ENGR 345

Exam I

120 points

Closed Book/Notes

Name:____________________________________________

ID:_______________________________________________

Gaafar

Summer 2002

Show all work for Partial Credit

Draw a cash flow diagram for each problem when one is not given (20% of the score is assigned to it)

	Question #
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	Total

	Possible Points
	5
	5
	5
	15
	15
	10
	10
	15
	15
	15
	10
	120

	Earned Points
	
	
	
	
	
	
	
	
	
	
	
	


1. What is the future value of $1,000 after 5 years if the interest rate is 12% compounded annually? [5 points]


F = 1000 (1.12) 5 = 1762.34

2. At what compounding interest rate would $1,000 become $2,488.32 after 5 years? [5 points]


1000 (1+i) 5 = 2488.32

(1+i) 5 = 2.48832
i = 0.2 = 20%
3. How long does it take for $1,000 to become $1,464.1 at a compounded interest rate of 10%? [5 points]

1000 (1+i) n = 1464.1

(1.1) n = 1.4641
n = Log 1.4641/Log 1.1 = 4

4. Determine Q that makes the two cash flow diagrams below equivalent at a compounding rate of 12%. [15 points]
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Po = 1000 (P/A, 12%, 4) + 500 (P/A, 12%, 3) (P/F12%, 5

Po = 1000 (1/1.5735)(1/0.20923) + 500 (1/1.4049)(1/21.7623) = 3718.91

Po = Q (1.12)-1 – Q (1.12)-7
Q = 8442.3
5. What lump sum amount would have to be deposited today into an account bearing interest of 12% per year to provide withdrawals of $2,000 18, 19, 20, and 21 years from today? [15 points]
P = 2000 (F/A, 12%, 4) (P/F, 12%, 4)

   = 2000 (1/0.20923) (1.12)-21
   = 884.76

OR

P = 2000 (P/A, 12%, 4) (P/F, 12%, 17)

P =2000 (1/0.2923) (1.12)-4 (1.12)-17
   = 884.76
6. Determine the effective annual interest rate if the nominal rate is 12% compounded weekly.  Assume 52 week per year. [10 points].

ia = (1+0.12/52)52 – 1 = 1.12734 = 0.12734 = 12.734 %

7. Determine the value of the F/P factor for 4 years if the interest rate is 2% per month compounded daily.  Assume 30 days per month. [10 points]

ia = (1+0.02/30) 30-1 = 0.02019454

F/P = (1+ ia) 48 = 2.611

8. Calculate the present equivalent of the following cash flows: [15 points]

	End of Year
	1
	2
	3
	4

	Cash Flows ($)
	5,000
	6,000
	7,000
	8,000



Po = 5000 (P/A, 10%, 4) + 1000 (P/G, 10%, 4)

     = 5000 (1/0.21547)(111.4641) + 1000 (4.3781)

     = 15849.39 + 4378.1 = 20.227.44

9. How many years will it take for a uniform annual deposit of size A to have the same value as a single deposit now that is 5 times the size of one annual deposit?  Assume that i = 12%.  [15 points]
5A = A (P/A, 12%, 4)

(P/A, 12%, 4) = 5

n = 8 years
10. Use the cash flow diagram below to calculate the amount of money in year 5 that is equivalent to all the cash flows shown, if the interest rate is 12% per year. [15 points]
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F5 = 1000 (F/A, 12%, 4) (1.12) + 500 (P/A, 12%, 3) 
     = 1000 (1/0.20923)(1.12) + 500 (1/1.4049)(1/0.29635) 

     = 5352.96 + 1200.94 = 6553.89

11. Derive the P/A factor. [10 points]

P [(1/1+i) – 1] = A [{1/(1+i) n+1} - (1/1+i)]

P [(1-1-i)/(1-i)] – iP = A [{1/(1+i) n}- 1

P/A = [{(1+i) n  - 1}/i(1+i) n]
Factor Tables

	n
	F/P
	A/F
	P/G
	
	n
	F/P
	A/F
	P/G
	
	n
	F/P
	A/F
	P/G

	i = 12%
	
	i = 10%
	
	i = 20%

	1
	1.1200
	1.00000
	0.0000
	
	1
	1.1000
	1.00000
	0.0000
	
	1
	1.2000
	1.00000
	0.0000

	2
	1.2544
	0.47170
	0.7972
	
	2
	1.2100
	0.47619
	0.8264
	
	2
	1.4400
	0.45455
	0.6944

	3
	1.4049
	0.29635
	2.2208
	
	3
	1.3310
	0.30211
	2.3291
	
	3
	1.7280
	0.27473
	1.8519

	4
	1.5735
	0.20923
	4.1273
	
	4
	1.4641
	0.21547
	4.3781
	
	4
	2.0736
	0.18629
	3.2986

	5
	1.7623
	0.15741
	6.3970
	
	5
	1.6105
	0.16380
	6.8618
	
	5
	2.4883
	0.13438
	4.9061

	6
	1.9738
	0.12323
	8.9302
	
	6
	1.7716
	0.12961
	9.6842
	
	6
	2.9860
	0.10071
	6.5806

	7
	2.2107
	0.09912
	11.6443
	
	7
	1.9487
	0.10541
	12.7631
	
	7
	3.5832
	0.07742
	8.2551

	8
	2.4760
	0.08130
	14.4714
	
	8
	2.1436
	0.08744
	16.0287
	
	8
	4.2998
	0.06061
	9.8831

	9
	2.7731
	0.06768
	17.3563
	
	9
	2.3579
	0.07364
	19.4215
	
	9
	5.1598
	0.04808
	11.4335

	10
	3.1058
	0.05698
	20.2541
	
	10
	2.5937
	0.06275
	22.8913
	
	10
	6.1917
	0.03852
	12.8871

	11
	3.4785
	0.04842
	23.1288
	
	11
	2.8531
	0.05396
	26.3963
	
	11
	7.4301
	0.03110
	14.2330

	12
	3.8960
	0.04144
	25.9523
	
	12
	3.1384
	0.04676
	29.9012
	
	12
	8.9161
	0.02526
	15.4667

	13
	4.3635
	0.03568
	28.7024
	
	13
	3.4523
	0.04078
	33.3772
	
	13
	10.6993
	0.02062
	16.5883

	14
	4.8871
	0.03087
	31.3624
	
	14
	3.7975
	0.03575
	36.8005
	
	14
	12.8392
	0.01689
	17.6008

	15
	5.4736
	0.02682
	33.9202
	
	15
	4.1772
	0.03147
	40.1520
	
	15
	15.4070
	0.01388
	18.5095

	16
	6.1304
	0.02339
	36.3670
	
	16
	4.5950
	0.02782
	43.4164
	
	16
	18.4884
	0.01144
	19.3208

	17
	6.8660
	0.02046
	38.6973
	
	17
	5.0545
	0.02466
	46.5819
	
	17
	22.1861
	0.00944
	20.0419

	18
	7.6900
	0.01794
	40.9080
	
	18
	5.5599
	0.02193
	49.6395
	
	18
	26.6233
	0.00781
	20.6805

	19
	8.6128
	0.01576
	42.9979
	
	19
	6.1159
	0.01955
	52.5827
	
	19
	31.9480
	0.00646
	21.2439

	20
	9.6463
	0.01388
	44.9676
	
	20
	6.7275
	0.01746
	55.4069
	
	20
	38.3376
	0.00536
	21.7395
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