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Questions 1- 5 are based on the following case:

Four experimental trials can be made from a single batch of raw material. Therefore, three batches of
raw material will be required to run all three replicates of this design. The Table given below shows

the design, where each batch of raw material corresponds to a block. (use @ = 0.05)

Chemical Process Experiment in Three Blocks
. ___________________________________________________________________________________________|]

Block 1 Block 2 Block 3
(1) = 28 (1) =25 (1) =27
a = 36 a= 32 a= 32
b =18 b=19 b=123
ab = 31 ab = 30 ab =29
Block totals: B, =113 B, = 106 R~ 1K1
1) The sum of squares of the blocks is: 2 points
6.50
9.95
5.59
10.25
No, the answer is incorrect.
Score: 0
Accepted Answers:
6.50
2) The mean square of concentration (A) is: 2 points
210.22
205.55
203.74
208.33
No, the answer is incorrect.
Score: 0
Accepted Answers:
208.33
3) The mean square of error is: 2 points
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6.58
5.86
4.14
9.66

No, the answer is incorrect.
Score: 0

Accepted Answers:
4.14

4) The p-value for AB is:

0.206
0.001
0.010
None of these.
No, the answer is incorrect.
Score: 0
Accepted Answers:
0.206

5) The significant effects are:

(A, B)

(A, AB)

(A, B, AB)

(B and AB)
No, the answer is incorrect.
Score: 0

Accepted Answers:
(A B)

Questions 6-10 are based on the following case:

2 points

2 points

A 23 factorial design was used to develop a nitride etch process on a single-wafer plasma etching
tool. The design factors are the gap between the electrodes, the gas flow, and the RF power applied
to the cathode. Each factor is run at two levels, and the design is replicated twice. The response
variable is the etch rate (A/m). Suppose that only four treatment combinations can be tested during a

shift, and because there could be shift-to-shift differences in etching tool performance, the

experimenters decide to use shifts as a blocking factor. Thus, each replicate of the 23 design must
be run in two blocks. Two replicates are run, with ABC confounded in replicate | and AB confounded

in replicate Il.
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Coded Factors Eitch Rate
Run A B C Replicate 1 Replicate 2 Total
1 —1 —1 = 550 604 (1) = 1154
2 1 —1 -1 66O 650 a= 1319
3 =l 1 =1 633 601 b= 1234
L | 1 1 =1 642 635 ab = 1277
5 —1 —1 1 1037 1052 c = 2089
b 1 -1 1 T49 868 ac = 1617
7 | 1 1 1075 1063 bc = 2138
8 1 1 1 720 860 abec = 1589
Replicate 1 Rephicate 11
ABC Confounded AB Confounded
(1y= 330 a= 06609 (1y= 604 a= 0630
b= 642 b= 633 ¢ = 1052 b= 601
ac= 749 c = 1037 ab= 635 ac = 868
be = 1075 abc = T29 abe = 860 he = 1063

6) The sum of square for the replicates is:

3875.06
3785.06
8375.06
3857.06

No, the answer is incorrect.
Score: 0

Accepted Answers:
3875.06

7) The degrees of freedom of error is:

5
7
9
None of these

No, the answer is incorrect.
Score: 0

Accepted Answers:
5

8) The sum of squares of BC is:

18.06

20.06

21.06

23.06
No, the answer is incorrect.
Score: 0
Accepted Answers:

18.06

9) The mean square of ABC is:

6.12
7.89
8.79
9.55
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No, the answer is incorrect.
Score: 0

Accepted Answers:
6.12

10)he significant main effects are: 2 points

AC
B,C
A, B
A, B,and C

No, the answer is incorrect.
Score: 0

Accepted Answers:

AC
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