Question

Number Scheme Marks
L(a) |{P(X>4)=]1-F4) 1—F(4) seen or used | M1
2
{:1_3}:— —or04 | Al
5 5
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 121
(b) P3<X <a)=0.642
@) - FR=0e) e F(@)-F(3)=0642 | Mloe.
F(a) - %(32 -4)=0.642 {:> F(a)= 0892} Correct equation | Al o.e
1 ””””””” 1 L Solving this equationoe., |
§(2a-5)— 5(32—4) =06482=>a=.. leadingto a=..(or x=..).|dMl
___________________________________________________________________ Follow through their F(3) |
{%(Za—S)— 0.892 3} a=4.73 a=473(or x=473)| Al cao
S 1N
(b) | Alternative Method for Par¢p) 4
4 . . .
.[ (L ] { dx} Corrle.ct expression for finding the M1
AR R profligy between 3 =W 5= 4
4 2 2
= x_z =£,3_2 - Correct 4——3— Al
20 200 20 | 20 o 20 20
,,,,,,,,,,,, ... simplified orun-simplified |
i ary Writes a correct equation and
j [—x] {dx} + J. [_] {dx} =0642= a= . attempts to solve leading to | dM1
e < . - \ a=..(or x=_)]
7 2 8
—+=a-——==0642 =+ a=473 a=473(or x=473) | Al cao
20 5 5
(©) a1 1 Attempt at differentiation. See notes. | M1
f(x)_a[%(xz 4)] T e
At least one of —x or — | Al
f(x)= i(l(ZJc—S)] I B e £ i £ Bt
dx\5 5 Both —x and = | Al
L)c, 2<x<4
10
2 This mark is dependent on M1
f(x)=1 =, 4<x<5 All three lines with limits correctly | dB1ft
5 followed through from their F'(x)
0, otherwise
4L




. The time, in minutes, spent waiting for a call to a call centre to be answered is modelled
by the random variable 7 with probability density function

i L(r-‘—48:+128) 0<t<4
£(r) = {192 .
otherwise
0
(a) Use algebraic integration to find, in minutes and seconds, the mean waiting time.
3)
7
(b) Show that P(1 < T < 3)= T
D
3)
A supervisor randomly selects 256 calls to the call centre.
(c) Use a suitable approximation to find the probability that more than 125 of these
calls take between 1 and 3 minutes to be answered.
)
gtﬁgﬁ: Scheme Marks
@1 " + bx)daf=1] Ml
3 ezl Al
@ bt
3 2 |
3 2 dM1
[a(z )+b(z )J_(§+%]=1
Alcso
114a+24b=1%
4)
(b) | 114L)+24b=1=b=—1L Bl
[EC) =[] (g +5'x*)dx MI
ESNEA O G (11]_54
360 270] 7 (360 270) (360 270) 7 Alft, Aloe
(4)
(c) r 3 2 3 2
J'(%t2 —ggt)dt = L’ﬁ—m]; or _[(%x2 — & x)x = Z— &5+ ¢ withF(1) =0orF(7) =1 | M1
1
0 x <l
3 2
F={ -2 L j<xe7 Al BI
270 180 540
1 x>7
3)
(d) | P(X >54")=1-F(54')=1-0.42305...=0.5769.... awrt 0.577 | M1 Al
2)
(e) | Since (d)>0.5, [the mean is less than the median] therefore negative (skew). M1, Al
(2)
Total (15)
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Question

Nukaber Scheme Marks
5(a) F(6)= 1
4k(12—7)=l M1
- Al
20
o —2a-3=4(2a-7) M1
a*-10a+25=0
(€-5)*=0
a=35 Alcao
P(4.5<X < <5.5)=F(5.5) - F(4.5) Ml
] | b
= dx——x(11-7)->=x(4.57-9-3) dM1
20 20
= ;’—(1} or 0.3875 orawrt 0.388 Al
(7)
(b) 1
—(2y-2 3<y<5 M1
T, .
f(y)= % 5<y<6 Alft
0 otherwise Al
(3)
Notes Total 10




Question

N Scheme Marks
3 ! 1,
5(a) L —(3-1)d {31—51 or 11(3_x)dx:1[3x_7}+(? Ml
= 3x—x—2 - 3—l or L 3(1)—_(_1)-2_ +C=0and C=—=
4 2 2 4 2
N Al*
Leading to [ 3x—=|=2 ffor 1. x. 2*
4 2 8
(2)
(b) J‘jidf-kF(Z) or j%dx andusing+cwi‘[hF(2)—-% or 025(x-2)+F2) | Ml
_E%(I—Z)d.wl:ﬁ) or Ji(x—Z)dxand using + ¢ with either F(3) = % orF(4)=1 | Ml
0 il
L E B
4 Z 8
1 Al
F(x)=1 —(2x-1) 2<x >3 Al
= BI
l(x——Zx]H 3<x,, 4
4
1 x>4
(%)
© P(1_2~<X43_1)=F(3_1)—F(1_2)
G.1)? 122) 5) 89 Q)
=2@.D) [+1'-| —[31.2)————|-= |=— vt 0.556
[4[ T A== 13 10 i T
(2)
Notes Total 9




Question Scheme Marks
Number
3. (@
{ M1
/. . Al
| 3 | ¥ @)
(b) (3 ) 3J
df == (4y* -
mlar=p)] 8 M
(8y-3y*)=0 MI1; Al
(3)
€ E(Yz)—r[i s_6 2 Ml
“hi\zs” 4
=| —y*-—’ L
- or 7.636 or 7.64 dM1; Al
4
@ Var(Y)= M1
awrt 0.368 Al
(2)
I
© E(y—])x;—s(y—l)zo.l (y-1) dy=0.1 M1
I 6 ! 6 :
~(p=1)x—(y-1)=0.1 —x |+=|=0.1 ~(x-1) =0.1 Al
SO ) Jedf-or a0 S
(y-1)’ awrt 1.91 dM1; Al
(4)

Total 15




Question

Biakior Scheme Marks
7
(a)
{f(x)“ Correct shape with correct
curvature and straight line with BI
04 negative gradient. Must start
:: and end on the x-axis.
i 2,6 and 0.4 labelled in the
: RS correct place | Bl
2 6
{x} 2]
(b) {Mode=} 2 2 | BI
1]
5 1 )
(c) {P(X >2)=} —0(6—x)dx or 5(6—2)(0_4) or 1— 2—x dx M1
2 0
=08 0.8 | Al* cso
2]
(d) &x*, 0<x<2 Bl
[4rde+ [ L6 -r)r =02+ Llor— 17 or
0 2 M1
J%(E}—x)dx:%(ﬁb —1x’)+cor —(6-x)* +dwithF(2)=0.2 or F(6)=1
0 x<0
4
F(x)= 0¥ : 0<x<2 Condone < for < (etc.) throughout part (d) Al
(6x—1x"—8)oe. 2<x<6 and vice versa Bl
1 =0
4]
(e) {P(X{aX>2):§ ::>F(a):} 3(0_8)+ 0.2::=107 0.7 | MIA1
2]
f) LY P 71 I or l(6 a)ﬂ-l—(6 a)=03 M1
( 10 2 10 2 10 Ay
1224122 - 4(1)(30
{92—120+30=0==-}a= 2 (1X30) dM1
{a=35505102.. =}a=355(sf) awrt 3.55 only | Al
3]

14




Question

Nicmbie Scheme Marks
31 2~ s1
s | E(T )_L-S—O(lsr 2t )dr+L e dr Ml
4 3 3 5 $1 3 3 5
b=l 6 -2 4l o =gl |+l | o Al
50 2 60 25 100 60
0 = 1] 3
4
=1 ex3el +(12—5w2—7J or =i(162—ﬂ)+[2—5-i) oe MI1d
50 . 60 60 50 2 12 20
L
300
Var(T) = '4.063... —(1.66)’ M1
=1.3077... awrt 1.31 | Al
(5)
(b) I’de+thereC=09or IBL(IS—ZI) dr  orusing F(5) =1 to find C M
320 7 o5 £
0 t<0 Bl
18-2¢)’
L(lSt—tz)orlﬁZ—u <t<3 Al
[F(t):} 50 200
1
—1+0.75 3<t<5 Al
20
1 t>5 (4)
" 1 2qn EL _
© | P(T>2)=1- %(ISXZ—Z) or 1- | S5 (18-20) dr M1
=i or 0.36 Al
25
(2)
(d) P(0<T <3.66) =F(3.66) M1
=0.933 Al
(2)
Notes Total 13




Question Scheme Marks
3.(a) Bl
(shape)
Bl
(domain)
This is not a valid probability density function since f(x) <0 for x> 3 Bl
_ (3)
(b) | [g(») = k(12y-»*)]
12-3y*=0 Ml
}’: 2 A.l
(3)
(c) it s
j‘k(IZy—yl)d},:k{éyz _%} MI
1
s 3 I
}i[6>(3 —I—6+ZJ:1 Ml
—_ 1_
k 28 Al
3)
(d) | = 1 4 14
I g1 sedngane o sl 2. e S |
!5(12}, y )d_}_28 6xm 2 (6x1 4} =():5 Ml
m' =24m’ +79=0—> m=198437... awrt 1.98 M1 Al
(3)
(e) | Median = Mode, therefore there is no skew. MI1AIlft
(2)

Total 14




