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ENGR 301 –Section AA

Summer 2013

MIDTERM EXAM

Time:120 minutes

**All interest rates are non-negative

*** Do NOT detach any sheet from this booklet

1-Each question has one and  ONLY one correct answer out of four possible choices:A/B/C/D. [This implies that the choice E in the answer sheet shall be left blank for all questions].
2- DO NOT MARK MORE THAN ONE CHOICE FOR ANY QUESTION AS YOUR MARK FOR THAT QUESTION WILL BE CONSIDERED ZERO.

3- DO NOT LEAVE ANY QUESTION UNANSWERED SINCE THERE IS NO NEGATIVE SCORE FOR A WRONG ANSWER.

4-Choose the answer which is closest to your calculation.

5- Each question has  1 mark.
1. Which of the following contract type has the most risk to the contractor?

a. Lump sum

 

b. Unit price 

c. Cost plus fixed fee

d. Cost plus percentage fee 

2. Which one of the following statements about a functional organization is NOT correct?

a. There is usually poor communication across functional areas 

b. There is high stability and good corporate memory 

c. Is most suitable when design and construction/manufacturing do overlap

d. There is unity of command and excellent corporate memory

3. Which of the following statements about the Sole Proprietorship business organization is NOT true?

a. Creditors cannot make a claim against your personal assets to pay off a debt

b. The sole proprietor is responsible for all debts and obligations related to the business

c. This form of business organization has the lowest amount of regulatory burden 

d. There are tax advantages if your business is not doing well

4. Which type of Canadian business organization structure has the least regulatory burden?

a. Partnerships
b. Sole Proprietorships 

c. Corporations 

d. Cooperatives

5. Interest earned depends on:

a- Principal amount

b-time

c- Interest rate 


d-all of the above
6. You had $1 and you earned $ 0.20 as Interest in the end of period 1. The interest rate was :
a- 0.20

b- 1.20

c- $1

d - none of the above

7. $100 today is equivalent to …a year later given i=10%

a- 100

b- 110
c- 100/(1.1)n
d - none of the above

8.  In the Compound Interest System, in each cycle, the interest rate applies to  : 

a-  principal 



b-  Interest  

c- both principal and interest

d-  none of the above 


9. The total amount of money (Principal plus Interest) in the Compound and Simple Interest Systems are the same:
a- only in the End of First cycle


b- In the End of second cycle

c- In the End of first and second cycles

d- It does not happen in any cycle
10.  If compounding period is less than 1 year 

a-  EAR<APR




b-  EAR>APR
c-  EAR=APR




d – it  depends   

11. The Future value of a special cash flow series at period n is [(i+1-n)(n*(1+i)n]/n., where i is the interest rate and n is the number of periods. The Present Value at period t=1 is:

a-     
(n-1)i+ {[i2+1-n)(n*(1+i)n]/n }-(n-1)i

b-   
(n-1)i-{[i2+1-n)(n*(1+i)n]/n}

c-
(i+1) 2-n(1+i)




d- 
n/(i+1)]


12.  $1250 is paid back to you each year for 10 years . How much is it worth today assuming i=0.

a- 125010

b- 10 log1250  

c- 1250*10

d- 1250*(1+10)

13. The NPV of a project with MARR=16%, is negative. The Future Worth (Net Future Value) of that project would be:

a-negative

b- positive

c- zero 


d- it depends 
14. The Future Value of the following annuities (uniform series) of amount A, is

$ 313 as indicated in Fig.1. Future value of the Cash Flow in Fig.2  at  time n( assuming a discount rate of 10% ) would be:
a -313
 
b-344.3
c -284.5 
d-The information is not enough


15. Starting with the first sum of $A at E.O.Y 1, continue with  a series of cash flows each of which being the compounded amount of the previous one at an interest rate of i and ending at E.O.Y of  n . What would be the Future value of this series at E.O.Y of n? 

a- n*A((1+i)n

b- A[((1+i)n-1]/i
c -  n*A(1+i)n-1

d -none of the above
For questions 19- 24 see the CPM network diagram on the next page.
16. Project completion time is: 
a -60

b -22

c -20

d -other

17. Critical path(s) is (are):
a -ABFJM
b - ADHLM
c -both a&b
d -other

18. LF of activity C is:

a-13

b- 11

c- 12

d- other
19. EF of activity I is:

a- 10

b- 9

c- 8

d- other

20. TF of activity G is:

a- 0

b-1

c- 2

d-other
21. FF of activity H is:

a- 2

b-1

c- 0

d-other

A 300 mlpd (million liters per day) water treatment plant  was proposed to be built in 2012 in Nanaimo, BC. A 325-mlpd plant using the same treatment process was built in 2004 in Prince George, BC for 60 million. Make an order of magnitude estimate based on the following additional information and assumptions.
1-Assume the size exponent m=0.67

3-Assume inflation persists at an average 7% per year

4- Assume the location index for Nanaimo is 1.17 and 1.24 for Prince George.

5-A new high pressure-filter process will be added at Nanaimo at an additional cost of $5 million.
Solution:
(300/325) 0.67  (1.17/1.24) 60(1.07)8= $92.192 million
92.192+5= $97.192 million
Problem 2- (5 marks)

You have been paying $800 as monthly installments for the mortgage of your new house since 5 months ago. You bought your house then, for $150,000 at a 8 % APR compounded monthly and 25% down payment. Now you have decided to sell your house to your neighbor .Given the fact that that new interest rate is now 4%, how long would it take for your  neighbor to clear the outstanding debt, paying the same monthly installments as yours? 













































































Solution: The problem is simply about changing interest rates
after 5 months of mortgage installments


150,000(1-0.25)=$112,500 
outstanding debt at t=0
0.08/12=0.0067  


initial monthly rate
P5=800 [(1+0.0067)5-1] / 0.0067(1+0.0067)5= $ 3920.84  Present value of 5 installments paid before delegating the house to the neighbor
112,500-3920.84  =$108,579.26   Present value of the outstanding balance (at t=0) after 5 installments
$108,579.26  (1+0.0067)5= $ 112,265.27 Future value of outstanding debt at  E.O.M(End Of Month) =5
0.04/12=0.0034  new monthly rate

112,265.27=800[(1+0.0034) n-1]/ 0.0034(1+0.0034)n]   [$112,265.27 is now the present value of  n monthly payment of $800 in future]
Let X=(1+0.0034)n

X=1.912==(1+0.0034)n
 n.log(1.0034)=log(1.912)(n=191 months =16 years  [one month short of 16 years or 191+5 196 months from the beginning of the monthly installments with 8% APR].
Fig. 2





A             A          			A		





0          1	        2……………………           n-1         n		





Fig 1





0           1	         2……………………………… …… n














             A           A			             A	








             A           			             A	





0           1	         2           3          4         5..…… …… n





























5 | Page

