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Exercise 4A

1 a Sketching the function:
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There are negative values for f(x) when —1<x <0, so this is not a probability density function.

b Sketching the function:
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There is no negative value of f(x)
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Area is not equal to 1, therefore this is not a valid probability density function.

3
Area under f(x) = jl Xy = {

¢ When f(x)=0, x= 20 =126 (2d.p.). So for —1<x <1.26, f(x) < 0. As there are negative values

for f(x), this is not a probability density function.
Alternatively, reach this result by sketching the function:
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2 The area under the curve must equal 1, so:

[k -Ddv=1

3 a For the non-zero parts of the function, its graph is a straight line running from (2, 0) to (6, 0.5).
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b For the non-zero parts of the function, its graph is a straight line running from (1, %j to (4,
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4 b j:kxzdle
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5 a The area under the curve must equal 1, so:

[Ck(-x)dc=1
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b For the non-zero parts of the function, its graph is a straight line running from (O, gj to (2,
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5 ¢

P(X>1):.|.12%(4—x)dx:[§x—Lx2}
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The area under the curve must equal 1, so:
jozkxz(z—x)dx -1

1
0

The area under the curve must equal 1, so:
4
[t dr=1

4
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The area under the curve must equal 1, so:
2 3
jo kdx+L k(2x=3)dx =1
[+ e =3k |, =1
2k +[(9k —9k) — (4k —6k)] =1

2k+2k=1

k=l=0.25
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8 b For the non-zero parts of the function, its graph is a horizontal line running from (0, 0.25) to
(2, 0.25) and then a straight line from (2, 0.25) to (3, 0.75).
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As X and Y are independent:
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9 a P(X<0.5):_[:5%(x+1)dx=6%)[0.5x2+x}

:L(Lljzixﬁzlzo.om(4d.p.)
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b For the non-zero parts of the function, its graph is a straight line running from (0, éj to

[10.42].
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9 ¢ By definition, every visitor would spend some time (however short) on the site, but the probability
of spending a long time on the site would be very low but not become zero as x gets larger. So in
reality the probability density might look like this:
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k 0<x<l1
k(x-1  1<x<2
f(x) =
k(3—Xx) 2<x<3
0 otherwise
Since f(x) represents a probability density function
3
[f(x)de=1
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jkdx+jk@~4fdx+ik@—x)dx=1
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b POS<X<15)= [—dv+[=(x"—2x+1)dr
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11a The area under the curve must equal 1, so:
Skdxz
I x
[kInx] =
kIn5 =
=L
In5
1 41 1 4
b P2<X<4)=—| —dx=—-|1
( ) In572 x lnS[nx]2
=L(ln4—ln2)=ln—2
In5 In5

12 a The area under the curve must equal 1, so:
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J:1x+2dx:1

[kIn(x+2)]', =1
kln6=1
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b P(l<X<3)= dx = In(x+2

( ) ln6-[1x+2 nelnCr+2)]
In1.666...

1
=—(In5-In3)=————=0.285 (3 d.p.
ln6( ) In6 (3 dp.)

13 a The area under the curve must equal 1, so:
1
j . ksinmxdx =1

1
{—kcosnx} =1
T 0
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13b For the non-zero parts of the function, its graph is a sine curve of amplitude 5 running from

(0, 0) to (1, 0).
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Challenge

a The area under the curve must equal 1, so:
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