Question

Answer Marks Guidance
7(a) x=2 B1 | Vertical asymptote.
Sx—-2)(x+3)+4 ) 5 M1 Al | Oblique asymptote.
v:%kadmgto y=x+3 q yiup
S5x-2
3
7 , _ A — (512 M1 . ;
(b) dy _ (5x-2)(10x) S:h )(5) Finds ¥ _
dx (5x-2) dx
5y —4x=0 M1 | Sets equal to 0 and forms quadratic equation.
(00). (£) ara
4
7(c) B1 | Axes and asymptotes.
B1 | Correct upper branch and asymptotic behaviour.
B1 | Correct lower branch.
3
Question Answer Marks Guidance
7(d) ‘ B1 FT | FT from sketch in part (c).
| B1 | Correct shape as x tends to mfimty.
| /
|
|
‘ U
|
N\ [
\\_‘J_J‘
5x2 5 5x% ) M2 | Finds critical points, award M1 for each case.
=2 or =2
5x-2 5x-2
Sx*—10x+4=0 or 5x* +10x-4=0
X= _1_%,[_{ x=—1+35 or x =1_%J§_ Y= 1+%\E Al | Must be exact.
—1-35<x< _1+%\E 1-15<x<1+15 Al FT | Follow through on use of decimals.




Marks

Question Answer Guidance
7(a) AB=4i-j+k CD=j+(A-3)k B1 | Finds direction vectors of the two lnes
j k 24 M1 Al | Finds common perpendicular.
211 |=l12-4s This may also be done by setting up simultaneous
: equations and solving them.
01 A-3 | 4
[‘ 5N 2240 M1 Al | Uses formula for perpendicular distance.
= - = 2 W 12-44
JGi-2) +(44-12) +15L s
30—34 ) ) M1 | Sets equal to 3 and forms in quadraticin 4.
_ =3=9(A-10)" =9(174" —1004 +164)
1747 1004 + 164 '
1647 —804 + 64 =0 leading to A* —51+4=0 Al | AG
-
7(b)(1) r=7i+4j-Kk+s5(4i—j+k)+1(=-5i+3j+2k) M1 Al | OE
M1 for using a correct point and attempting to find
relevant direction vectors.
2
T(b)(11) i j K (-8 M1 Al | Finds normal to the plane IT,.
4 -1 1]=|-25
s 3 5 L7
—8(7)—25(4)+ 7(-1) leading to —8x—-25y +7z=-163 M1 Al | Substitutes point.
4
Question Answer Marks Guidance
() i j K [-5° M1 Al | Finds normal to the plane IT,.
4 -1 1|=|-13
-5 3 2 |7,
-5\ -8 M1 Al | Uses dot product of normal vectors.
. 414 cos =0.9776176...
—13 |o| =25 | =+/243~/738 cos & leading to cosf =———
N 243738
VAR,
12.1° Al | Mark final answer. Accept 0.212°
5
Question Answer Marks Guidance
1(a) 5 2 6 2 , M1 Al | Evaluates deternunant, forms quadratic
PO I k(=5k—6)—(-6k+2)=—5k" -2 expression.
(Allow 1 slip in the calculation of the
determinant for M1 only)
No real value of ¥ = Non-singular Al | Convincing conclusion using the
discrimmant or determinant.
3
10) | 3k+1=1or 7% -1 M1 | Uses A4~ =Tordet(A™) = (det ) 'to
K" +2 find equation m k. Could also use a minor
determinant e g. —kx1-3x0=0
k=0 Al | Only k=0, A0 for any additional solutions.
2
Question Answer Marks Guidance
5(c) —-i-j+k B1 | Finding direction between the two given

points.

M1 | Find common perpendicular. Allow use of
their normal from part (b).

Al | OE




Question Answer Marks Guidance
5(a) i j K| (6) M1 Al | Finds vector perpendicular to I7.
1 -2 1= -1
3 2 -2 8
6 - +8(-2)=-7 M1 | Substitutes point on I7.
6x—y+8z=-7 Al
4
Question Answer Marks Guidance
5(b) ) ) . (4 6 [4+61) MIAIFT | (55c OP and multiple of their normal to IT.
OF =0P+PF=|2 [+t|-1|=| 2—t
o) \8) lo+sr)
6(4+61)—(2—1)+8(9+8f)=—T7 =101/ +94=—7 M1 | Substitutes into the equation for IT.
(-2) Al
t=—1=0F=| 3
\ 1 J
4
5(c) (3(6) M1 AIFT | Uses dot product of 3i+ 5j—k and their normal
5
5l =1 |=~f35/10lcosa=>cosa=—— in a correct formula.
.\j35..,|101
_1/ . B s
Acute angle between / and IT1s 90— =4.8 Al | Mark final answer. No ISW
3
Question Answer Marks Guidance
T(a) i j k 6 | =23 M1 A1l | Finds common perpendicular. Allow one error.
2 1 1=-3 |~ 1
1 4 2 -9} 3]
“2M+(3)+3(-2)=-5 M1 | Substitutes point on /, .
2x—y—3z=5 Al | CAO.
4
Question Answer Marks Guidance
7b) i k| (6) M1 Al | Finds the normal to 7, .
1 4 2|=|4
1 1 -2 |5
(276 M1 | Uses dot product of normal vectors.
. -7
—1 4 =1)ﬁ«,1?7c055:>c059=—
Jiay77
\=3/15)
777 Al | No ISW. Accept 1.36 rad.
4




Question Answer Marks Guidance
7(c) (1+24)) ((1+p =21 M1 Al | Finds PQ.
OP=| 3+ |,00=|-2—4u|=PO=|-5—4u—1i
=2+ A1) L 9+2u | \11+2u—A )
u=24 \(2) [ wu=24 | (6] M1 | Uses that dot product of PQ with line direction
—S—4u-A w1 |=0o0r|-5-4u-1|=k -3 is zero, or, alternatively, PQ is a multiple of the
\11+2u—-4 J\1 ) \11+2u-4) 1 -9) common perpendicular.
—64+6=0 Al | Deduces one equation.
(=24 (1) Al | Deduces second equation.
—5—4u—J % —4|=0=>21u+42=0
\11+2u—A4 f| 2 )
) (—1) M1 | Solves for 4 or x and substitutes into OP or
A=1=0P=| 4 |or u=-2=00=| 6 OQ
L \ J
(-1} [ 6) Al FT | OE. FT using their common perpendicular. Must
r=| 6 l+1] =3 have'p="_
.5 ) 1-9)
-
Question Answer Marks Guidance
4(a) 2 2% (4 B1 | Finds direction of one line to another.
2|-|=3=|1
3 =5 8
i j kK 18 [+} M1 Al | Find common perpendicular.
4 3 s|=|14|~|7
2 31 6 3
4 M1 A1 | Uses formula for shortest distance.
1 67
— 1 = (=5.68)
Jl 39 8 s}i 39
5
4(b) i j k 3 1 M1 Al | Finds vector perpendicular to the plane.
1 0 1=19 |~ 3
—4 3 5 -3 =i
1(-D+3(-3)-U{—4=—6 =>x+3y—z=-6 M1 Al | Uses point in the plane.




Question Answer Marks Guidance
5(a) i j K (-3 M1 Al | Finds vector perpendicular to IT.
1 0 1|=[2
2 3 0 (3
=3(-2)+2(3)+3(3)=21 M1 | Substitutes pownt on I1.
“3x+2y+3:=21 Al
4
5(b) 2 ) B1 | Forms general pownt on line (given as a single vector).
-3
S+1)
—3(2)+2(-3)+3(5+1) =21 leading to r=6 M1 | Substitutes into the equation for IT.
(2 Al
-3
. 11 4
3
5(c) 0 (=3 M1 | Uses dot product of k and their normal.
0 2 |=Viv22 coserleading to cosar=— ALFT
22
\1 4 3
Acute angle between [ and IT1s 90— =398 Al
3
Question Answer Marks Guidance
s(d) o0y (2Y (=2 B1 | Finds direction vector from P to plane.
ol-|-3|=| 3
? n S A 2 £
-2 (-3 MI1 Al | Uses dot product of their direction and normal vectors.
1 18
— 3 4 2 :ﬁ:l&i
{2 JL3) -




