JJEB MARKING GUIDE MATHS Paper 2 P425/2 2020

1 9
B 1. =12 ’ =k =
H 0, p 10 q 0
,u.-.—-lZOx—l—, a=1112x—?—
- 10 10
=12 =3.2863 Bl
P(x <15) =P(Z<l4'5—12j Bl Ml
3.2863
= P(Z <0.7607)
= 0.5+0.2767 M1
= 0.7767 Al
05
2. a=3e”'l+5cosl —4sinik
V, = j(3e"i+5cos+j—4sinzk) dl
=-3e™i +Ssinfj+4costk+c MI
Vit =0,6i-2j+3k =-3i+0j+4k +c¢ MI
. C=9i-2j-k Bl

Vt=(—3e"+9) i +(Ssint—2) j +(4cost-1) k

2 Vi=2=(=3¢2+9) i +(5sin2-2) j +(4cos2-1) k

Speed = [Vr=2| = \/(—3(3‘2 +9F +(5sin2—-2) + (4cos2 1)’ Ml

= 0.351 Al

_—
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Bl '
00215, Dz=0042 Bl

3 _43, z=84001, D'x=
i 0+
evel ('\-_Z):.FW:\'_:;T
£ 0.0215+0.042 M1
" 4.3-84.001]
= 0.0007967 Bl
) =0.000797 Al
05

|

. 5 2
4. (i) Total momentum before collision = 0.2(7} + 0.3(_ 3]

o

Total momentum after collision = 0.5v
-.0.5v =1.6i +0.5] M1
v=32i+]
~.speed = /(3.2)" +1° M1
= 3.3526ms™"
(i) K.Ebefore = 1.02(5i +7j) - (5i+7j)+g.o.3.(2i-3j) .(2i - 3j)
= 935J
K.E after = 105(32i+j). (32i+j)=281 B1
~lossin K.E = (2.81-9.35) J | Ml
= 6.54J M1
0s
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5. (1) P(AMY=P(NY=2P (M NN)

P(M UN) = P(M)+P(N)-P(MNN)

0.6 = 3P(M N N) vl
S p(MnN)=02) ol
) P(MAN)=PM)—P(MON)
= 2(0.2)-02 B1 for P(M) M1
=02 Al
05

6. h= 1/2—5'-9 = 7/10 Bl
x| 2o = ||
0 pros .k ——
Bl n/10 —]__0_0’06’——/
27/10 9%
7| 34710 22457 ,
47/10 2.5884
i ‘sr—f’ﬁﬁ?’_’ml”f !
-
j;edx = %x%(3.7183+2(6.6341) M1
= 2.6682
=266 Al
05

Bl
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xm P (4 - x)m ] 1m
Al’:‘::““‘; m ' '—’lB
7N 4N
(a) (1) : R+3=7+4 M1
R=8N Al

M(A) @ 8x+3x4=4x5
x=1Im

(b) If forces reduce to a couple then resultant =0

W R+3-7-4=0
R=8N Al
And 8xx+3x4-4x5=4 M]
x=3/2m Al
05
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(1)

(i)

9. (a)

M()de: 295_*____’(6_1_:_2—0—)————X10
(61-20)+(61-33)
= 35.6194
Median = 29.5+£7%1—29)-><10
= 38.5164
pu=112, 0=3.0
P(x>20)=P(Z>20—]7'2)
3.6
= P(Z>0.778)
=0.5-0.2818

=0.2182
- p=02182,q=0.7818,n=>5

L Px=3) = @ (02182)" (0.7818)

= 0.0635

Ml

Bl M1

Bl
Bl

M1

Al
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(h) = 82.36, o =15, Zn.ms =224, n= 400

|5
- o
ot 7 = 823042.24x ==
X /\/._ 8 mo

n

84.04¢

I

(weight) upper

80.684

Ii

(weight) lower

=

409
< TTm —>

u= 10cos40i+10sin40j
v =(10cos40°i +10sin 40° j)- 9.8¢j
= 7.660 i+(6.428-9.8¢) j

. 1 )
r= p.t+—2—at

r = (10cos40i +10sin 40j) - 1.9.8.

= 7.660r i+(6.428(-4.9%)

(i) 7.660t=7
t=09138
Height of the ball at time ¢

=6428+ 491
att= 09138
= 6.428(0.9138)-4.9(0.9138)’

Il

1.7823m

B3l

MI

M1

Al

M1
B1

M1
Bl

M1

Al
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(i1)  Velocity of ball when it hits the wall,
From v =7.660i+(6.428-9.8() j

(=09138; V =7.660i +(6.428 —9.8x0.9138) j

= 7.660i - 2.5272j BI
- speed =1J(7.660) +(-2.5272) M1
= 8.0661ms™ Al
7.660 ms™!
T N
(1i1) 0 7 Q
~J
2.5272ms™
s tan@ = 2.5272 M1
7.660
0=18.3° Bl
Al
. Ball hits the wall in a direction 18.3° below the horizontal.
12
11.
.
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Bl

ie. ()
v
N=1
_ Bl
/ Read A /
A <£2000 YgS r=0 (Bl
9
\
\
Is yes
NN+ A <£5000 > T= 24
- ) 100 | g
T=60 > _(4-5000 T
— +_. —
100( )
'
Print A, T <
N
NO
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(ii) A=£6000. = A>£5000. Bl

=T =60 +lsm(6ooo ~5000) Ml

=110
The man pays tax = £110 annually Al 12
L O
\Studems \7\ W? \C \D £ |F |G [H
{Rz \4 \3 \5 ‘1.5 7 6 1.5 |8 B1
VR:, \ 1 \4 ‘6 \3 8 6 |2 6 BI
Fi \3 -1 \—1 ‘—1.5 1 0 —05 |2
rl 19 B \ 1 \2.25 1 0 025 |4
242 =18.5 Bl
-, 6x185 M
2 T8k 63
=0.78 Al
(i) At 5% level, correlation is significant Al _125
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Bl
A
<« ——>\Lé — l
- Im
10g
NB = 2(I)cos@; MB =-28*() Bl BI
10g+2g
=2cosf =5/6
.‘.cos¢9=@= 2/6 Ml
NB 2cos@

(;0526’:%2 Bl
:Butﬁzcosﬁ

BC
.'.Bc:C=/5 M1

Ao
=3.098m Al
(b) M(A): Tsind(2)=10(1)+2(2) Ml Ml

: — |7
But smﬂ—,’%z Bl
=4 M1

7
2 /{2
= 9.1652N Al 12
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14, (a)
(b) s st =0
Flx)=e' -2x
o =12

o, ko022

=1.3303

(e = (1.3303) -2)

x, =1.3303-
: e —2(1.3303)

=1.3189

(e —(13189) -2)

v =13189-
= 2% _2(1.3189)

=1.3191

- root =1.32

Ml

Bl

M1

M1

15.(a) (i) p(A/B)=5/11, P(A uB)=2/19, PB =x
P(A1 B) 5
pB) 1
5
L PANB) =75 Bl
Using P(AU B) = P(4)+ P(R)=P(4N B)
LA Ml

5
2= p(A)x -
TR L

11
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9 0
P(A) = Tﬁ TE

(ii) P(4~ B)=2[P(4) - P(4N B)]

S P(A) = %P(A A B)

Bl

Bl

MI

Al
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(b) S
Bl
. 0.40
. _P(FnC(C)
(i) P(F/C)—————P(C)
%‘%:0.6 M1 Al
.. . P(FNC)
(ii) P(F/C)—————P(C.)
_035 Ml Al
0.75
= / Al
15
12

|

13
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16. (a)

a

255in30°—T:202 o e e (D) M]

2T—5g=5.2l(a, +a,)----- (2) M1

M1

Substituting into (2)

Mi

=4T-10g=528-T g-T
4 2

_70x9.8
31

=T =22.129N, Al

14
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(b)

from equation (4)

PP Car
) 2
70g
g-—£&
=—4 MI
2
_=39g 39x9.8
- 62 62
= _6.1645
~. 2kg mass moves with 6.1645ms™ upwards Al
And from equation (5)
4g __lO_g
a, =— Ml
4
_
124
_ 54x9.8
124
a, = 4.2677ms™ Al
- acceleration for movable pulley
=12 (a, +a,)
= V4 (4.2677 +6.1645) Ml
=5.2161 ms™ Al
12

15
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