End of Year 12 AS Pure & Applied - Homework 1 (2 hr) MARK SCHEME

[Section A: Pure Mathematics ]

Question 1
%1::::;:] Scheme Marks
. 1 . 1 ; P
(a) Area of triangle = ':absmC'=7x 2xx 2x x sin 60 = +/3x Ml
S =2x~3x +3x2x1 =2x*f3 + 6x1 dM1A1*
(3)
(b) 960 = 2x/3 + 6x1 = [ = 960‘6& MIALl
5
V=x31 Bl
Substitute / = 960;i\/ginto V= 1‘2«/5 I
5
» = [960-2x73 )
=>V=x"\/§x'9606—1\/§J=160x\/§—x3 dMI1A1*
™
3
(c) i—V=160~/§—3x1=o MIA1
=
= x=awrt9.6 Al
=V =160x9611x+3-9.611 =1776 dM1 Al
i &)
dv ;
(d) ] =—6x < 0 = Maximum MIAI
2
(2)
(15 marks)
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Question 2
Question .
Numt Scheme Marks
= E
(a) Subx=3 iny=x:—§x°=9—9=0 e
@
7 1 3 YV 2
A
(b) FEXTAT S R MIAl
Subsx=3in%=2x—x3=6—9=(—3) dM1
Equation of tangent 1s —3 = L _(3) =>y=-3x+9 ddM1A1*
=
(3
(c) Sets x° —%_x} =-3x+9=>x —-3x*-9x+27=00¢ MI1. Al
Solves .\'3-3x2—9x+27=0:>(x-3')2(x+3)=0=>x=-3 dM1. Al
4)
(d) Area under curve = [ 2 Lo = B ' —%r‘il MIA1
Area of triangle = éx(_’»—x]g )x yg =(54) Ml
Shaded area = Triangle — area under curve =
¢ e 4) (l ;1 4)) dM1Al
54'-1| —x3° —x3" |-| =x(-3) ——x(-3 =36
(( 377 12 Sl T
)
(15 marks)

Alternative to (d) by integration

x=3
Area= | (—3.\'+9)—(x3—%x3 )dr
around
2 4 7x=3
[—3—+9x—1x3+1i]
< 3 3 4 X=—3

2

/

=36

2 4 i _2\2
=(-3><i-+9><3—l><33 +lx3—]—(-3x( 3) +9><(—3)—l><(—3)3+—><
2 3 3 4 3

Either way

1 (-3)*
3 _4_)
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Question 3
Question Sch M
Niahar cheme arks
(a) Uses 1-sin’x=cos’x M1
cos‘x.—s’m'xzc05'x—’sm'x=1_sm:‘x=1_tan3x Al
l—sin"x cos™ X cos™ x
(@)
) CORX—BX oo gt it x2S Mi
1—smn-x
tan’ x =3 Al
tanx=(t)\/§$x=.. dM1
. 60°,120°, 240°, 300°
x='- n, s L. Al.Al
F 3 3 3
(&)
Question 4
Question =
Niathes Scheme Marks
(a) h=3.7+2.5cos(30t—40)°. 0=r<24
Max=3.7+2.5=62m Bl
Occurs when 30t-40=0=>1t¢= g%; 1:20am(01:20) MIALAIL
@
(b) 3.7+2.5cos(301—40)°=3=)cos(301‘—40)°=—%=(—0.28) M1
30¢—40 =106.3. (253.7) Al
f=awrt490r98 Al
2* Value 30r—40=2537=1t=.. Ml
f=awrt49and 9.8 Al
Boat cannot enter the harbour between 04:53 and 09:47 Al
6
(10 marks)
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Question 5

ﬂloj n £ |°D (71 —c) — 'o C .)f)(-f—H);‘
e ™ o J-

(Onde/l—-‘..«
‘0,51.;</‘°3:_(‘” =) = "°J,_ CS»+u)

= '°312L/l:*l~olo'z9_
] log, »*(x—) — leq . C sx+u) .,,,,J‘,;z [lojaa; ‘J

——

= 'j[z_i__) T

S'} <+ ¢ *

:3 x’ B = a

Sn +Y9

- 1o
=) x?—x? - D>+ 8

:'—'7 33 -‘wSPec{:‘Ov‘- (x-n) . $ o 'Pa-c.{:or
"9 x=-1 s & solubon

""7 'DC"C p 3 -H) - 21(7&4‘) -8(%—0.) =

=) (%)('x"—-’&n —g) #O

an s leo
(X*c) cas'k be &« sol whi o th 3

,’. C‘)(-t—'l) (9{—&):0
R
T

&

QY\AO{'\OA

p
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[ Section B: Statistics ]

Question 6
Question Scheme Marks
(a) | Width= 3x1.5 =2.5 (cm) Bl
Area= 6x1.5=9 cm’® has frequency =12 s0 1.5 cm® =2 people (o.e.) M1
Frequency of 10 corresponds to area of 7.5 so height =3 (cm) Al 3)
25/25.5- .
®) @, =254 — 16) 3=4.75 (or4875ifusen+1) awrt 475 | M1 Al
2
i 394 ,
(©@) [x<] =—=788 (%) Blcso
50
i 500 .
T [Sr- = 679056 MIA1
=awrt 8.24 (Accepts=awrt 8.32) Al 4
(d) (i) | There 1s no effect on the mean Bl
(ii) | The median will ncrease Bl
(ii1) | The standard deviation will decrease Bl 3)
Question 7
Question Scheme Marks
(@) | PS)=031+p, PD)=035. P(S~D)=0.14 M1
(031+p)035)=0.14 0e M1
P(S)=04 or 031+p=040r 035p=0.0315 | Al
p =009 Al
C))
(b) | P(SuMuUD)=1 so g=1-(017+0.10+0.15+0.06+0.04)—p or 048—p M1
g=0.39 Alf
2
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Question 8
%t:;::: Scheme Marks
(a)(@) |Ho:p=035 H;:p #035 Bl
(i) | B(15,0.35) M1
CR X=<1uX210 (Allow any letter) AlAl
“)
(b) | 8 1snot in CR M1
There 1s evidence that the Company’s claim i1s true Alft
(2)
(c) | 0.0142 + 0.0124 =0.0266 Bl
(1
[7]
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[ Section C: Mechanics ]

Question 9
(:;:,‘:g:? Scheme Marks Notes
M1
Use of 5 =ut +=at'to find h. Must quote the correct
formula and be ;sing 20 & 5, but condone slips in
substitution.
(a) 1 Accept complete alternative solutions working via
h=-20x5+-x9.8x125 the maximum height. (max ht 20.4.., time to top
- 204.)
Accept complete altenative methods using other
suvat equations.
A1 Cormectly substituted equation(s) Condone use of a
) premature approximation.
. Final answer. Accept 22.5 or 23. Maximum 3sf.
A= Al O 5540,
NB Do not ignore subsequent working if they reach
225 and then move on to do further work.
. J First ball - use of suvat to find ¥ or 12
220 +2 22 =20+
(b) F*=20"+2x98x225 OR V=-20+(5x98) | M1 Follow their h.
(V* =841) =29 Al Correct only (condone -29)
Sl g Second ball - suvar equation in 7" (or their /) to find
(37 =w+2x08x225 wl LG
(7 ) SN w. Must be using the T
P B «841-2x08x 225 Alf Cormrectly substituted equation with their /" and their
16 R ; h.
w=35.66 Al or 5.7. Answer correctto 2s.f orto3sf.
&)
8]
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Question 10

Question

Number Scheme Marks Notes
(a) v, =8x15(=12) M1 Use of v=u+ar or equivalent for 1 =8
v, =12+0.8x20 M1 Follow their 12
v,=28 ms” Al (3
(b) A
R
Bl shape
: Blft nos: 8.28; 1228 indicated. Follow their 12, 28
£ 2% )I
@
© 1 M1 Correct method for distance for the triangle (0-8) or
first 8 s: dist= ;xlez (=48) the trapezium (8-28)
< Alft Follow their 12
next 20s: dist= %x(12+28)x20 (=400) Alft Follow their 12, 28
Total dist=448 m Al (4) | Correct answer only (cao)
s Find area of right hand triangle or an expression in
@ 0=28"-2x28s a T for the trapezium (rectangle + triangle).
282 :
s= ’;8’ - (=140) Alft Follow their 28
448+140+28T = 2000 DM1 Form an equation in T for their 16. 448 and 140
2000-448-140 _ S
= T =304 Al (4) | Or better (50.42857...) Accept 50.
3]
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