(2+4)-2(10-24)+2x24=0=> A=...
Egl A=2=c¢=(4+2)i+(8-4)j+(1+4)k —
Egll u=1=c=(5+1)i+(6-2)j+(3+2)k
(6. 4, 5) Al
(4)
(c) OP' =p+2PC =2i—2j+k +2(4i+6j+4k) Ml
(10, 10, 9) Al
(2)
(d) |PP|=2|PC|=2J4+6*+4* =... MI
417 Al
(2)
Total 10
%‘:;;:: Scheme Marks
2(a) BA.BC =—6x2+2x5-3x8=(-26) M1
Uses ﬁ.ﬁé=|§2“§5|cos€:—26=\/«Ex\/9_30059:>9=... dM1
0 =112.65° Al
3
(b) Attempts to use ‘ﬂ“fé|sin @ with their & Ml
Area = awrt 62.3 Al
(2)
(5 marks)




‘Q'u'egtlon Scheme Marks
6(a) (3i+ pi+7K)+ (21 -5+ 4k ) = (8~ 2j+ 5k ) + p(4i+ j+ 2k)
3+24=8+4u (1) NEL
=D p-5A=2+u (2)
7+44=5+2u (3)
eg. (B-2xM:1=-11-6u= n=-2 (ori=—%} M1
3 15
=2,A=-2 = p=-2-2-"=_. M1
< Bk 2
23
Sl Al
4)
(b) Intersect at (8i—2j+ 5k )+-2(4i+j+2k)=.. M1
=—4j+k Al
(2)
(©) (26-55+4K).(4i+j+2k)=2x4-5x1+4x2=.. M1
cosf = L — = =-L=0.3578... M1
J2+5 + 4 Jom + 2 105
6 =cos™ & =69.0° Al
3fios
3)
(d) —
A=2:>0A=(7i—§j+l$k} B1ft
— .58 P . 43,
AB:i[(81—2J+5k)+,u(41+]+2k)—(7l—?J+15kJ]
M1
=+ (1+4u)i+ 3—9+,u j+(—10+2,u)k
2
(1+4u)i+ §+,u §+(-10+2u)k | (4i+j+2k)=0= u=.. = B M1
3 6
ai=(8i—2j+5k)+"—%"(4i+j+2k)=... dM1
_22, 13, 14, r(E,_E,EJ Al

()




Question

Number Scheme Marks
~6) (4
7.(a) Attempts BALBC 2lel 3|=24+6+15=45 M1
-3 -5
Attempts to apply aeh =|a||b|cosd = 45=7x/50cos® | dMI
2
cosd = i oe Al
14
(3)
2
() | Attempts sing = 1-[%} M
. J34
Attemptsto apply \a|\b|sm9=7x\/5_0x ” M1
Area ABCD = 5417 Al
(3)
(6 marks)
%‘iﬁ:&g? Scheme Marks
4(a) Attempts direction vector by subtracting (5i + 6j+3k )and (4i+8j+k ) either way Mi
around.
Eg r=4i+8j+k+A(i—-2j+2k), r=>5i+6j+3k+ u(i—2j+2k) Al
(2)
(b) 4+ A 3 I
Eg PC=|8-24|-| —2|=[10-24 M1
Tap 1 2
Uses PC.(i—2j+2k)=0
dM1
Eg. =1(2+1)-2(10-21)+2x24=0=4=...
Egl A=2=c=(4+2)i+(8-4)j+(1+4)k -
Egll u=1=c=(5+1)i+(6-2)j+(3+2)k i
(6, 4, 5) Al
4)
(c) OP =p+2PC =2i—2j+k +2(4i+6j+4k) M1
(10, 10, 9) Al
2)
(d) \PP*|=2|PC'|=2 42+ 62 +4% = ... Ml
417 Al
(2)
Total 10




Question

Scheme Marks
Number
8(a) +(—6i+4j—k—(-10i+5j—4k)) Ml
eg. r:—10i+5j—4kiﬂ(4i—j+3k)
Al
eg r:—6i+4j—kiﬂ(4i—j+3k)
(2)
(b) 3+3u=—6=>u=-3 MI1
p+r12=4=p=.. or g—3=-1=>qg=.. dM1
3)
(c) (4i—j+3k)| (3i—4j+k):12+4+3 M1
(4i—j+3K)(3i—4j+k) =2626cos0 =19 = cosd = .. Ml
19
(cos@ =) oY Al
3)
(d)
AC = ABsin@ = 26 1—{19} M1
34910
o.e Al
26
(2
Total 10
%ﬁ?‘%g? Scheme Marks
8(a) +(—6i+4j—k —(-10i+5j—4k)) Ml
eg. r:—10i+5j—4kiﬂ(4i—j+3k)
Al
eg. r:—6i+4j—kiﬂ(4i—j+3k)
(2)
(b) 34+3u=-6=>u=-3 MI1
p+r12=4=p=.. or g—3=-1=>qg=.. dM1
3)
(©) (4i—j+3k) (3i-4j+k)=12+4+3 Ml
(4i—j+3K)(3i—4j+k)=~2626cos @ =19 = cos O = .. Ml
19
(cos@ =) oY Al
3)
(d) ?
AC = ABsin0 = 26 I—{%} M1
34910
o.e. Al
26
(2)

Total 10




8(a) States or implies that a= -3 or b= 10 Bl
States or implies that a =—-3 and b = 10 Bl
2
(b) "o ( -2
Attempts =| 3 |_|»_3+ [= either way around M1
1 4
12
-3
)
(c) 4 -2 6
Attempts AC=| 7|-|"-3" [=] 10 M
-2 4 -6
6 12
Attempts ACAB=| 10 |e| 6 |=72+60+18 dM1
—-6) \-3
Attempts AC.AB =|AC||4B|cos & =150 =172 x/189 cos @ = O = ...
ddM1
(NB 172 =243, 189 =321)
6 =awrt 33.7° Al
(¢) Alternative using the cosine rule:
4 -2 6
AC=| 7|-|"-3"|=| 10 Ml
-2 4 -6
4 -2 6 4\ ("10" -6
AC=| 7|-|"-3"|=| 10| and BC=| 7|-| 3 |=| 4
-2 4 -6 -2 1 -3 dMl
= AB* =12 +62+3*, BC? =6 +4* +3%, AC?* = 6> +10? + 6
BC? = AB* + AC? = 2ABx AC cos @
ddM1
61=189+172—-2+/189+/172 cos@ = cosf = ...
¢ =awrt 33.7° Al
(d) Attempts a correct method of finding one position for D. M1
See notes for possible approaches.
(22.9.-2) or (-26.-15,10) Al
Attempts a correct method of finding both positions for D.
. . . dM1
See notes for possible approaches.
(22,9,-2) and (-26,-15,10) Al
4)

(12 marks)




Question

8(a)

(b)

()

Scheme

6) (6 0
Attempts | | 0 |=| 6 | |=%[ =6
7) \2 5

6 0) 6 0
r=6|+A|-6| orr=|0|[+A| 6| 0e
2 5) 7 -5

6 0 3 1 6=3+u
Meetif | 6 |+ 4| =6 |=| 1 |+u|5|s0{6-6A=1+5u
2 5 4 9 2+54=4+%u

From first equation x# =3

13
Alt: solves equations 2 and 3 to give either u = 5 or
5-5%3 5
2~ 2 from 2 equation,
6 3

1_249x3 29

5
Alt: checks their g in the first equation

Then need A =

from 3™ equation

Values of 4 do not agree and hence lines do not meet.

3 1 2
OC=|1|-|5|=|-4
4) 19 -5
2) (6 -4
AC=0C-04=|-4|-|6|=|-10 Accept £,
-5) \2 -7

Depends on first mark.
iZE-(i+5j+9k)_i ~4x1+-10x5+-7x9
AC|[i+5j+9k|  V16+100+49v1+25+81

Depends on both previous marks.

= @ = arccos e

-117
V1654107
oreg.

= 8 =90°—arcsin

i’_zg 30
V1654107 '

i
79

Marks

M1

Al

@)

M1

Al

M1

Al
)

M1

dM1

ddM1A

Al

(3)
(11 marks)




R s
3a) | Attempts (2i-3j+4k)—(8i-5j+3K) Ml
RO =-6i+2j+k Al
A (2)
(b) | Attempts PO RO =2x—6+-3x2+4x] M1
Full attempt to find cos POR E.g.
2x—6+-3x2+4x1= /29, /41 cos POR a1
Angle POR = 114° Al
3)
(5 marks)

%ﬁ;ﬂt‘)g? Scheme Marks

8(a) +(—6i+4j—k —(-10i+5j—4k)) M1
eg r:—10i+5j—4kiﬂ(4i—j+3k)

Al
eg r=—6i+4j—k+A(4i—j+3k)
)

(b) 3+3u=-6=>u=-3 M
p+r12=4=p=... or g—3=-1=>qg=.. dM1
p=—-8, g=2 Al

3)

(©) (4i—j+3k) (3i—4j+k)=12+4+3 Ml

(4i—j+3K)(3i—4j+k)=~2626cos0 =19 = cosO = ... Ml
19

(cos@ =) oY Al

3)

(d) 2
AC = ABsin@ = 26 1—[19] M1
34910

oe Al
26
)
Total 10




Question

Number Scheme Notes Marks
S(a) 4+24=13+5u .
4-34=—1+u For writing down any 2 of these M1
54 64=4-3u equations.
E.g.
4+24A=13+5u
4-30=—1+pu Full method for finding A or u M1
=A=..0r pu=..
A=2, p=-1 Both correct values Al
=5+6A=-5+12=7 Shows that the parameters satisfy the
4-3u=4+3=17 third equation and makes a Bl
So lines intersect conclusion.
A=2—>(4+4)i+(4-6)j+(-5+12)k
or Uses their A or x to find A. Ml
u=—1->(13=-5)i+(-1-1)j+(4+3)k
Bi—2j+ 7k Correct vector or coordinates Al
(6)
(b) 2 5
“3le| 1]=10-3-18=v22+32+6 V5 +1>+3" cos vl
6) \-3
Full attempt at the scalar product between the direction vectors
11 Correct magnitude for cos 6 (may be
cosf=t—— implied by e.g. 6=1054... or Al
35 74.6...
0 =174.6° Awrt 74.6 Al
3)
(c) T _ [Az A2 2 Finds the magnitude of the direction
2i-3j+6k|=v2*+3+6 =7 of I M1
35+7=5=>A=5 .
8i—2j+ 7k + 5(2i —3j+ 6k) Correct strategy for one of the points | M1
(18,-17,37) or (-2,13,-23) One correct point (ignore labels) Al
P(l 8,—17,37) and Q(—2, 13, —23) Correct points with correct labels Al
“4)

Total 13




SIS Scheme Marks
Number
9(a) A(l,a,5). B(b,~1,3), I:r= —i —4j+ 6k+A2i + j—k)
Either 4:4=1 or B:A=3 M1
leadingto a=-3, =5 Al Al
- (3)
(b) AB = = +(('5i' - j+ 3k)— (i '~ 3j'+ 5K)); = 4i+2j- 2k M1, AT
(2)
4 1 3 -3
(c) AC=0C-04=|-3|-|-3|=| 0| orC4d=| 0 M1
2 5) \-3 3
4 3
2o 0O
. -2) (-3 dM1
cos CAB = - - - = = =
J@) +(2) +(=2) J3) +(0)’ +(=3)’
. 124046 B > .
CAB = =— = CAB=30
cos m\/@ > Al
(3)
(d) AreaCAB=%\/2_4«/§sin30°;=3\/§ M1, Al
(2)
-1 2 9 -1 2 -7
(e) Foroneof OD, = |4 |+5| 1|=|1|o0r0OD, =|-4|-3| 1|=|-7 M1 Al
6 -1 1 6 -1 9
-1 2 9
Forbothof OD, = | -4|+5| 1|=]|1| and
6 -1 1
» N (o M1, Al
OD, =|-4|-3| 1|=|-7
6 -1 9
(4)
(14 marks)
%l:iitli)g? Scheme Marks
8(a)(i) +((3i+4j—6k)—(2i—j+5k)) Ml
—i+5j-11k Al
() | g r=2i—j+5k+A(i+5j-11k) or r=3i+4j—6k+A(i+5j-11Kk) oe Alft
3)
{a)




(b)

CA=(2-p)i-5j+6k CB=(3-p)i-5k M1
(2-p)3-p)—-30=0 dM1
=6-5p+p -30=0=p>-5p-24=0=>p=.. ddM1
p=-3, p=8 Al
4)
(c) Cil=J(2-8) +(-5) +6" or |CB|=4[3-8)"+(-5) M
‘(T'A|=\/<ﬁ or |(TB‘=\/5_0 Al
Area of triangle =%xl@‘ x‘(TB‘ = %x JS_Ox \J97 = awrt 34.8 units?
b5 dMIA]
l><‘@|><|E|sinBAC:lx\/S_O>< 147 sin cos_l@ =awrt 34.8 units’
2 2 J147
4

(11 marks)




Question

Number Scheme Marks
4 3 2 2 4431=2+2u
8 (a) -3 |+A|2|=| O|+u|-1|= -3-24=0-1u anytwo ofthese | M1
2 -1 -9 -3 2-1A=-9-3u
Full method to find either A or 4 eg (1) +3(3) > u=... Ml
EitherA=-4 or u=-5 Al
4 3 2 2
Position vector of intersectionis | -3 |—4| -2 |=0OR 0(-5-11|= dM1
2 -1 -9 -3
-8
_| s Al
6 )
2+2u

(b) Co-ordinates or position vector of point 0= | 0-1u
-9-3u

24+2u 10 2u—-8
PO=| 0-1u|-|-7|=| 7-1u M1
-9-3u 0 -9-3u

2
Uses PO.| -1 =O=>4#—16—7+y+27+9,u=0:>,u=—% dM1 Al
-3
24+2u
. . . 10 2 57
Substitutes their ginto| 0-1u :Q=(7’?’_TJ ddMl1 Al
-9-3u

)
(10 marks)




Question

Number Scheme Marks
4-4
7 (a) Co-ordinates or position vector of apointon/ = | 2-31
-3+54
4-44 9 -5-44
AX =| 2-32 |-|-3|=| 5-34 M1
-34+54 2 -5+54
-4
Uses AX.| -3 |=0= 20+167\.—15+97u—25+257u=0=>7~.=% dM1 Al
5
4-42
(i) Substitutes their Ainto| 2-31 [= X = (%,%,—l) dM1 Al
-3+54
(ii) H:—%n %—31:.
2 2
Shortest distance = \f{—35—3) + {%J +(-3)" =V67 M1 Al
R )
(b) Uses AX = XB or similar correct method Ml
point B has position vector —%i + ?j— 4k Al
(2)

(9 marks)




8(a) States or implies that a= -3 or b= 10 Bl
States or implies that a =—-3 and b = 10 Bl
2
(b) "o ( -2
Attempts =| 3 |_|»_3+ [= either way around M1
1 4
12
-3
)
(c) 4 -2 6
Attempts AC=| 7|-|"-3" [=] 10 M
-2 4 -6
6 12
Attempts ACAB=| 10 |e| 6 |=72+60+18 dM1
—-6) \-3
Attempts AC.AB =|AC||4B|cos & =150 =172 x/189 cos @ = O = ...
ddM1
(NB 172 =243, 189 =321)
6 =awrt 33.7° Al
(¢) Alternative using the cosine rule:
4 -2 6
AC=| 7|-|"-3"|=| 10 Ml
-2 4 -6
4 -2 6 4\ ("10" -6
AC=| 7|-|"-3"|=| 10| and BC=| 7|-| 3 |=| 4
-2 4 -6 -2 1 -3 dMl
= AB* =12 +62+3*, BC? =6 +4* +3%, AC?* = 6> +10? + 6
BC? = AB* + AC? = 2ABx AC cos @
ddM1
61=189+172—-2+/189+/172 cos@ = cosf = ...
¢ =awrt 33.7° Al
(d) Attempts a correct method of finding one position for D. M1
See notes for possible approaches.
(22.9.-2) or (-26.-15,10) Al
Attempts a correct method of finding both positions for D.
. . . dM1
See notes for possible approaches.
(22,9,-2) and (-26,-15,10) Al
4)

(12 marks)




