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1)a) Stem L eaf
0 7,6,2,81,38,4,7
1 3,2,4,3,0,4,0,3,6,9
2 56,18 4
3 4,6
4 7,51
5 0
b)
Class 1-5 | 610 | 11-15| 16-20 | 21-25 | 26-30 31-35 | 36-40 | 41-45 | 46-50 | Tota
Frequency 4 7 6 2 3 2 1 1 2 2 30
Histogram
fX
c) Meanzs—=@=l8.67
Sf 30
. 2 aBfxo
Variance: -c—+
eN g
.2
- 16190 28000 _ 159 56
30 e30 g
(6]
26 1 4 1 2 1
2 P(A)=—=—P(B)=—=—:P(ACB)=—=—
)()522()5213(C)5226

Computed values lead to P(A € B) = P(A) . P(B) . Hence A and B are independent.

So the color of the card does not affect its probability of being aking.
(2

3) M : Theevent that the student passed in Mathematics test.

S: The event that the student passed in Statistics test.

d PM°CS)=P(MES)®)=1-P(ME S

Now P(ME S) = P(M) + P(S —P(MC 9

65,7 3 _105
120 120 120 120
105 15 1

\ PM°CS)=1- —=—==
MCS) =l 0 20 8
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b) B: Theevent that student passes at |east one test
:MES
pv/B)=PMEB) s g
P(B)
65

P(M G B) = P(M) ==5:P(B) = P(M Es)_E

65 105 _65 _13
HencePM/B) = —/ — = ——

120120 105 21

2
- f(xy) = ;(%y)
| 6e (2x+3y)

4) a)Joint pdf of (X,Y) =

O el sewhere

|2e2x x>0

b) Marginal pdf of X: fy (X) =
, 0 elsewhere

|3e-3y . > 0
Marginal pdf of Y: f,(X)={ Y
1 O elsewhere

OP(XELDC(YELD)=1-62—-e%+¢e°

dP[A<X<3PC(1l<Y<2]=FB2-FGB1-F12 + F(1,1
- 5_gb_g%+ gl

€1 % . -Hoear, Y. -Xxa U
5 My (t) =6— (g"e ® dx+ce"e @ dxy
e2a ¥ a Q

= e* /(1- a’t?)
Kx(t) = log M(t) = at log(1 — a%t?)

Mean: Ky () |, = @; variance: K (t) |,., = 2a°

il 2 -x/2
6)f(X):?16xe ; x>0
1o otherwise

¥
P(x > 12)= §f (X)dx
12
¥

1
= x2e *'2dx =13¢®
12
= 0.0322

7) This problem is an application of Binomial distribution

Heren=7; p= 1/10and g = 9/10

0506

(9]

(6]

(5]

(3]
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a) P(X3 1) = 1 -P(X = 0) = 05217
b) P(X = 0) = 0.4783
Q) P(X=7)»0
(3]
QPXM =net(t/n ;n=012,..
i) P (6callsreceived in 2 hours) is evaluated by taking n= 6,t= 2so that | t = 16
P(X(t) = 6)= e~ 165/6! = 0.0026
ii) P (atleast 2 calls in the next 20 minutes) is evaluated by takingt=1/3,sothat | t= 8/3
P(X(t) 22) = 1-[P(X(t) = 0) + P(X(t) = 1)]
=1-[ &%+ &% (8/3)]

= 0.7452
(3]

9) a) Statement of central limit theorem
b) Heren = 950, p = 0.57, g = 0.43

Mean : m= np = 950 x 0.57 = 541.5
SD :s = anq: 15.2593

) P(X3 565) = P(X*® 565.5)
X - m, 565.5- 541.59
= P¢ 3 =
- 152593 g

= P(Z> 1573) = 0.0583

i) P(535£ X£ 575) = P(534.5£ X £ 575.5)
_ PgéS34.5- 541.5£ 7 575.5- 541.59
é 15.2593 15.2593 g
= P(0.46£ Z £ 2.23)

= P(O£ Z£ 0.46) + P(O£ Z £ 2.23)

= 0.6643
(5]

10) X ~f(x) = me™ ;x> 0,m> 0

Hy: m=20 H,: m= 30
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¥
P(Typel error) = 0?0 e®dx=e=0
28
28
P(Typell error) = 6306'30de21- e®0=1 [2]
0
11) a) Hy: Thereisno association between gender and color blindness

Observed Expected
904 946.25

2 [o]
998 955.75 c'=a

91 48.75
7 49.75 c? =76.598
Critical value of 002_05 (2) : 3.8414
Inference : Reject Hy

..904
b) L(q/data):Constantéd- 96 a- q% gg
€2 g E 2 g €2

.998

8 10y
)
QoL

-

Q
&llo N

A-90
log L = Constant + 904 log Q—q++99
e 2o

+91Ioggﬂg+7| aEq—

e2g 2
flog L e 2 oeelo
=904 —+7§——2q
Tlog L

- Z—2+008
)[[ 1- qf 2o
o =0p g?(3005) +(904) - 105 =0

solution of this quadratic equation gives an admissible q = 0.089

0
a

[19]
12. From the data, we have

New method : ;(:%=76

Old method y=5—;6 =72
1 o -2 336
2 = X - X| ====48.00
S nl_la(. ) 7
,_ 1 o =\ _ 288 _
= yf=22=-s.14
S nz_la(y. Y) 7

2 :(nl' 1)312 +(n2' 1)522
n+n,- 2
_ 336+228

pooled variance: S

=44.57
S=6.676
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a) Ho: The mean scores under two methods are equal .

Ix-y|
1 1
S |—+—
Jn71 n2
—L—ngs
6.67642/8

Critical value of tat 5% level for 14 df : 2.145

Test statistic: t =

Inference : Do not reject Hy
b) Hy: Thevariance of scores under the two methods are equal

S 4114
Critical valueFq g5 (7,7) = 4.99

Inference : Do not reject Ho.

V)] P&E;' _)-t S i+i< - <(;(-_)+t S i+i 9_1-61
é y aj2 nl n2 rq nE y aj/2 nl n2 5

The 95% confidence interval is (76 - 72) + 2.145 C 6.766 %+%

This gives the 95% confidence interval as
(4 +2.145 x 6.676 x 0.5)
ie ( -3.16, 11.16)

[12]
13.a)

abB%

Huband's Age

Wife's Age
From the scatter plot we infer that there is a positive association.
b) For the data given

Xx=42  y=3959 n=12
S(x- X) (Y- y)=1554.75 S(x- x)2=1626.25 S(y- y)? =1582.92

_ Sx-X)(y-y)
—2 —2
VS(x- %) /S(y-Y)
1554.75
= ! =0.969 (High positive correlation)
J1626.25/1582.92
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OHo:r=0 ; Hi:rto0

~ rdn-2 0969 410 0969 3.16
Test statistict = = =-

J1- 12 A1- 09692 0.247
=306 _ 15 408
245

Critical value of toos at 10 df : 2.228. Therefore, Reject Ho
(8l

14.a) by andb; are the parameters of the model

Y :yield of chemical processis dependent variable.
X : temperature is the independent variable
b) From thedata Sx =0 Sy =92
S¥*=110 Sxy = 108

Hence the normal equationsgive b , = 8.36 and b, =098

The prediction equationis  y =8.36 + 0.98x
¢) Total sum of squares: S(y- Y)? =164.545

Residual sum of squares: S(y - y)* = 58.509

ANOVA
Source SS df. MSS F
Regression 106.036 1 106.036
Residual 58.509 9 6.501 106.036
FmF———=16.311
Total 164.545 10 6.501
For testing Hy: b; = 0 at 5% level, we have the critical value F(1,9) at 5% as: 5.12. Hence
weregject Hy
d) 95% confidenceinterval forb;
" S " S
bl- tn-2,a/2 < b1<b1+tn-2,a/2

NEW 7S,
where S, =S(X- X)? and S: Mean residual sum of squares
=110 =6.501
Thisgives 95% ClI for b, (- 0.423, 2.383)

€) (1-a)% CI for true mean value of y when x = Xo.

a&en A -2 0
gbo+blxo¢tn-2,a/25 1+M:
8 \}n S, p

This gives 95% CI for y when x = 3 as (5.186, 17.414)

f) Theresidual sum of squares seemsto be minimum. This model is O.K
[13]
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¥ ¥

158) OCKxXY(4x +9y)e *Vdxdy =1
00
¥

¥ ¥ ¥
P (yx’e *dxcye ¥ dy+cpxe “dxcy e dy =%
0 0 0 0
P 483 G2+9& G3=1/k

b 4x2x1+9 x1x2=1/k b kzzi6

Marginal pdf of Y :
¥

1
f.(y) = O=Xxy(4x +9y)e *Vdx
y (%

1

%[ye'y(8+9y)] y>0

Marginal pdf of X:
- X
+
xe *(4x 18);X>

f (x)= 0
26
Conditional pdf of Xgiven Y=y
f(x/Y _ y)= xe *(4x +9y)
(8+9y)
¥ - X
E(X/Y=y)= (‘)<—dxe (X N
0 (8+9y)
_ 24+18y
(8+9y)
¥, Xe X (4x +9y)
E(XZ/Y:y) :(\)(z—dx
0 (8+9y)
_ 96 +54y
(8+9y)

%6+54y a@@4+18y 0

V(XY =y)= T
( Y) 8+9y) 8+9y 4
[10]
16.) X; ~ Poisson with mean 5
N
s=a X, , N~B(0,p=0.2)
t=1
E(S)=m=mm =(10x0.2) x5
V(e =si=mgsZ+sint
=(10x0.2) 5+ (10x 0.2x 0.8) X 5
=10+40=50
(2

*kkk*k



