Mark Scheme for 3E paper 1

1 6x+y=1...... €))]
x+23’-=1 S 3x+y=3 ... )
()= ) 3x==2 Mi
2
x==—2 Al
3
2
Then, y =1—6[——J =5
3 Al
Also accept answers obtained through substitution method:
From (2): Sub x= 1——‘;- into (1):
y
6|1-=|+y=1
[ 3 J d
6—y=1
y=3
Then x = _2
3
2(a) 2x-11<15
2x<26
x<13 B1
2(b) No, because there are 6 prime numbers less than or equal to 13 (2, 3, 5, 7, | Bl
11 and 13).
Clear workings: students must list all the 6 prime numbers.
3(a) 1 Bl
y=-=
x
3(b) y=1-x B1
3(0) y= x?’ Bl
3(d) 2 B1
T
4(a) Itis for y = ka” because whenx =0,y =%k = 0. Bl
Itis for y =ka" because it is an exponential graph, not a power graph.
Accept either of the above.
4(b) Sub (0,2): 2=ka® > k=2 Bl
Sub (4, 1250): 1250 =24*
4 !
a =625=35 B1
a=>5

Deduct one mark if students obtain a = +5
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5(2) 2Y 50 x 3 - x*
_ (?] +g = TZ—SXEJ. (method mark for either 5 or x°=1) [M1
3
6250 Al
-1 -
3(0) (3a)2 b) &b (9a) o 20¢° a’ M1
; X = 5| X (M1 for —— or —5~)
20c 4c 20c 4b°c 9a°b  4b’c
_ 20c° « a - 204°c’
9¢°b 4b°c  36a’b’c
= 5ac4 Al
95*
6(a)
Y 1 Gl -
y= (1‘13 +a correct
shape
and y-
intercept
3
Gi -
» X
0 correct
turning
point
60) | (x-1)=-1 > (x-1f+2=1 .
Draw the line y=1. . [should show attempt to obtain y = 1]
Ya X
1 E ¥: (x- 1) 43
3 f
) L1 y = 1
YT
- » X
o[
Since the line y = 1 does not intersect the graph of y = (x—l)2 +2, the B1

equation has no real solution.
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7(a) _k
y 2
A k
Subx=3,y=10: 10=3—2 2 k=90 M1
.90
Hence y=? (M1 for getting k= 90 or for y=9—?)
x
Suby=45: 4.5 =2-(2-)—
x
x* =20
x= +20 =4.47 Al
(b} y=k{/;
When x is doubled, y = k¥/2x {no marks for writing this only)
k 32y k3 3y
Yax—k¥x 10005 - Y221 1000 Mi
k¥x 1
= 26.0% (3 sf) Al
8(a)
depth
F 3
R Bofemmmre
Bl
< > 0 ‘—p time
[#]
8(b)
Bl
» time
depth
F 3
h fomrmmmmeem g .
Bl
0 ;1 » time
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9(a) 18-0 2
Z:—-— 3mfs B1
o) = 9-18_ 3 Alkernatively:
12"6 2 3 L‘-"I' gvtﬂt\ Q* _k':'_\b s \’C.k- .
Sub (6, 18) into y=—§x+c r-\g q-\%
3 V-6~ \a-b
18=—5(6)+c=—9+c > c=27 x-\s 3
A~ z
Henec y=—-§x+27 —3 |y &
3 - Bl
Subx=10,y=—5(10)+27= 12 m/s = -6
 eg. Similar tri = -6 \8
Accept other methods: eg. Similar triangles. -1 - speed
9c) Area under graph = distance travelled
8x9+%(a—-20)(9)=108
>(a-20)(9)=36
a-20=8
a=28 Bl
10(a) 5x+2(l—3x) =5x+2-6x Ml
Al
=2-x
Accept —x+2
100) | 4ay-2by+6a—3b = 2y(2a—b)+3(2a-b) Ml
11(a) Length ratio=10:12=5:6
Arearatio= 5% ; 6° =25:36 (method mark for correct area ratio} Ml
Total s.a. of larger container = 55936 = 936 cm? Al
25
11(b) Volume ratio = 400 : 686 =200 : 343
Length ratio = 3200 : 3343 = 3200 :7 (M1 for length or area ratio) Ml
3 2
Area ratio = (x/iﬂb ) 7= («]3 200)2: 49
3 2
Total s.a of smaller container = 34—090- x (\l 200) =209 cm? (3 s) Al

Partnerinlearning
9




12(a) 2_i,—_[ +1J( _1) B1
ST Ty L
120) | 6x? +12x-18 = 6(x* +2x-3) M1
= 6(x+3)(x-1) Al
13(8) | EG* =250 =62500
| EF*+FG* =150 +200* = 62500
Since, EF* + FG* = EG*, by the converse of Pythagora’s Theorem, Ml
triangle EFG is a right angle triangle, and ZEFG =90°, Al
Or, by cosine rule,
2 2 2
JEFG = cos™ 150% +200° —250° 1 _ 90°
2(150)(200)
36) |10 _3
250 5 B1
e | _30_3
250 5 Bl
14(a) Map  actual
10ecm 800m
lcm 80m Ml
20.5cm 1640 m
1.64 km Al
14(b) Map actual
lem 30m
(1cm)® (80 m)2 Ml
1cm? 6400 m?
0.113 em? 725 m? Al

29
Accept — cm?®
ceep 2s¢ o
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15 -
® Gradient= m = 6——§=1
5-2
Sub (2,3) into y=x+c¢ Mt
3=2+¢c 2c=1
Hence y=x+1 Al
15(b) T 169
o-6)H k-5 P =2
JGomORG5 =
36+ (k~5) =1_-33 Ml
(k-5 =2
4
k—5=i,}§
4
s
k=5+1/——- or k=5—J—2§
4 4
=175 =2.5
Hence C (7.5, 0) or C(2.5,0) (answer mark is for both correct) Al
15(c) 1 _
Set E(base)(3)=12 5-8=-3 M1
base =8 5xe=\}
Hence D(-3, 6) and D(13,6)  (answer mark is for both correct) Al
16(a) LS X&= (o N \w A ACB M1
Tok &= %0 AC-—-\I Joo® % \ku* Al
AB =+ 6o g0 = lvowe = \wo -.wl?,s@b: A8 e (Bof)
16() | ED=+/20*+160* =161.245 Ml
An 1 =t - =5, © Al
gle ADE = tan [161.245) 5.3° (1 dp)
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