T4 Marks

Normal Distribution Practice ba/

1. A random variable X is distributed normally with a mean of 20 and variance 9.

® Fndrrs24s). normaledf (-1999,24.5, 20, 3) = 9483

3)
(b) Let P(XY<K)=0.85.

() Represent this information on the following diagram.

20 k—
(ii)  Find the value of k.
it Wownn (25,25, 8) = 28.) ®)

(Total 8 marks)

2. Let the random variable X be normally distributed with mean 25, as shown in the following diagram.

5 |2
| .2

The shaded region between 25 and 27 represents 30 % of the distribution.
(@) FindP(X>27). =, 2
@
(b)  Find the standard deviation of X. n 3 Q
‘ e (&)
Fom ]m-d a, P(xé27 ) (Total 7 marks)
» - L re
v Noem (8,0, 1) = 842 (Z-sco
.¥42=27-25 = 2.33
0’ )

3. Arandom variable X is distributed normally with mean 450 and standard deviation 20.
@ Findpx<475). Normal cdf (-9999 e PR L 20) = . 84
2
(b)  Given that P(X > a) = 0.27, find a.

P(X42) =73 yavNorm (73,450,290 = Yl @

(Total 6 marks)
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4. Let X be normally distributed with mean 100 cm and standard deviation 5 cm.

(a)  On the diagram below, shade the region representing P(X > 105).

i

| 2
oo oS @)

(b) Given that P(Y < d) = P(X> 105), find the value of d. o = 95
)

(¢)  Given that P(X> 105) = 0.16 (correct to twa significant figures), find P(d < X < 105).

Y\D‘rM“( C-d'F (qu 05, l 00, S) = (p?" (Total 6 marlg;

5. A box contains a large number of biscuits. The weights of biscuits are normally distributed with
mean 7 g and standard deviation 0.5 g.

(a)  One biscuit is chosen at random from the box. Find the probability that this biscuit

(i)  weighs less than 8 g; Y'\OY‘M“‘ CA'F(_q‘P\q, 8,7; . S)a q-’-l
(i)  weighs between 6 gand 8 g. v\oma\ Cd_-F c [p,%, 7) .'5) - qsq‘

“
(b) Five percent of the biscuits in the box weigh less than d grams,
(i)  Copy and complete the following normal distribution diagram, to represent this
information, by indicating &, and shading the appropriate region.
(i) Find the value of d. | AN N o ( 0%, 1, 5) = (.18
%)

(¢) The weights of biscuits in another box are normally distributed with mean g and standard
deviation 0.5 g. It is known that 20% of the biscuits in this second box weigh less than 5 g.

| PR L5208
Find the value of . ;V‘\\J NO"’M (-20, o"j = - Y2 C.z—f[bfc(%

e e (Total 13 marks)
-B4YZ2=5"Mm
g

5.42 = p
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6. Itis claimed that the masses of a population of lions are normally distributed with a mean mass of
310 kg and a standard deviation of 30 kg.

(a)  Calculate the probability that a lion selected at random will have a mass of 350 kg or more.

novmal Col'F( 250,999,211, %) = 09| @)

The probability that the mass of a lion lies between a and b is 0.95, where @ and b are

symmetri¢ about the mean. Find the value of @ and of b.
02-4 P(XLa) =.025 P(xeb)= 975 3
‘ 02% . 30) (Total 5 marks)
jav Novm (. 025,310, m\lNW”‘( 15,310, 3 )
3\0 = 25| = 3A

Se a= 25} % b: 3A
7. The heights of certain flowers follow a normal distribution. It is known that 20% of these flowers
have a height less than 3 cm and 10% have a helght gr ater than 8 cm. \-7 P ( x4 3) =.20
= P(X>%
Find the value of the mean x and the standard deviation o. L..7 or P ( x & %} =90
i Noem (020, 0,1 = - 842 —> ~842:3-, Pt Fnail
~ (90,0,)* |. 282 -\ 8-p 12820
N N O 10 )Y ) l 2-
3 M r - 8420
1 ?-8’2 _3_'_;4 =2.1240" "
v 2.35 , = 4.9
8. The heights of trees in a forest are normally distributed with mean height 17 metres. One tree is
selected at random. The probability that a selected tree has a height greater than 24 metres is 0.06. —‘?P( X ? Z‘{) .Ob
(a)  Find the probability that the tree selected has a height less than 24 metres. P ('x LZ’-D ‘H.
2
Pl(x424) =1 —.0b = A4

(b)  The probability that the tree has a height less than D metres is 0.06.
Find the value of D. 'P( XD 3 =

_ &)
B *@
- .D
l? , 7,, 2:‘ (¢) A woodcutter randomly selects 200 trees. Find the expected number of trees whose height lies
B between 17 metres and 24 metres.
o ; = o y A (4)
\ 2( Dl’) . %_‘? P ( [7 < 7(4 ) (Total 9 marks)
z <

E(x) = 200 (\44)
=?%,
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10.

The scores of a test given to students are normally distributed with a mean of 21.
80 % of the students have scores less than 23.7. P( 9( 223 _’) & ?D

(a)  Find the standard deviation of the scores.

\vwW Noem (.80, #0,1) = FHZ (Z-Score) 3)
-z 2812l e 3.2

A student is chosen at random. This student has the same probability of having a score less than 25.4
as having a score greater than b,

(b) (i)  Find the probability the student has a score less than 25.4. - s
normal cdf(-9999, 25.4, 21,3.21) * IS

0% (i) Find the value of b,

iI’\\'NOfM (.0%'9‘, 2. l) 3 '2') =l (Total‘?mar!g;

The heights of certain plants are normally distributed. The plants are classified into three categories.
The shortest 12.92% are in category A.

The tallest 10.38% are in category C.

All the other plants are in category B with heights between r cm and ¢ cm.

(a) Complete the following diagram to represent this information.

@)

(b)  Given that the mean height is 6.84 cm and the standard deviation 0.25 em, find the value of »

and of ¢, P(xdr.) = |2q?_ ©
iV\\l NOU’M (-l Zqz, (p.g"(').2§) (Rotal 7 marks)
r = (.50

- - . -— e -

P(x >t) =.1038
so P(X<t)=1-.1035= 3902
myNorm (8902, b.§Y, .25

5= 0%
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