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Question Answer Mark Guidance
11(@)
Breaking force, | Mid-class | f d= fd fd*
FkN value X X-100 Allow 1 mark for mid-class values
0<F=100 Allow 2 marks for frequencies
100 < F <102 101 8 1 8 8 Allow = 2 for all values of f
102 < F <104 103 14 3 42 126
104 < F <108 106 60 6 360 2160
108 <F <112 110 34 10 340 3400
Hé z Ijj:i }éi Ei 284 ; ‘?22 gggg Marks for values other than X and
= awarded in parts (C)(ii) and (c)(iii)
124 < F <130 127 2 27 54 1458
Sum 150 1332 16080 3
8.88 107.2
[3]
11 (b)
[ S R U T S T S U N S SR SO S S
e B e e e e e
11 omodeo-- e ey A N T
P S e (R O T SO S S S S S A 1 mark for horizontal and vertical axes
é oS N
B. 8 ————————————————————————————————————————————————————
ﬁ 7 T Bt et el el e i i et 1 mark for general shape
g . S N U O U O O I mark for correct widths
z : : 1 mark for correct heights
1-00 102 104 106 108 110 112 114 116 118 120 122 124 126 128 130__
Breaking force (kN) 4
[4]
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1@ | (@) mean = 100 + 1332/150 = 108.88 1 for value 1332 (OE) from table
2 1 for answer with ECF
>/
Allow 1 mark for OE seen
>
[2]
1] (c i 2 for values 16080 and 8.88 (OE) from
© 1@ std = "M_&ng =5.3241 table )
150
3 1 for answer with ECF
2
d? d
Allow 1 mark for Zf — Zf
2 XS
OE seen
[3]
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21 (a .
@) Total resistance of circuit ai L=L+L+i
12 R R, 3
. T | 1 1
Total resistance of circuit aiil — = +— 1
25 R+R, 3
| 1 1 1 1 1
Fromal —+—=—-—=—
R R, 12 3 2
From aii bt 11 =R +R =15 and R =15-R 1 R-=15—-R
R+R, 25 3 15 1 ! 2 or fo ==
1 1 1
+—=—
15-R, R, 2
R,+(15-R,) 15 1

(I5-R,)R, (I5R,—-R>) 2
R —15R, +30=0

15++/15% =120
2

R,=12.6235Q

R1=2.3765Q

R, =

[6]
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2

(b)

(i)

2

R,==—Q
3

AB

4 12

ST

Total resistance R, %+2 = 14+36 =ﬂQ
7 21 21

Total current 1=%: 10 —210—2A

50/21 50 5

1 Allow 1 mark for Ohm's law
[3]

(b)

(i)

21 2 14
Voltage drop V,, =IR, :?xgz?v

Voltage drop V,. = IR, =%x%:§

(b)

(iii)

[3]
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31| () Profit=x(1.4-0.5(0.5+0.4+0.1)-0.2) +
1(1.2-0.5(02+04+04)-0.2) + 1
z(1.3-0.5(0.7+0.3)-0.2) =
0.7x + 0.5y + 0.6z 1
[2]
31| (b) 0.5x + 0.2y + 0.7z <2500 1
0.4x + 0.4y + 0.3z <2000 1
0.1x + 0.4y <1000 1
[3]
31| () | () . Maximise 0.7x + 0.5y +600 1 Allow omission of 600
subject to:
0.5x + 0.2y <1800
0.4x + 0.4y <1700 1 Allow one error or one omission
0.1x + 0.4y <1000
x,y=>0 1
[3]
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3| (c) | (ii)
Y
10000 |73y T T T T
I N1 T S O O
NPT RS AOU 4 | 1 mark for
03 2] (O U IO AU S S SO SOOI SNV S S SO SO SO SV S SO SO O SO each constraint
\ """ R 1 mark for
000 e N T feasible region
T T e S T S S S e
AR SN SUPR N S M T EET T RTIT EEE SPREF BEPRE ERRE SR R S R A (mark for
\ objective
5000 : | 5 5 | | PrO_ﬁL 0 7)6 . Q 5 : 5 5 5 5 ! 5 ! function
S R S N A S o y """ I included with
4000 N N A part iii)
I NG N S S S [4]
K T Nl e | R e S L L e e
2000 i SN S
RN 0 BB i = St S M ey Rt o st s s
1000 |- regon |4 e D 1000 -
k X

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
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3| (c) | (iii) | x between 3100 and 3300 Accept answers read directly from graph
y between 1000 and 1200
OR
solving for:
x=3167 0.4x + 0.4y =1700
y=1083 2 0.5x + 0.2y =1800
[2]
4
(@ aw
dt
w =—Ad¢
N
1
j—sz—J'/ldt © In(N)=-At+C |
N
N=Ae™ 1
N=Nywhent=0 = A4=N,
N=Nge™* 1
3]
41 (b) w_ N
e =—
NO
—At=In (lj 1
NO
1
_;{tl/2 = ln(aj
1 1) In(2)
11/2 Z—Ih’l(zj: l 1
[2]
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41 (c)
In ﬁ In &
; No) \N 1
A
N=35% Ny
In Ny In b
035N, ) 035 1
- 2 S
¢ l: by _ 5730 .
A In(2) In(2)
ln(o 13ij5730
= - ~ 8700 years !
In(2)
[4]
51 (a) _t
a=ge ?sint
(ji—a = ge 2(cost _%nt) 1 Allow 1 mark for (uv)'=uv'+u'v OE seen
t
For maximum a
sint
cost =—— 1
tant =2
t=tan"'2=1.1071 1
a=5.04 1
[4]
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51 (b) | (i) Allow 1 mark for
I= je_5 sinzdf = —e 2 cost —lJ.e_E cost dr 1 J-uv'z uy — '[vu' OE seen
2
L N
Ie 2costdt=e 251nt+Eje 2sint dt 1
-2 1 L. 1
I=-¢2cost——| e ?sint+—1 1
2 2
1 L sint
I(l+—j=—e 2(cost+—) 1
4 2
Iz—iez(coswrln[}rc 1
5 2
[5]
51 (b) | (i) _t ;
V= g(—ie 2 (cost+mj+ )
5 2
4 .
v, =0=C= 3 1 Solution must solve for C
1 .
b =98(-e 2(0051+Lnlj+i):3.2701 ms’ |
5 2 5
[2]
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