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Q1- For ungauged 350 km2 basin, use Snyder method to find 2hr U.H, L= 38 km, Lc= 22 km, Ct = 0.85, Cp=0.54, then find 3hr U.H?  
Q2- From the following data of the storm (1), base flow 12 m3/sec, find the hydrograph ordinates of the storm (2)?

	Time (hr)
	0
	3
	6
	9
	12
	15
	18

	3hr U.H  (m3/sec)
	0
	26
	80
	32
	14
	4
	0


	Time (hr)
	0-6
	6-12
	12-18
	18-24

	depth of rain (cm)
	2.2
	4
	0
	1.7


 Storm (2)   
Q3- If the area of drainage basin 3000 hc, the depth of rain 30 cm with intensity 12 cm/hr, the difference in elevation 14m, slope of basin is 0.008, the runoff coefficient 0.7, use rational method to find peak discharge?
Q4- Use log Pearson type III distribution to find QT for the following (50, 100,500) years?
	Year
	1983
	1984
	1985
	1986
	1987
	1988
	1989
	
	
	

	Q max (m3/sec)
	3210
	4000
	1250
	3300
	2480
	1780
	1860
	
	
	

	Year
	1990
	1991
	1992
	1993
	1994
	1995
	
	
	
	

	Q max (m3/sec)
	4130
	3110
	2320
	2480
	3405
	1820
	
	
	
	


Q 5- List factors affecting runoff?
Q 6- Determine Φ – index and runoff each period from rainfall storm data below, total runoff = 130 mm.

	Time (hr)
	0-3
	3-5
	5-7
	7-10
	10-12
	12-16

	Intensity (cm/hr)
	2.2
	6
	4.5
	3.5
	2.1
	1.7


Q 7- From following data, compute the rainfall intensity (cm/day) for 2.75 hrs and 5.5 hrs?
	Time (min)
	25
	50
	75
	100
	125
	150
	180
	210
	235
	260

	Intensity (mm/hr)
	124
	116
	y
	96
	87
	74
	62
	54
	48
	40


Q8- From data bellow, extend the relation and find the discharge at 25 m?

	Water stage (m)
	4
	5
	7
	10
	12
	15

	discharge (m3/sec)
	20
	38
	94
	250
	420
	760


Q9- Define the following:

   1- Hyetograph.                               2- Drizzle.                            3- Mass curve.
Q 10- If the intensity of the rainfall 14 mm/hr, duration 2 hr, frequency one time in 6 year, t*=2, find the area of the basin?
Q 11- Find the distance L, and then use Theissen polygons method to find average depth of precipitation for the basin 156.25 km2 area? 

 




              





Q 12- If fC =0.6 cm/hr, infiltration capacity at time 50 min. = 3.8 cm/hr, k= 0.35 hr-1, find infiltration rate at the beginning of storm and the total volume over the 5 hr period? 
Q 13- From the following D.R.O hydrograph results from 6 hr duration, area of the basin 80 km2, find a 12hrs U.H? 
	Time (hr)
	0
	6
	12
	18
	24
	30
	36
	42

	D.R.O  (m3/sec)
	0
	18
	80
	46
	26
	14
	6
	0


Q14- 
1- Use two axis method to find the average depth of the precipitation for area shown in figure below?   
                                                                                12 km

                                  
                                               ×                                          
×                                                                                          
                                                                                       4 km                                                          
                                                 
×                                                                                   
   2- Determine number of the additional rain gauges if allowable degree of error 15%.

Q15- Use Gumball distribution method to find QT for return period has probability of event non occurrence 99.5%?
	Year
	1983
	1984
	1985
	1986
	1987
	1988
	1989
	1990
	1991
	1992
	1993
	1994
	1995

	Q max (m3/sec)
	3210
	4000
	1250
	3300
	2480
	1780
	1860
	4130
	3110
	2320
	2480
	3405
	1820


Q 16- From the following S-curve ordinate found from 4 hrs U.H, find 8 hrs U.H? 
	Time (hr)
	0
	4
	8
	12
	16
	20
	24
	28
	32
	36
	40
	44

	S-curve ordinate (m3/sec)
	0
	20
	100
	230
	380
	510
	600
	652
	679
	694
	699
	699


Q 17- From data bellow, consider a=0 then find the discharge at stage 24 m?
	Water stage (m)
	4
	5
	7
	10
	14
	20

	discharge (m3/sec)
	10
	19
	66
	150
	220
	370


Q18-   Explain the assumptions in unit hydrograph theory?
Q19- A reservoir has the following elevation, discharge and storage relationships: 

	Elevation (m)
	Storage (106 m3)
	Outflow (m3/s)

	299.50
	4.8
	0

	300.20
	5.5
	5

	300.70
	6.0
	15

	301.20
	6.6
	40

	301.70
	7.2
	75

	302.20
	7.9
	115

	302.70
	8.8
	160


When the spillway crest level was at 300.20m, the following flood hydrograph entered the reservoir.
	27
	24
	21
	18
	15
	12
	9
	6
	3
	0
	Time(hr)

	10
	16
	22
	32
	43
	53
	60
	52
	20
	10
	Inflow( m3/sec)


 Route the flood and find:

1- Draw the inflow and outflow hydrograph?
2- The attenuation and lag?
Q 20- Determine the frequency of the rainfall over 6.5 km2 catchment area, duration 1.5 hr, t*=6,   intensity 30 mm/hr? 
  Q 21- By using Gumball distribution method QT = 930 m3/sec, mean discharge 775 m3/sec, standard division was 45; find the probability of failure for first 12 years for the same return period of the QT?
Q 22- Use Isoheytal method to find the average depth of precipitation? 

                                                              9 km                                   3 km                    

                                                          



                                                                                          



                                      6 km                               2 km        2 km          2 km
Q23- Explain the differences between the weather and climate?                          

 Q 24- From the following data, draw the hyetograph of the storm (use mm and hr units)? 
	Time from beginning (min)
	30
	60
	90
	120
	150
	180
	210
	240

	Accumulated rainfall (cm)
	1.5
	3.5
	6
	6
	8
	11
	12
	12.5


 Q25- From data bellow, extend the relation and find the discharge at 22 m?

	Water stage (m)
	4
	5
	7
	10
	11
	14

	discharge (m3/sec)
	10
	19
	66
	150
	220
	370


Q 26- A flood wave passing a storm gauging station the measured discharge 4600 m3/sec, during the gauging which was 3 hrs, at distance 200 m from the gauge, the water stage falls 15 cm and the difference in water stage 6 cm at distance 600 m , the average depth of stream 11 m and the width 200 m. find the adjusted discharge?
Q27- By using Rational method QT = 40 m3/sec, run off coefficient is 0.1, the rainfall intensity 1.2 mm/min, the shape of the catchment area was a circle and the difference of elevation is 65 m.

Find the time of concentration? 
Q28- From following data, compute the rainfall intensity (cm/day) for 2.75 hrs and 5.5 hrs?
	Time (min)
	100
	125
	150
	180
	210
	235
	260

	Intensity (mm/hr)
	96
	87
	74
	62
	54
	48
	40


Q29- What is flow rating curve, how can be constructed and for which purpose used. Support your answer by sketch?
Q 30- A reservoir has the following elevation, discharge and storage relationships: 

	Elevation (m)
	Storage (106 m3)
	Outflow (m3/s)

	199.75
	6.8
	0

	200.25
	7.2
	4

	200.75
	8.0
	15

	201.25
	8.6
	40

	201.75
	9.2
	75

	202.25
	9.9
	115

	202.75
	10.8
	160


When the spillway crest level was at 200.25m, the following flood hydrograph entered the reservoir.
	28
	24
	20
	16
	12
	8
	4
	0
	Time(hr)

	10
	17
	33
	53
	60
	52
	20
	10
	Inflow( m3/sec)


 Route the flood and find the attenuation and lag?

Q 31- Use Theissen polygons method to find average depth of precipitation?














Q 32- Determine Φ – index and runoff each period from rainfall storm data below, total runoff = 11 cm.

	Time (hr)
	0-2
	2-5
	5-7
	7-9
	9-12
	12-15

	Intensity (cm/hr)
	2.2
	5.0
	4.2
	3.1
	2.0
	1.4


Q33- From the following data, compute the rainfall intensity (cm/day) for 0.75 hrs and 1.5 hrs?

	Time (min)
	25
	50
	75
	100
	125

	Intensity (mm/hr)
	124
	116
	108
	96
	87


Q 34- Define with sketch the following:

   1- Mass curve.                        2- Hyetograph.                   3- Orographic precipitation.

Q 35-  Use Isoheytal method to find average depth of precipitation? 
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Q35- From data bellow, extend the relation and find the discharge at 15 m? 

    (Note: when water stage =2 m, the discharge = 0)
	Water stage (m)
	3
	4
	5
	6
	8

	discharge (m3/sec)
	22
	60
	115
	208
	395


Q36- For an area of 10 km2 of 20 minutes concentration time determines the peak discharge corresponding to a storm of 25-year recurrence interval. Assume a runoff coefficient of 0.6. From intensity-duration-frequency curves for the area, for T = 25-yr, t = 20 min, i = 12cm/hr.
Q37- 
Q38- 
 Q39- 
Q40- 
Q41- 
 Q42- 
 Q43- 
Q44- 
 Q45- 
 Q46- 
Q47- 
Q48- 
   Q49- 
   Q50- 
    Q51- For the compound circular curve θ1= 16o, θ2= 23o and the middle ordinate 5.4 m, find R1, R2, C and L?

    Q52- Find the R.L for all stations below and draw the profile? (Note: Check the results)
	Dist.(m )
	B.S
	F.S
	H.I
	R.L
	Remarks

	0

20
40
60
80

100
	1.3

1.2
1.8
1.45
2.34
1.8

	1.14
1.35
1.72
1.58

2.2

1.74
	
	14.8

	B.M 




 Q53- For the following sections 35m apart, part in cut and part in fill, bed width 8m, use mean areas method to find the volume of cut and volume of fill?

	
	Sec.(1)
	Sec.(2)
	Sec.(3)
	Sec.(4)

	Side slope 1 (n)
	3.0
	2.5
	2.5
	2.75

	Side slope 2 (m)
	2.0
	2.5
	2.0
	2.25

	G.s slope (k)
	18
	17
	17
	23

	Bed elev.
	65.2
	66
	66.2
	66.6

	C.L elev.
	65.8
	66
	66.5
	66.6


 Q54- For the following traverse ABCDEA, correct the angles then find: 

1- The azimuth for all lines? 
2- Reduced bearing of the lines (AB, CD and EA)? 

3- The deflection angle of ABC? 

                                







Q56- A tape standardized at 10o C and 5 kg pull during measurement a temperature was 41o C,
      W= 1.5 kg, A= 0.04 cm2, E= 18 * 109 kg/m2, α =3.6 * 10-6 /C ,θ=1.3o,temperature correction

       0.108 m, pull correction 0.1216 m, Find the slope correction and sag correction for chaining 

       then find total correction ? 

Q57- Use Trapezoidal rule to find Volume of the cutting, use bed width 9 m, level of bed        formation 162.6 m and side slope 3:5?  
	Distance(m) 
	0
	20
	40
	60
	80
	105
	125
	150

	Level (m)
	164.4
	164.1
	163.7
	162.6
	163
	164.3
	165.5
	167.6


Q58- If the zenith angle (face left 99o 12' 06'' and face right 260o 48' 04''), Find the vertical angle?
      Q59- Correct the following angles and find the azimuth for all lines of the following traverse ABCDEFGA? 













Q60- Find the area by using the following offsets?  
	Distance(m) 
	0
	22
	40
	61
	79
	113
	142
	161

	offset (m)
	5.8
	4.7
	4.3
	3.6
	3.0
	4.1
	1.5
	0.7


 Q61- For the simple circular curve, sin (θ/2) = 0.5 and the middle ordinate 5.4 m, find:        

    R,T and E for the curve?

   Q62- The following areas enclosed by contours at various elevations, Use cone formula to find the capacity of the reservoir between elevations 210-270m? 

	Elev. (m)
	210
	225
	240
	255
	270
	285
	300

	Area of contour (km2)
	104
	118
	127
	140
	154
	172
	187


	Dist.(m )
	B.S
	I.S
	F.S
	H.I
	R.L
	Remarks

	0

20

40

60

80

100

120

140


	Z1

Z2


	1.9

1.7

2.0

1.7

1.8


	Z1

2.0
	
	12.1

12.5

11.7
	B.M 1

T.P

B.M 2


   Q63- If design level of the road 12.2 m at distance 80 m, slope 1 from (0 –40) m   is -1 % , slope 2 from (40 –90) m is 0 % and slope 3 from (90 –140) m is - 0.5 %.

  1- Find values of Z1 and Z2?

  2- Draw the profile and show the      cut and fill depths?

Q64- A tape standardized at 10o C and 5 kg pull during measurement a temperature was 41o C,

 W= 1.5 kg, A= 0.04 cm2, E= 18 * 109 kg/m2, α =3.6 * 10-6 /C ,θ=1.3o,temperature correction

  0.106 m, pull correction 0.092 m, Find the slope correction and sag correction for chaining 

  then find the total correction ? 
Q65- If the area of the distance (0-190) is twice the area of distance (190-380), use Trapezoidal rule to find the value of the offset (y)?

	Distance (m)
	0
	25
	50
	75
	100
	125
	160
	190
	220
	250
	280
	310
	380

	Offsets (m)
	5.2
	5.8
	5.5
	6.1
	4.3
	y
	3.7
	5.2
	4.8
	4.5
	1.2y
	0.7y
	0


 Q66- Observation was made between points X&Y on opposite sides of a wide valley as follows: 

   Level at (X):  Instrument height = 1.65 m, Staff reading Y = 1.65 m.

   Level at (Y):  Instrument height = 1.44 m, Staff reading X =?     

When the slope between X&Y is 0.002 and the distance between them 135 m, Find Staff reading X?                        
	Dist.(m )
	B.S
	I.S
	F.S
	H.I
	R.L
	Remarks

	0

30

60

90

120

150

180
	2.2
1.4

	1.9

2.0
1.8
1.7


	2.1
1.6

	
	
	T.P




Q67- D.L of the road 12.5 m at distance 100 m slope 1 from distance (0 – 120) is -2.5%, slope 2 from distance (120 – 180) is +1% and at distance 30 m R.L = D.L, Draw profile and find depths of cut and fill?
Q67- If a length of the simple circular curve 65.8 m and degree of the curvature 42.2o, find length of the tangent?
 Q68- The following horizontal angles measured in a traverse ABCDEFGA, correct the angles only then find the azimuth of the all lines? 













Q69-The following areas enclosed by contours at various elevations, Use cone formula to find the capacity of the reservoir between elevations 112-124m? 

	Elev. (m)
	112
	114
	116
	118
	120
	122
	124
	126
	128
	130

	Area of contour (km2)
	115
	119
	125
	134
	144
	156
	167
	181
	197
	220


Q70- If the zenith angle (face left 89o 57' 06'' and face right 269o 57' 06''), Find the vertical angle?
Q71- If the volume of the earth works between two sections 1056.64 m3, the distance between them 65m, , m=2:1, the sec. (1) have (k= 2:51, b=2h1 ) and the sec. (2) have 

(k= 1:36, b=3h2), Find the bed width ?      

  Q72- Convert the following Azimuth to reduced bearing?           

            (90o 00' 01'', 200o 40' 38'', 00o 00' 00'')

  Q73- When the temperature correction equal to pull correction for chaining, the tape standardized at10o C and 5 kg pull, during the measuring temperature was 28o C, A= 0.03 cm2, E= 18 * 107 KN/m2, α =3.3 * 10-6 /C, Find pull during the measurement?

  Q74- If the deflection angle of CBA = 73.5o, find the angle ABC?
Q75- The following horizontal angles measured in a traverse ABCDEFA, find the azimuth of the all lines?









Q76- For the compound circular curve θ1= 14o, θ2= 27o L1= 14.4 m, T2=3T1, find length of the chord?

	Dist.(m )
	B.S
	I.S
	F.S
	H.I
	R.L
	Remarks

	0

20

40

60

80

100

120

140


	2.1
2.2

	1.9

1.7

2.0

1.7

1.8


	2.2
2.0
	
	
	T.P




 Q77- If design level of the road 18.0 m at distance 50 m, slope 1 from (0 –80) m is  0 % and slope 2 from (80 –140) m is  - 0.5 %. At distance 60 D.L=R.L.   

   Draw the profile and show the cut and fill depths?
Q78- For the following sections 100m apart, for each section ground surface have uniform    slope, use mean areas method to find the total volume?

	
	Sec.(1)
	Sec.(2)
	Sec.(3)

	Bed width (b)
	8m
	7.5m
	7m

	Side slope  (m)
	3.0
	2.5
	4.0

	G.s slope (k)
	18
	15
	15

	Bed elev.
	35.0
	35.6
	36.2

	C.L elev.
	35.8
	36
	37.5


Q79- A tape standardized at 10o C and 5 kg pull during measurement a temperature  was 24o C and  pull 14 kg, w= 1.2 kg , A= 0.03 cm2 , E= 18 * 104 MN/m2 , α =3.3 * 10-6 /C ,θ=0.4o,the total correction = -0.144 m. find the distance measured by the tape?
Q80- If the degree of curvature 38.6o and length of the chord 112 m, find length of the curve and maximum allow speed of the vehicles, use (e + f) =0.25 ?

Q81-
	station
	Dist.(m )
	B.S
	F.S
	H.I
	R.L
	Remarks

	A

B

C

D

E

F

G

H


	0

120

140

160

180

200

220

240


	2.07
1.8
1.9
2.1
2.4
1.9

	1.7
2.0
2.3
2.0
1.7
1.5
	
	100
	B.M




1-Observation was made between stations A&B on opposite sides of a wide valley as follows: 

        Level at (A):  Instrument height = 1.35 m, Staff reading B = 1.83 m.

 Level at (B):  Instrument height = 1.71 m, Staff reading A = 1.05 m.     

        Find the elevation at the station B?
2-If design level of the road 99.5 m at distance 175 m, slope 1 from (120 –180) m is 
    0 % and slope 2 from (180 –240) m is 1.5 %. 

    Find the depth of cut or fill at each station between distances 120-240 m?
 Q82- The following areas enclosed by contours at various elevations, Use cone formula and trapezoidal rule to find the capacity of the reservoir between elevations 210-300m? 

	Elev. (m)
	210
	225
	240
	255
	270
	285
	300

	Area of contour (km2)
	94
	110
	129
	148
	169
	192
	225


Q83- If the area the following offsets by using Simpson's rule is 857.5 m2, the sum of the odd offsets is twice the sum of even the offsets, find the values of the y1 and y2? 

	Distance (m)
	0
	15
	30
	45
	60
	75
	90

	
	5.3
	y1
	y2
	2 y1
	1.5 y2
	8.3
	6.2


Q84- Use mean areas method to find the total volume of the four sections 40m apart, if the bed width 8 m, m=2, h increase 40cm each 80m. 
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