Question

Number Scheme Marks
2—-A4 —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 DSA=—Z,u==
(1) and @) 8+2?\,=—1+4p} Paa)
2-A=-4+5
(1) and (3) - “}:x=;,p=§§
10+3A=2+8p M1, Al
8+2A=-1+
(2) and (3) 1 h=10,u=-1
10+30=2+8u 4
Substitutes their values of 2 and z into both sides of the "third" equation dM1
11
Eg A =—% into 10+34 = > and u= % 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)
Question Scheme Marks
Number
6(a) Attempts i((5i+2j+k)7(i+2jf3k))=i(4i+4k) M1
g r=i+2j—3k+A(4i+4k) or r=5i+2j+k+A(4i+4k) oe Al
— @)
(b) AC =2i+(a=2)j+8k Bl
[4B|= N4 +4> or [AC|= 2" +(a-2)’ +8’ Mi
[4B| =32 and [4C|= 68+ (a~2)’ R
cos45° = 8132
B2 xf68+ (@ -2) dM1
cos45° = 40 - >a’-4a-28=0 ddM1
V32 x[68+ (e —2)?
a=2+42 Al
(6)
(8 marks)




Question Scheme Marks
2 7 =2 a
OA=| 2 AB=| 4 oc=| 5
=5 3 -1
(a) 7 -2
OB=0A+AB=| 2|+| 4|= M1
-5 3
5
=| 6| .5i+6j-2k or(5.6,-2) Al
-2
(2)
(b) a 5
BC=0C-"0OB"=| 5|-"| 6|"=... M1
-1 -2
a " 7]
OC."BC"=0=| 5|" -1 "=O:>a(a—5)—5—1=0 dM1
—1 1
az—5a—6=0:>(a—6)(a+l)=0:>a=,.. ddM1
a=-1,6 Al
(4)
(6 marks)
Question Scheme Marks
Number
6(a) Attempts  +((5i+2j+k)—(i+2j-3k)) =£(4i +4k) Ml
eg r=i+2j-3k+A(4i+4k) 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’ Ml
| A _ 2
[4B|= 32 and [4C|= \[68-+ (a-2) Al
8+32
cos45° =
J?;_2x468+(a—2)2 dM1
cos45° = 40 —Sa’-4g-28=0 ddMl1
J?EXJ68+(Q—2)2
a=2+42 Al

(6)

(8 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

()




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

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)




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
.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)




Question Scheme Notes Marks
Number
S(a) 4424 =13+5u
4-34=—1+u For writing down any 2 of these M1
—5464=4-3u equations.
E.g.
4424 =13+5u
4-30=—1+pu Full method for finding A or u M1
=A=..0r pu=..
A=2, u=-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 u to find A4. M1
pu=-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=+—— implied by e.g. 6=1054... or Al
35 74.6...
0 ="74.6° Awrt 74.6 Al
3)
(c) T _ [Az A2 2 Finds the magnitude of the direction
2i-3j+6k|=+/2"+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(18,-17,37) and Q(-2,13,-23) Correct points with correct labels Al
“4)
Total 13
Question
Number Scheme Marks
2(a) BA.BC =—6x2+2x5-3x8 =(-26) M1
Uses ﬁ.ﬁé=|§2“§é|cos6‘:>—26=\/«E><x/9_3c036?:>9=... dM1
0=112.65° Al
3)
(b) Attempts to use ‘32“56|sin 0 with their & Ml
Area = awrt 62.3 Al
(2)
(5 marks)




