	Question 1
	
	
	
	

	
	
	
	
	

	y = 1.5x0.8 
	x
	y
	log10(x)
	log10(y)

	
	10
	9.46436
	1
	0.976091

	
	20
	16.47841
	1.30103
	1.216915

	
	30
	22.79231
	1.477121
	1.357788

	
	40
	28.69058
	1.60206
	1.457739

	
	50
	34.29788
	1.69897
	1.535267

	
	60
	39.68371
	1.778151
	1.598612

	
	70
	44.89208
	1.845098
	1.65217

	
	80
	49.95319
	1.90309
	1.698563

	
	90
	54.88899
	1.954243
	1.739485

	
	100
	59.71608
	2
	1.776091
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	The result of two graph above is different.

	However, their shape almost same 

	 because both of the graph is linear graph.
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	Question 2
	
	
	

	                                       
	
	
	

	Time,min
	Bacteria Concentration,ppm 
	
	

	0
	6
	
	

	1
	9
	
	

	2
	15
	
	

	3
	19
	
	

	4
	32
	
	

	5
	42
	
	

	6
	63
	
	

	7
	102
	
	

	8
	153
	
	

	9
	220
	
	

	10
	328
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	The scientist is dealing with 

	the first type that is CA = aebt  


	Question 3
	
	
	
	

	  
	
	
	
	

	solvent concentration(weight percent)
	time(sec)
	
	
	

	 55.5
	0
	
	
	

	44.7
	2
	
	
	

	38
	4
	
	
	

	34.7
	6
	
	
	

	30.6
	8
	
	
	

	27.2
	10
	
	
	

	22
	12
	
	
	

	15.9
	14
	
	
	

	8.1
	16
	
	
	

	2.9
	18
	
	
	

	1.5
	20
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Question 4
	
	
	
	

	
	
	
	
	

	Distance,cm
	Temp,°C
	
	
	

	0.1
	21.2
	
	
	

	0.8
	27.3
	
	
	

	3.6
	31.8
	
	
	

	12
	35.6
	
	
	

	120
	42.3
	
	
	

	390
	42.3
	
	
	

	710
	47.7
	
	
	

	1200
	49.2
	
	
	

	1800
	50.5
	
	
	

	2400
	51.4
	
	
	

	
	
	
	
	

	
	
	
	
	

	tredline for power function is y=27.388x0.0974 and

	R2=0.9878
	
	
	
	

	tredline for exponential function is y=27.86e0.0037x and

	R2=0.5283
	
	
	
	

	tredline forlog function is y=2.987ln(x)=28.039 and

	R2=0.9999
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	Quection 5
	
	
	
	
	

	  
	
	
	
	
	

	Unit No.
	Cost($)
	Performance
	
	

	1
	1750
	94
	
	

	2
	1980
	89
	
	

	3
	2000
	109
	
	

	4
	2200
	113
	
	

	5
	2210
	99
	
	

	6
	2240
	122
	
	

	7
	2260
	86
	
	

	8
	2480
	72
	
	

	9
	2500
	95
	
	

	10
	2570
	112
	
	

	
	
	
	
	
	

	a)I expect to pay 2215  for a computer with a performance 

	rating of 105
	
	
	
	

	b)performance rating i would expect from a computer that cost $2400 is
	167.8
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Question 6
Solve Van der Waals's equation: (P + a/V2)(V - b)=RT, for the volume per mole (V) of an organic compound at  10 atm pressure and 400oK. The Van der Waals's constants for this particular compound are a = 40.0 liter2 atm/mole2 and b = 0.2
	u=(P+(a/(POWER(V,2))))*(V-b)=RT
	
	

	
	
	
	
	
	

	Pressure (atm) = 10
	
	
	
	

	Temperature (Kelvin) = 400
	
	
	

	Gas Constant,R = 0.08206
	
	
	

	
	
	
	
	
	

	0.0
	
	a=
	0
	40
	

	
	
	b= 
	0
	0.2
	

	
	
	V=
	0
	0.250828
	

	
	
	
	
	
	

	Question 7
	
	
	
	
	

	
	
	
	
	
	

	Use Goal Seek to determine the smallest positive root and 

	the largest negative root (the negative root closest to the origin

	) for the equation: 
	
	
	
	

	
	
	
	
	
	

	x tan x =2 
	
	
	
	
	

	
	
	
	
	
	

	x tan x - 2 =
	0.00
	
	
	
	

	x=
	6.578279
	
	
	
	


	Question 8
	
	
	
	
	

	
	
	
	
	
	

	Many consumers buy expensive items, such as cars and 

	houses, by borrowing the purchase cost from a bank and then 

	repaying the loan on a constant monthly basis. If P is the total 

	amount of money that is borrowed initially, the amount of the 

	monthly payment, A, can be determined from the formula 

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

	A=P*(((i*POWER((1+i),n)))/((POWER((1+i),n))-1)
	

	initial amount = 
	
	10000
	
	

	
	
	
	
	
	

	a)rate or interest =
	
	0.006667
	
	

	Total  payments=
	
	36
	
	

	 monthly payment, A =
	313.365
	
	

	     
	
	
	
	
	

	b) Monthly payment, A = 
	350
	
	

	    Total number of payments=
	36
	
	

	    I =
	
	
	301.37
	
	

	
	
	
	
	
	

	 interest rate = 
	
	0.013068
	
	

	
	
	
	
	
	

	c) Monthly payment, A =
	350
	
	

	    Interest rate = 
	
	0.00667
	
	

	    Payments = 
	
	#NUM!
	
	

	
	
	
	
	
	

	number of payments =
	5.67E+21
	
	


	Question 9
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Solve each of the following systems of simultaneous 
	
	
	

	equations, using Solver in MS Excel.
	
	
	
	

	(a)  xl -2x2 + 3x3 = 17 
	
	
	
	
	

	3x1 + x2 -2x3 = 0 
	
	
	
	
	
	

	2x1 + 3x2 + x3 = 7 
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	x1-2*x2+3*x3-17=
	0
	
	
	
	
	

	3*x1+x2-2*x3=
	0
	
	
	
	
	

	2*x1+3*x2+x3-7=
	0
	
	
	
	
	

	
	
	
	
	
	
	
	

	x1=
	4.4
	
	
	
	
	
	

	x2=
	14.4
	
	
	
	
	
	

	x3=
	13.8
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	         y = f12 + f22 + f32 =
	0
	
	
	
	
	

	
	
	
	
	
	
	
	

	(b) 11xl + 3x2 + x4 + 2x5 = 51 
	
	
	
	
	

	4x2 + 2x3 + x5 = 15 
	
	
	
	
	
	

	3x1 + 2x2 + 7x3 + x4 = 15 
	
	
	
	
	

	4x1 + 4x3 + 10x4 + x5 = 20 
	
	
	
	
	

	2x1 + 5x2 + x3 + 3x4 + 13x5 = 92 
	
	
	
	

	
	
	
	
	
	
	
	

	11x1 + 3x2 + x4 + 2x5 - 51 =
	0.0
	
	
	
	

	4x2 + 2x3 + x5 - 15 = 
	0.0
	
	
	
	

	3x1 + 2x2 + 7x3 + x4 -15= 
	0.0
	
	
	
	

	4x1 + 4x3 + 10x4 + x5 - 20=
	0.0
	
	
	
	

	2x1 + 5x2 + x3 + 3x4 + 13x5 - 92=
	0.0
	
	
	
	

	
	
	
	
	
	
	
	

	x1=
	2.98
	
	
	
	
	
	

	x2=
	2.22
	
	         y = f12 + f22 + f32 + f42 + f52 =
	0

	x3=
	0.21
	
	
	
	
	
	

	x4=
	0.15
	
	
	
	
	
	

	x5=
	5.72
	
	
	
	
	
	


	Question 10
	
	
	
	

	
	
	
	
	
	

	Solve each of the following problems, using Solver in MS Excel

	(a) Minimize 
	y = 60 xl + 44 x2 
	
	
	

	subject to the following constraints: 
	
	

	xl + x2 ³ 1000 
	
	
	
	

	5 xl + 3 x2 ³ 8000 
	
	
	
	

	x1, x2 ³ 0 
	
	
	
	

	
	
	
	
	
	

	         60x1 + 44x2=
	9600
	
	
	

	         i) x1 + x2 ≥ 1000 
	
	
	

	         ii) 5 x1 + 3 x2 ≥ 8000 
	
	
	

	         iii) x1, x2 ≥ 0 
	
	
	
	

	
	
	
	
	
	

	x1 + x2 ≥ 
	
	1600
	
	
	

	5 x1 + 3 x2 ≥
	8000
	
	
	

	x1, x2 ≥ 
	
	0
	
	
	

	
	
	
	
	
	

	x1 =
	1600
	
	
	
	

	x2 =
	0
	
	
	
	

	
	
	
	
	
	

	(b) Maximize y = 60 xl + 30x2 
	
	
	

	subject to the following constraints:
	
	

	 xl + x2 ≥ 1000 
	
	
	
	

	5 xl + 3 x2  ≥ 8000 
	
	
	
	

	x1, x2  ≥ 0 
	
	
	
	

	
	
	
	
	
	

	         60x1 + 30x2=
	6.61E+12
	
	
	

	
	
	
	
	
	

	         i) xl + x2 ≥ 1000 
	
	
	

	         ii) 5 xl + 3 x2 ≥ 8000 
	
	
	

	         iii) x1, x2 ≥ 0 
	
	
	
	

	
	
	
	
	
	

	x1 + x2 ≥ 
	
	1.32E+11
	
	
	


	5 xl + 3 x2 ≥
	5.73E+11
	
	
	

	x1, x2 ≥
	
	0
	
	
	

	
	
	
	
	
	

	x1 =
	
	8.82E+10
	
	
	

	x2 =
	
	4.41E+10
	
	
	


	Question 11
	
	
	

	
	
	
	
	

	The cost associated with a set of electrical transmission 

	lines is given by 
	
	
	

	a)C1 = 10,000 n (1 + 2d2) 
	
	

	b)C2 = 150,000/(nd2) 
	
	

	
	
	
	
	

	for 
	              n ≥10
	
	

	C1 =
	154772.6
	
	
	

	C2 =
	54771.94
	
	
	

	
	
	
	
	

	n =
	10
	
	
	

	d =
	0.523319
	
	
	

	
	
	
	
	

	                 C1 + C2 =
	10
	
	
	


