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2. A contin uou s random variable Y ha s the probability density fun ction
give n at the rig ht.

(a) Evaluate the con stant k and ske tch the p.d.f. of Y.
(b) Fin d the mean of Y.
(c ) Find the standard dev iation of Y.
(d) Fin d an expression fo r the value of c so that Pr(−c < Y ≤ c) = 0.8.

BONUS: Fin d the value of c in (d) cor rect to 3 decim al places.

f ( y) ={k(1 −y3) ; 0 < y ≤ 1

0 ; otherwise

(a) Us ing the nor malizing
condition, we hav e:

k∫
0

1

(1−y3)dy = k(y − y4

4
)|

1

0
= k[1 − 1

4
− (0 − 0)] = k.3

4
= 1,

so that: k = 4
3

and the p.d.f. is:

A ske tch of the p.d.f. is shown at the rig ht.

f ( y) ={
4
3 (1 −y3) ; 0 < y ≤ 1

0 ; otherwise. 1

0 1

f(y)

y

(b) E(Y) = ∫
−∞

∞
y.f(y)dy = ∫

0

1

y.4
3 (1−y3)dy = 4

3 ∫
0

1

(y −y4)dy

= 4
3
(y2

2
− y5

5
)|

1

0
= 4

3 (1
2 − 1

5) = 4
10 = 2

5 = 0.4.

(c ) E(Y2) = ∫
−∞

∞
y2.f(y)dy = ∫

0

1

y2.4
3 (1−y3)dy = 4

3 ∫
0

1

(y2 −y5)dy

= 4
3
(y3

3
− y6

6
)|

1

0
= 4

3 (1
3 − 1

6) = 2
9 .

He n ce: s.d.(Y) = E(Y2) − [E(Y)]2 = 2
9 − (2

5)
2

= 14
225 = √14

15 −∼ 0. 2494.

(d) Pr (−c < Y ≤ c) = ∫
−c

c

y.f(y)dy = 4
3 ∫

0

c

(1−y3)dy

= 4
3 (y − y4

4
)|

c

0
= 4

3 (c − c4

4
) = 0.8;

. .. c − c4

4
= 0.6 or: c4 − 4c + 2.4 = 0.

BONUS (2 marks) When c = 0.6, LHS = 0.1 296, so the value of c li es bet ween 0.6 and 0.7.
when c = 0.7, LHS = −0.1599,

By trial and error; when c = 0.641, LHS = 0.00 4 823,
when c = 0.0.642 6392, LHS = 0.000 000 073,

i.e., c = 0.643 (co rre ct to 3 decim al places) .
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