Topic X2 Vectors and induction (Pre-TT A) [48] MARKSCHEME

1.
6] M1 Attempt at matrix multiplication
|2 40 o (80 Al Correct Ai
-7 - Al 3 | Correct A
01 01
(i) A°= ( 2"0 ) B1 1 | Sensible conjecture made
01 . .
: B1 State that conjecture 1s true forn =1 or 2
M1 Attempt to multiply A" and A or vice versa
(1) Al Obtain correct matrix
Al i Statement of imnduction conclusion
2.
(i) METHOD 1
Lines meet where
(x =) k+2h = k+u M1 For using parametric form to find where lines meet
(y =) =1-5h = —4—-4 Al For at least 2 correct equations
(z=) 1-3L= -=-2u
M1 For attempting to solve any 2 equations
= A=-1 pu=-2 Al For correct values of A and 1
B1 For attempting a check in 3rd equation
OR venfying point of intersection is on both lines
= (k-2.4.49) Al 6 For correct poimt of intersection (allow vector)
SR For finding A OR |1 and point of intersection. but no
check, award up to M1 A1 M1 A0 BO Al
METHOD 2
J |[o_ 3.1].[2. 5. -3] % [1. -4, — 2]| For using a . b * ¢ with appropriate vectors (division
- b <] by |b * ¢| is not essential)
d=¢[0.3.1].[-2,1,-3]=0 B1 and showing d = 0 correctly
= lines intersect
Lines meet where
(x =) (k) 2% = (kH)p M1 For using parametric form to find where lines meet
(y =) —1-51 = —4—-4 Al For at least 2 correct equations
(z=) 1-3r = -2
M1 For attempting to solve any 2 equations
= A=-1 pu=-2 Al For correct value of A OR L
= (k-2.4.4) Al For correct poimnt of intersection (allow vector)
METHOD 3
eg. x—k= 20+ _y+4 M1 For solving one pair of simultaneous equations
-5 4
= y=4 Al For correct value of x, y or z
z-1 = y+ M1 For solving for the third variable
-3 -5
x=k-2 OR z=4 Al For correct values of 2 of x, y and =
y—Jk = checks with x = k— 2 z=4 B1 For attempting a check in 3rd equation
= (k-2.4.9) Al For correct point of intersection (allow vector)




(i) Attempt scalar prod {u.(4i+k)oru.(4i+3j+2k)}=0 M1 where u 1s the given vector
.12 12
Obtain —+¢=0 or —+3b+2c=0 Al
13 13
2
) Al
13
b=— Al cao No ft
13
3 £ RS Y. )
Evaluate {H +(their b)” +(their ¢) M1 Ignore non-mention of
Obtain %+ % % =1 AG Al16 Ignore non-mention of \/_
.. Xy
(ii) Use cosf=—- M1
[l
Correct method for finding scalar product M1
18
36°(35.837653...) Accept 0.625 (rad) Al 3 From

V17

29

SR If 4i+k = (4.1.0) 1n (1) & (11). mark as scheme but allow final A1 for 31°(31.160968) or 0.544

[9

4.
Let n=4, then Bl 2.1 | Basis case for proof by induction
41=24 and 2" =16s0 41>2*
Assume true for n=r M1 2.1 | Assumption
r!=2"for rz4
Then for n=r+1
(r+D)!=(r+1)xr! >(r+1)x2" by assumption L 1.1 | Add next statement
Since r+1>2, (r+1)x2" >2x2 =2
) el El 2.2a | Sufficient working to establish true Must state that r+1>2 oe
so (r+1)!>2 for r+1
If true for r then true for r+1. El 2.4 | Clear conclusion for induction A formal proof is required for
Hence, given basis case, the statement is true for process full marks
all positive integers. Accept other complete
' methods
(5]

In each part. mark the answers. ignoring the labels

To invoke MR, evidence must be clear

@ | |4B=V\o1: AC=\270or3V3 IsW BL:Bl |9.540r9.539392_; 5.2(0)or 5.1961524..
Attempting to use AB. AC=4B.4C cos 6 ML | or BC*=AB*+AC?-24B ACcosé
angle BAC=171 (3 sf) or2.99 (rad) 3sf) ISW Al Final acute answer [8.68 or 0.152] 171t0 171.317 or 2.99
/choice — A0
[4]
(ii) 6i+4j—2kor —6i—4j+2k B1 seen, 1rrespective of any labelling

6x(—1) + 4%(=3) = 2x(-9) =0 (. perpendicular) AG Bl
6x1 +4x1-2x5=0 (- perpendicular) AG B1
131

oe using (6,4-2) or (~6,~4,2) and. ..
oe using (6,4-2) or (-6,—4,2) and. ..

. (-1-3-9) or (1.39)
. (115) or (-1,-1-5)

@) | | (4D =)V560r 2414 or748... soi Bl
area ABC= Y(their)4B x (their)AC x sin(their)BAC M1

93 <V <935,0L IswW Al
[3]

(v'=3.74... but M mark, not A)
Accept even if (1) angle given as 8.68.....

i.e. the acute version not accepted in (1)




(a) | Models light beams as straight lines | AO03.3 M1  Modelling beams of light as straight
80dl fonme vecior aquations for lines taking the origin as point A:
straight lines using a suitable origin g 4 P .

(0) 30 0
r,=/0f+4|125|-|0
\3) 23 3
Forms correct vector equation fora | AO1.1b A1
line (0 (30
Allow one slip =0 +4|125
\3) 20
Forms correct vector equation for | AO1.1b | A1 (8 ([28 8
second Iine.' r.=|10 |+ x| 140 |- 10
Allow one slip 1) \ 29 1
4 8 \ 4 20
Forms equations for two AO3.4 M1 =110 |+ x| 130
components using ‘their model 1 28
FT 'their lines LN
30A=8+20u
) ) 1254 =10+130u
Solves ‘their’ equations correctly AO1.1b | A1F 3 1
FT ‘their lines A==and y=—
5 2
13-3x20=15
Checks with third component and AO2.1 R1 5 -
concludes that the beams of light 1
intersect 1—§x28 =15
This mark is available only if all ~Intersect
previous marks have been awarded
(b) | Evaluates scalar product for | AO3.1a [ M1 30 20
‘their’ direction vectors. (PI) 125 || 130 | = 17410
20 28
P 17410
gr?ésleu? |;-zlc)quatlon to find AO11a | M1 307 +1257 + 207 x 207 +130° = 287
FT only if previous M1 - 17410 —~ 0.9951
awarded V16925 x /18084
8=586°
Obtains correct angle. AO1.1b | A1

(c) | States appropriate AQ3.5¢ E1 | Take account of the width of the beams.
refinement.

Total 10




