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QUESTION 1

(a) (i) F(x) =

x∫
−∞

f (y)dy


0 x ≤ 0

x 0 < x < 1

1 x ≥ 1

(ii) Thus P

(
X <

3

4

)
=

3

4∫
0

dx = x/

3

4
0

=
3

4
− 0

= F

(
3

4

)

=
3

4

(b) (i) P(30 ≤ Y ≤ 40)

P(30 ≤ Y ≤ 40) = P

(
30− 37

4
≤ Z ≤

40− 37

4

)
= P(−1.75 ≤ Z ≤ 0.75)

Using Text table = 1− P(Z > 0.75)− P(Z > 1.75)

= (1− 0.2266)− 0.041)

= 0.7324

(ii) P(Y ≤ c) = 0.67

⇒ P

(
Z ≤

c − 37

4

)
= 0.67 = 1− P

(
Z ≥

c − 37

4

)

Using Text table = P

(
Z ≥

c − 37

4

)
= 1− 0.67 = 0.33

2



STA1503/202/2/2018

Looking up 0.3300 in the body of the table we get(
c − 37

4

)
= 0.44

⇒ c = 37+ 4(0.44)
= 38.76

QUESTION 2

(a) F(y) =

y∫
−∞

f (t)dt we need to look at 4 intervals.

y ≤ −1, −1 < y ≤ 1, 1 < y ≤ 3, y > 3

y ≤ −1 : F(y) =

y∫
−∞

0dt = 0

−1 < y ≤ 1 : F(y) = F(−1)+

y∫
−1

1

4
dt

= 0+
1

4
t/

y

−1

=
1

4
y −

1

4

1 < y ≤ 3 : F(y) = F(1)+

y∫
1

(
1

4
t −

1

4

)
dt

=

(
1

4
.1+

1

4

)
+

[
1

8
t2 −

1

4
t

]y

1

=
1

2
+

(
1

8
y2 −

1

4
y

)
−

(
1

8
−

1

4

)

=
1

8
y2 −

1

4
y +

5

8
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y > 3 : F(y) = F(3)+

y∫
3

0 dt

=
1

8
.32 −

1

4
− 3+

5

8

=
9

8
−

3

4
+

5

8

= 1

F(y) =



0, y ≤ −1

1

4
y −

1

4
, −1 < y ≤ 1

1

8
y2 −

1

4
y +

5

8
, 1 < y ≤ 3

1, y > 3

(b) P(0 < Y ≤ 2) = F(2)− F(0)

=

(
4

8
−

2

4
+

5

8

)
−

1

4

=
3

8

(c) P(Y ≤ 2/Y > 0) =
P(0 < Y ≤ 2)

P(Y > 0)

=

3

8

1− F(0)

=

3

8

1−
1

4

1

2

4
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(d) E(Y ) =

∞∫
−∞

y f (y)dy

=

1∫
−1

y

(
1

4

)
dy +

3∫
1

y

(
1

4

)
(y − 1)dy

=

[
1

8
y2

]1

−1

+

[
1

12
y3 −

1

8
y2

]3

1

=

(
1

8
−

1

8

)−1

+

(
27

12
−

9

8

)
−

(
1

12
−

1

8

)

=
7

6

QUESTION 3

(a) F(y) =

∞∫
−∞

f (y)dy

=

y∫
1

t

4
dt

=
t

8

∣∣∣∣y
1

dt

=
y2 − 1

8
; 1 ≤ y ≤ 3

so

F(y) =



0, y < 1

y2 − 1

8
, 1 ≤ y ≤ 3

1, y > 3
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(b) E(y) =

∞∫
−∞

y f (y)dy

=

3∫
1

y

( y

4

)
dy

=
y3

12

∣∣∣∣3
1

=
9− 3

12

=
6

12

=
1

2

(c) Support (Y ) = {y/1 ≤ y ≤ 3}

Support (3y − 2)

⇒ {3y − 2/1 ≤ y ≤ 3}

⇒ (u) = {(u)/3.1− 2 ≤ y ≤ 3.3− 2}

= {(u)/1 ≤ u ≤ 7}

(d) Let g(u) 6= a(u) be the pd 6= C DF of u

Distribution function method

G(u) = P(U ≤ u)

= P(3y − 2 ≤ u)

= P

(
Y ≤

u + 2

3

)
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⇒

g(u) = G
′
(u) = F

(
u + 2

3

)
.

d

du

(
u + 2

3

)

= F

(
u + 2

3

)
.
1

3

g(u) =
1

3
.

(
1

6

)(
u + 2

3

)
.

u + 2

54

{u + 2

54
, 1 ≤ u ≤ 7

0, elsewhere

QUESTION 4

(a) (i) Since the number of calls arriving during one hour period has a Poisson distribution with

mean 10,

the number arriving during any
1

2
hour period also has a Poisson distribution but the

mean λn =
1

2
.10 = 5

So N~Poisson (5) and

P(N ≥ 3) = 1− P(N < 3)

= 1− [P(N = 0)− P(N = 0)− P(N = 0)

=
50e−5

0!
+

51e−5

1!
+

52e−5

2!

= 1− e−5

(
1+ 5+

25

2

)

= 1−
37

2
e−1

or 0.875
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(ii) The waiting time until the first call and waiting times between any two successive calls

have exponential distribution with rate λ = 10 (per hour) and mean
1

β
=

1

10
= 0.1

Thus P(W < 0.1) = F(0.1)

= 1− e
−

0.1

β

= 1− e
−

0.1

0.1

= 1− e−1

= 0.632

(iii) Y,the waiting times until the 2nd call, has a Gamma distribution with α = 2and β =
1

λ
= 10,

so P(Y < 0.5) =

0.5∫
0

1

0(2)

(
1

10

)2
y2−1e

−
y

10 dy

=

0.5∫
0

100ye−10dy

evaluate the integral using integration by parts: letting u = y, du = dy

dv = 100e−10ydy,v = −10e−10y

∫
100ye−10dy =

∫
udv

= uv −

∫
vdu

= −10ye−10y +

∫
− 10ye−10ydy

= −10ye−10y − e−10y + c

so that P(Y < 0.5) = [−10ye−10y + e−10y]00.5

= (−5e−5 − e−5)− (0− e−0)

= 1− 6e−5

= 0.960
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QUESTION 5

(a) (i) Since f (y) is a density function,

1 =

∞∫
−∞

f (y)dy

=

1∫
0

(a + by2)dy

= ay +
by3

3

∣∣∣∣1
0

so 1 = a +
1

3
b

(ii) Since E(Y ) =
3

5
,

3

5
=

∞∫
−∞

y f (y)dy

=

1∫
0

y(a + by2)dy

=

1∫
0

y(a + by3)dy

so
3

5
=

ay2

2
+

by4

4

∣∣∣∣1
0

1

2
a +

1

4
b

Therefore,

{1

2
a +

1

4
b =

3

5

a +
1

3
b = 1

}
⇒

{a +
1

2
b =

6

5

a +
1

3
b = 1

}
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1

6
b =

1

5
therefore b =

6

5

thus a +
1

3

(
6

5

)
= 1⇒ a +

2

5
= 1⇒ a =

3

5

so a =
3

5
, b =

6

5

(b) (i)

_1
2

_1
3

_1
3

_1
2

_1
32_ 1 1 2_

(   ,   )

f y y=(  )1

_

P

(
−

1

2
≤ Y ≤

1

3

)
= area of square +ares of a triangle

=

(
1

2

)(
1

2

)
+

(
1

2

)(
1

3

)(
1

3

)

=
1

4
+

1

18

=
11

36

= 0.306
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(ii) E(Y ) =

∞∫
−∞

y f (y)dy

=

0∫
−1

y.
1

2
dy +

1∫
0

y.ydy

=
y2

4

∣∣∣∣0
−1

+
y3

3

∣∣∣∣1
−0

=

(
0−

1

4

)
+

(
1

3
− 0

)

=
1

12

(iii) F(y) =

y∫
−∞

f (t)dt

y ≤ −1 : F(y) =

y∫
−∞

0dt = 0

−1 < y ≤ 0 : F(y) = F(−1)+

y∫
−1

1

2
dt

= 0+
1

2
t

∣∣∣∣y
−1

=
1

2
y −

1

2

0 < y ≤ 1 : F(y) = F(0)+

y∫
0

tdt

=
1

2
+

t2

2

∣∣∣∣y
0

=
1

2
+

(
1

2
y2 − 0

)
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y > 1 : F(y) = 1

F(y) =



0, y ≤ −1
1

2
y −

1

2
, −1 < y ≤ 0

1

2
+

(
1

2
y2 − 0

)
, 0 < y ≤ 1

1, y > 1
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