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densitY of mercury (Hg):

287 kJ/kg K)
* *********r(*****r(***)F*ii
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Subjcct: ThcrnrodYlamic
Tine: 2 hottt s

Notes// I' Ple(tse rcud lhe questions cftefitlLy, 2' Ansver dl question

)f, * * * * )F * * * * * i1{. * * )fi *:t * * + il s x )tr t' # q< * + $ )t( )F * + i' * * * t4* + * * * * {' i< *< " ' * * * * + iF * * * i( * * * * * * * * * )k * *

qN,l4u]Udqehqilet ldentify the choice that best answers of the following questions' (m%)

l.Themeasuredtemperarureofasystemis25oc'ltsexactabsolutetemperatureinKis:
n1 sos,rsr< B) 293 ]-s K ) 186'15 K D) 298 1.5 K

2, ln a closed thermodynamic sYstem there is:

llY e ergy transfer

1Convert 101'3 kPa of atmospheric pressur

A-) ZZO mm of ttg B) 740 mm of Hg C) 760 mm of-He D) 770 mm of Hg

4. Wtricfr of the following is not an intensive property?

A) pressure B) density C) temperature D) volume

s. in general compressed liquid is characterized by:

A) Ps,,e, > P,aL at a given T

B) uii".n > ur at a given T or P u,,' ' '"
C) P6,.',, < P,.'ar a given T

D) hgi,'.'. > h' at a given T or P

6. For an ideal gas , a ccord in g to Boyle s law

C) v/f = constant, if p is kept constant

D) I/p = 6e151.nt, if v is kept constant'

i. fr,irnta" the entropy of refrigerant -134a at T=40 oC 
' 
and P=180 kPa:

A) 1,es18 kJ/kg.K B) 1,s236 ll/ks'K c) 1's127 kJ/kg K D) 10e7s kJ/ks K

8. Two identical boxes X and Y each contain an ideal gas' The ratio of F; is:

99!l3lEr x
Volu me, V

Temp erature, T

2N m oles

Pressure, fv

cq n!?inej_Y

Volume, V/3
Temperature,2T
N moles
Pressure, Py

A) 213 B) 312

9, ThermodYnamic system maY

focused for stu dY if:

C) it is not bounded by imaginary surface

D) it is bounded by either real surfaces or

c) 1/3

be defined as a quantity of
D)3

matter uPon which attention

and volume.

imaginary surfaces irrespective of shape or

volume.
10. The quality
A) 6s%

of saturated refrigerant -134a at 200 kPa and v=0,0849 m3/kg is nearest:

s) 75% c) 85% Dl e5%
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Tint c: 2 hours Class:lst

Date: 2l
year

/2/2076Noles// 1. Pleuse read the questio s c(te1ull!, 2. Answer {r.ll question

42. Al/
o0%l

In a condenser, the vacuum is fou nd r+:t m ercu ryrerLury ano rne barometer reads
the atmospheric 735 mm of mercury. Find the absorute pressure in a condenser in (kpa).
Qz.Bl/

ano the barometer

(n%l
A pressure vesser with a vorume of 0.003 m3 contarns 0.01 kg of an idear gas. Initiary, the
absolute pressure and temperature of the gas are 5 bar and 120 " c respectivery. The gas rs
undergone an expansion process to a pressure and votume of l bar and 0.02 m3
respectivery. Determine the morecurar mass and the temperature of the gas at the final
condition.

Q3. \\ Complete the following table for r4Later: eo%l

lptrC't I r,iulrci x =.,., if applicableJ. liI I l2A

of

l " '----'"f -'-"^--".----t4i
i-r"5i160

2750

a4'\\ 1 kg of air in a crosed tank initiaty at 25 0c and 1 bar undergoes a cycric processconsisting of the following processes:

Q! \\ superheated water at 3 Mpa and 500 oc is atowed to coor at constant vorume until
the temperature drops to 1zooc. At the finar state, (a) the pressure (b) the quarity, and (c)
the enthalpy, also show the process on a T-v diagram with respect to saturation lines.

(20%l

Best Wishes

ideal gas: (alsketch
at state 2 and the
(2o%l

Head of Dept.
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Notes// 1' Plense retttl tlrc questlons carcfull!' 2. Answer dl questiott

Sat. SaL.

Temp., Press i lqu
7 "C P..r kPa vt

SaL.
vapor,

vap0r,

tnthalPY' EntroPY,

SPet!tic volLtnte,
rn:'/ko

Sat. Sat.
llquict, EvaP ,

Sat.
lr qLl l o,

o-oo1
27.424
4Z,022
62.942

lo4.a3
125.7 4
t46-64
167.53
1Aa.4 4
314-O3

356-02
377 04
394.O9

479.7 /
440.24
467.42
4A?.59
503,4 r
525.O7
546.34

5a9.16
610.64
632.1n
663 79
67 5.47
6a7 .24
719 0a

/ 41.42
7 63.05
7a5.19
807.43
a29.7 A
a52.26

Evap.,
Sat,
vEpol,

2500 9
25I O. I
2519,2
2524.3
2537 ,4

Sat,
liqLlid,
5.

o.oooo
O.O 7 r53

D.2245
o,2965

Sal.
vapor,
sF.

o.oL o ci] 17

5 a a72'
10 lzzz\
l5 L 7057
?o

25 3 l6$a
311 4 2169
3a 5 6291
4a 7 345r
45 9 5953
75 38.5q7
80 41 4rG

5 7.4i8
- 6r. 70 1a3

!5 a4-609

100 IO1 42
105 120 90
L LO 143 3A
L1- 169 ia
12O \9A 67

\25 232 23
130 2lo 2a
135 313 22

140 361 53
145 '1--:-a'
l5O 1/E i'
I55 5::3 i:i
160 614 23
165 700 93
]7O 792 L8

!75 a9? 60
1ao 1002 4
ta5 1123 5
l9o 1255 ?
19s 1398 I
2OO 15 54 9

43 340 104 83
32 .A7 g r25 .7 3
zb 2ob \4-222
r 9.51 5
15 25I I8a.43
4.1291 313-99
3-4053 334-!7
2 A261 355 98:

2 3593 37$ 97
1.9aoa 394 0o

1,6720 4l9 aE

!.4186 440 l5
I 2Og4 46127
l-o36l] 4A2'42
o-a9133 5O3 60

o 77Ar2 524 a3
o.66BOA 546.10
o.5a 179 567 4\
O 5Oa5O 'JBA'71q-44600 6lo 19

o 3924A '.31 
66

o3464A 653 19

o.3O6aO 674 79
o.27244 696.46
0.24260 77A 20

o.2r659 74A02
o.193a4 76r'9"
o.1739O 783.9I
o.15636 A06 00
o.140a9 a2a la
a I27Z\ a5o 46

237 4.9
23 60.8
234A.6
2332 5
23 r4.+

237 4.9
23Al a
?384,7
2396,5
24AZ,3

2304 3 2409.1
22sa 2 2415 9
22-/6.O 2422.7
2261.9 2429.4
z2A7 7 2436 r
2\67.3 24753
2146 6 24AI 6
2131 9 2447.4
2lr7 a 2494 0
2ra2 0 2500 |
2oa7.o 2506 O

2a7r-A 25119
2a56 4 25rJ 1

2O4A.9 2523 3

20283 2A24.9

2AAg.5 263+ 3
r993 4 2539.5
lg77.3 2544 7

1960,9 2549,6
1944.? 255+,+

\927-4 2559-\
19rO.3 2563.5
1Ag3 0 2567.4
\a75 4 2571 <)

ra57.5 2575 7

:LA3g'4 2519 4
ra2o.9 2582 B

1402.1 25a6 0
1783.O 2549 0
\7 63.6 259\'7
\7 43-l 2A94 2

o.oo 1001)
o.oo1ocr0
o,oo1rJo0
o.oo 1001
o.oor002
o.oo lo03
o.oot oo4
o oo1006
o oo100a
o oo1010
0 001026
o oolo29
o oo1032
o oo1036
o oo1040
o oo lo43
o ocr047
o ooio52
o ccio56
o cci060
c-col055
c.cclc70

t.aa:a8a
J lillcaS

a acl096

: c!':ce
laclll4

C.CO'! I2 /
c ocil34
c-cc1l4 r
o co 1149
c co1l57

206,oo
I47.03
106.32

7 7 .AB5
57 .7 62

vapor,

0.ooo
21.O r 9
42 O7A
62.94O
a3.913

25AA.9
2449.I
247 7 ,?
2465,4
2+53.5

9.155ri
a.9447
a, /4aq
a.5559
8.369G

I 1556
s.o249
a.899 9
a.7ao3
a.6661

zlaa.I 27lll 15416
t17?J 272A7 1534b
Vi;"g.1 zi2t) a 16a12
2t44.3 27 33.5 \ a1?7.
2129 2 z/32a r'/>eo

4 9953
4 9aA2
4 no' c
4 7)43
4 4233

Sat,

Sat,

Fress,, temP.,

P kPa I,u'C

Sal.
liqu id,

0.00I000 129.19
0.001001 87.964
o.00Ioo1 66.990
0.001002 54.242
0.00i003 45.654

0.oolo04 34.79 | 121 39

0.001005 28.I85 137 75

0.001008 rs.233 199 11
0 00I010 14.670 19I /'r
0.001014 I0,020 225 93

0.001017 7.6481 25\'44
O,oolo2o 6.2034 271 93

0,001022 5'22A7 2A9 24

0,001026 3 9933 317 58

0.001030 3 2403 340'49

229s.1 2414.5 121 39

22A2.), 2419.8 137.75

2261,i 2429,A 168 75

2245 4 2437 2 191.81

2222.\ 244An 225 94

2204.6 2456 A 25r '42
2 r90,4 2462 4 27r'96
2VA.5 2467 7 289 27

2l5B.B 2476 3 317 62

2\tt2.7 24As 2 34A 54
7 of 3Page

Sat,

liquid,

S ai.
liquid,

1.0 6 91

i.5 13.02
2.A 17,50
2.5 21 0B

3 O 24.D8

4,0 28,96
5 0 32,87

7,5 40.29
i0 4s.81

20 60.06

25 64,96
30 69 09
40 75 86

50 81 32

29.3 02
54.686
73.431
aa.422

100.9B

2355.2

2325,5
2315 4

2306.9

2384.5
2392.4
2398,9
2403.8
?4A1 .9

29.303
54.6BB
7 3.4 33
88.424

i 00.98
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NgLgs//.1' Pleuse rertrl the rltestiotrs curefully' 2' Anstver all tltLeslion

rrated watel-Pf esslre tabl

Spe.:ii'c valLtne,

..,. r:ll$ -,
Sat,

lttLetnol etlergy,

k.l/ks

l:titlt,tlPY,
kJ/kg

Sat. Sat,

liquid, EvaP., vaPoI'

LnltoPY'

k.l/kfl l(

Sat Sai,

liqLrid, EvaP , vaPor,

Press.,
P l(Pa

Sat, . Sz

temp., li(

Sat,
lr(llr10,

B,14BB
B. I74 I
8.4489
8.6893
8.9049
9.10I 5
L2B2l
9.6 094
9 B99B

I0.16 3 I
10.40.ir6
10,6312
10.8429
1t.0429
1r.2326

I 1.5857

Sat.
vapor,

1l0o I84 06 0.001133 0 17745

I500 198 29 0.001154 0,I3171

\15A 205,12 0 00I106 0,1I344

3000 233.85 0.001217 0.066667

3500 242.s6 0 00i235 0 057061

7'1g,7B \aa:rj 2585 5 781 03

796.96 I790,9 2587 8 798 33

8I3.10 I776.8 2s89.9 814 59

828.35 1763 4 2591.8 829.96

842.A2 L750.6 2593 4 844,55

a7G.rz v2a 6 2596.7 878,16

906.12 1693.0 2599.1 90a 41

933.54 1667 3 260 .9 936.21
qsB.87 I643.2 260 .1 961.87

loo46 ls985 2603.2 1008.3

1045,4 lss7.6 2603 0 i049 7

\oaz.A I519.3 2601.7 I087.4

1148,1 1448.9 2597 0 1i54 5

1zos.B 13S4.1 2589,9 1213.8

1306,0 1264 5 2570'5 1317'1

1350,9 1207.6 2558.5 i363.7
1393,3 7\51'.8 25452 1401 4

1433.9 1096,6 2530 4 1450.2

1473.0 1041.3 2514 3 1491 3

1511.0 985.5 2496.6 L53r 4

1548.4 928.7 2477 | t517 A

1585.5 870.3 2455 7 1610 3

1622,6 809 4 2432 0 i649.9
1c60.2 745 1 2405 4 1690'3

1999.6 2780.7 2.r185 4 313t:

1985.4 2783 I 2,2159 43058
1911.9 27A6,5 2250a 4 2428

1958 9 2788.9 2.2835 4i840
t946,4 2191.0 2.3143 4 1287

IgI7.I. 2195.2 2 3844 4,0033

1BB9,B 2798.3 2 4467 3 A923

1864.3 2BOO.5 2.5029 3 79?6
1840.1 280I I 2.5542 3.7016

l.794.9 2803 2 2.6454 25442

vapor,

e t = 0.01 NLP3 {'45 4I'C

n6a.3 2.0+57
211A.A 2.07 05
2773,0 2.0947
2775.2 2.1\66
2117.\ 2.r3ar

L 856, I
L 846.9
1838.I
I829.6
t 821.4

257 6.O
257 7 .9
2519.6
2581,3
2582 I

7 2A,41

7 42.56
152.14
762.51

2A47 .5
2038.8
2030.s
2027.4
2Ar4,6

4.6160
4.5145
4.5213
4.4a62
4.4474

6,6 616
6.6409
6.6 2 I3
6.6A27

6.552C
6.52 i]

6.46i 4

6 4430
6.3A17

6 2954

6. !856

I7|3.A 2aA21 27253 33991 6 \2ttt
17i3.5 28Oo B 27966 3 2731 6 069ir

t63g.7 2794.? 292A1 3 053A 59731

7s10.g 2784.6 3A275 2 A627 5 A942

1194.1 2685.4 3.4964 19975 5 4939

851 .+ 2547.7 3 8082 1 3709 r'r 179'

7v
"c rn3

F - 0.1o VlPa (99 6l

2645.2 7.8931 I.6941 250s.6 2675.0 7 3s89
S al.

50
100
I50
200
250

400
500
600
700
BOL)

900
1000
i 100
1200
I300

I4.67 0
t4 461
17 196
19.5 L 3

21.a26
24 136
26 446
3l 063
3 5.680
40.296
44.9I I
49.527
54.143
58.758

6t .949
72 644

1.6959
1.93 67
2.7724
2.4462

3.1427
3.5655
4.o27I
4 4900
4 9519

5.87 55

8,7 9 88
7 ,2645

2431 .2 25A3.9
2441.3 2592.C]
25 i 5.5 2687.5
?r>Bl.9 278?'.0
266r.4 2a1L6
27 3E.r 2977 .5
2Al2 3 307 6.7
2969,3 3280 0
3t32,9 34B9 7

3303 3 3706.3
3480 I s929.9
3ci65.4 4160 6
3856.9 4398 3
4055.3 4642.8
4260,0 4893.8
4470 I 5 i 50.8
4687 1 5413.4

3.2403 24AA.2

3.4187 2511.5
3.8897 25A5.7
4.3562 2660 0

4,8206 2735.1
5,2BAT 2BT I,6
6 2094 296a.9
7.I338 3132.6
8.0577 3303.I
8.9813 3480.6
9.9047 3665.2

1o.B2B0 3856.8
1L7 5I3 4055,2
t2,6145 4259 I
13,5977 441A A

L 4.5'2A9 4687.3

26A2.4 7.6953
2780.2 1.9413
2a77.A A.r592
2976.2 8.3564
3075,8 B.5s87
3279.3 8.8659
3489 3 9.',I566
3706 0 9 420I
i929.7 L6626
4160.4 9.8883
4398.2 I0.1000
4642 7 7a 3000
4A93.7 la.4491
5150.7 i 0.6704
54I3.3 10,8429

25A6.2 2615.A 7 36]lr
25A2.9 27'16.6 7 6\44
265a.2 2At5.5 1A356
27 33 .cJ 297 4 6 I A346
23IO.7 3a14 5 I2:12
296a3 32 /A.6 a 5452
3I32.2 3488.7 8.8362
3302 B 3705.6 9.0999
34804 3929.4 9 3':2'1

3665.0 4160.2 9.5682
3856.7 4398.0 9 78C0

405s0 4642.6 998C!
4259,8 4893.6 I0 i 698

4470.7 5150.6 r0 35C'!

46a7.2 5413 3 10 5221

/': O.05 MPa (81-32"-C)
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Notes// 1, Pleuse rcutl tlrc questiltts cfteluw'

ressed I uld v,/ater

62 r14B L rL'1 1..
17 0'04 5 ur

P .' 5 Mf a-!?91,?4'-c,i - -- '

rnJ

IV.c m3

S al.
0

20
40
00
80
I00
I20
140

I
.]-{o

200
220
244
2 6{J

2.9207
0.0001
0 2954
0.5705
o.B287
7 a'173

1.3034
1.5236
L.7344
r,937 4

2,1338
2.325r
2.5121
2.6!183
2.8841

Salurated re{ 3rr; !34a-Tefir taDle EnIroPy'

---,-jll$:LL
Sat.

liquici, EvaP"

si sts 
,-.

, ,."-al .nnrol/
lrlLelltd cttu bJ

Sat,

liquid, t
Llr u

Eillra lPY,

-**-!!11$**-*
Sat,

Speciiic volunle,

-----l1$---"-"
Sa,., Sat,

\iap0r,

Vr

-40 5I l)
-38 5b bll

-36 619'r

-34 b9 50

-32 /b,/ r

-30 84 43

-28 9216

-10 ivr ' "
-24 11137

-22 \2\;72

0,94176 0 96315

0,92859 0.96058

0,9[160 0 95813

Sat

Sat,

liquid,
hr

vap0l,

h

0,0007 054

0,0007083

0.00071i2
0,0007142

0,0007172

0,3608I
0.327 32

0,29751

0,27090
0,2471I

-0,036
2,47 5

4,992
7,5i7

r0.05

207 40

206,04

204.61

203,29

20i,9I

2a1 31
208,51

209,66
210.81

21L96

0,000 225,86

2,515 224 61

5.037 223 3s

1 .566 222.09

10,10 220.81

275.86

221 .\2
,tq 1q

229,65

230,91

0,00000
0.01072

0.021:8
0.03199

0.04253

g0

85
g0

95

100

?631.3

2928.2

3246 9

3594,1

397 5,I

^^"rr nn6?0r 0,90278 095579

:::;i ;noil oseor2 oe53s6
IJJ qJ w "'- ^ ---." . oc.rAd
214.68 0 07382 0 b/ /Da v "'

s237.17 0 0944I

?an iq 0,58800 030111 088912

1?l'"' ^ilarr 266id 08Blr7

lil ii o a,rao 22610 911910::li: ;;;;8 ,177ri 08528c

/sL'u a:':tzzt, oo8o99 o812ls
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Notes// 1. plerrse reod rc questiorts crueJfully,

Class:1'l
Datei 27

year
/2/2076

2. lnswer all question

rT3I (r:,l.rsr')
Sit. A rc437 2SBZ.B

400 0.30661 2957.9
500 0.354t I 3l25 0buu 0.401 3297.5
t_oo a.44t83 3476.3rruo 0.494J8 366L7

f -- L60 Mpa
Sai. A li.3j4
225 0.13293
250 0 14190
300 0.I5866
3s0 0.174s9
400 0.19007
500 a.22A2g
600 a 24999
700 a.27941
800 0.30865
900 0,33780

1000 0 36687
I I00 0 39589
1200 0.42488
1s00 0.45383

f-: r-!! _!l-tl e2r.sb\:)

P = 1.40 Mp.l

2591.8 2788.9
26A2 7 2803.0
269A.9 2927.9
2785.7 3A4A_g
2869.7 3150.1
2953,I 3258.]e
3I21.8 3474.8
3295_1 3695.5
3414.4 3921.7
3660.3 4154,3
3852 .7 4393 .3
4051,7 4638.8
4257.0 4890.5
4468,3 5148.1
4685..t 5411.3

P - 2.00 tr4pr

2777.L 6.5850
2828.3 6 6956
294 3.I 6,9265
3051.6 7,1246
31s8.2 7.3029
3264.5 7.467A
3479_1 1.7642
3698.6 8.03lr
3924.I a,2755
4.156.I 8,5024
4394.8 B,7t50
4640.0 B.9t 55
4891.4 9.I057
s148.9 9.2866
54.t.1.9 9 4593

a,14A7a
0.1430s
0,16356
0,18233
o.2aQ29
a.2L782
0,25216
o,28597
0.3195:t
0,35288
0.386 ] 4
0.4I933
o 452+7
0 48558

6.4675
6.4975
6.74BB
6.9553
7.1379
7 .3046
7 .6047
7.87 30
B,1i83
8.3458
B 5587
8.7 5 95
4.9497
Li308
9.30360. 5186 6

2594 B 2792.5
2645 I 2A57.a
2692 9 2019,9
278l.6 3035.4
2866,6 3146.0
2950.8 3254.9
312Q I 3472 6
3293.9 3693 9
3471t.5 3920,5
3659,5 4153,4
3852.1 4392.6
4051.2 4638,2
4256.6 4890,0
+467 .S 5 I +7 .7
4684 B 54]0.9

0.0 99 59
0.10381
0,1 115C
0,i2551
0. r 3860
Q 15122
0.I 7 568
o.I9962
4.22326
a,2487 4
a,27A12
0.29342
0.3r667
0,3 3989
0.36308

2599.1 279a.3
262A.5 2a3E.I
2680.3 2903,3
2773.2 3A24.2
2860.5 3137,7
2945.9 3248 4
3116.9 3468.3
3291,5 3690,7
347 )".7 391A,2
3658.0 4I51,5
sB50.e 4J9 t.l
4050.2 4637 .I
4255 .t 4889 .I
+467.2 EI47 .A
4684.2 541A.3

2624.0 2B2s 7
2738,8 2978.4
2836,0 s 104.9
2927 2 3223.2
3016,1 3338.i
3104,5 3451,7
3282.5 3678.9
3464.7 3909.3
3652.5 4144.6
3846.4 4385.7
4046.4 4632,7
4252,5 48it5.q
+ttb+.4 5144.7
4681.8 5408,0

6.4200

6,8864
7 .O713

7 54LQ
7,8101
8.05 58
8.2A34
B 4965
4.6914
B,887 B

9.0689
9.2418

6.33 90
6.4I 60

6.7684
6.95B3
J.1.292
7.4337
7.1043
7 .9sa9
B.I 79 t
8.3925
8,5936
4.7842
B.96 54
L 1384

ijnt 0 079qb
225 0.08026
250 0.08705
300 0,09894
350 0,10979
400 a.t2a12
450 0.I3015
500 0,13999
600 01s931
700 0 17835
800 a.r9722
900 0.21597

1000 0,23466
r r00 0,25330
rzaa 0.27 !90
1300 0,29048

2801.9 6.2558
24A5.5 6,2629
2880 I c 4107
3009,6 6,6459
3127 .o 6.8424
3240.1 1.a170
s35t 6 7,1768
3462.8 7.3254
3686.8 7.5979
3915 2 7.8455
4r49.2 8.0144
43B9,3 B.2BB2
46s5.6 8,4s97
4BB/.9 B 6804
5146.0 B,861B
5409.5 9,0349

P,: 3,sq N4pa (242.86.c)

0.05706 2603.0 2802.7

2642 \
2604.B

27 62.2
2852.5
2939.B
3A26.2
31 12,8
32BB 5
34Ci9.:i
3 5 56.2
3B4 9,4
4049.0
4254,7
4466,3
4683.4

0.05876
0,06B45
0.0 7680
0.08456
0,09 i 9B
0.09 919
0 11325
o 12.702
0. 1406l
0 15410
0.16751
0 1B()B7
0,19420
0,20750

6.1244

6.17 64
6.4484
6.6601
6.8428
7 .0014
7.1593
L4357
7.6855
7.9156
B. i 304
B.3324
8.5236
3.7053
8,8 7 86

(187.96.C)
0.16126 2537.8 2tele d., ;
0,16934 2612.9 28I6.1 a.; ;

4.s2792 4zs7.s +as i.o ,oi,,
a 166_5^2 44687 5t48.5 g.2O;;
0.6_o5qe__16-q$ la r r.e g,si50

r, --. 1.80 jvtpa (20Z.Ir-C

v-:.1-YJ.1.1-.. 1,91i,1:9* 5410.6 e. jB72

P: 3.0ql\rt pq (233.s5"c)
0.06667 2603.2 2803.2

y,(!-!!1_ag!2 6 5408.8 8.9502

/ oI Jfage
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- Tech. Eng" C0llege _ Najaf/Automobile Tcch, Eng. Dept.

subjeci: Therm.dynarnic 
:'iual examinatiou/ 1'r t.y

Tinie; 2lioLrr.s

Noles// 1, Please read the questions care/ully, 2. An$rcr ( l queslion

CIass: 1't
Date: 21

yeRr
/ 2 | 201,6

Spetific valu )e, lftteItL1l enetliyl
kJ/ks

EnthalDy,
kJi krl

t:rttr(1py,
kJ/kg,l(

Press,
Sal,
iqu d,

Sat, Sa i.
renrp., q u ict,

S at.
vap0rI

0.3I r 2.I
o,26929

o.21263
4.19254

a.162I ?,

0. 1401 4
0.I2348
0.1 I 041
Q.09 986 7

0.02 93 61
o,Q27s 71
o.025621
0,0240 69

Sat,
Evap., vapor,

Sa t,
liq u d,

Sat
Evap., vapor,

Sat,
liq u id,
s/

227.79 0.A1634
229,73 A.A3267
23L46 A.A47L1
233.02 0.06008
234.44 A.ATIBA

236 97 A.A9275
239,l6 0.I1087
24t.tI 0.I2693
242.a6 A.I4),39
244.46 A.r54s7

265.03 0,33230
266.20 0.34345
267 .29 A.3E4A4
268,31 0.3641s

Sa i,
Evap, vaDor,

.k....-^.....ti -... .-.,.
0.94807 0.96441
a.9211 5 0 9EA42
0.90999' 0 95710
0.89419 r0 95427
0.87995 0.95183

0.85503 0.94779
0.83368 0.94456
0.8 t 496 0.94I90
0.79826 0.93965
0.78316 0.93773

0,58763 0 9t 994
0.5756r 0 9I9I2
0.56431 0 91835
0.55349" 0.91762

- 36.95
--33 87
- 31. l3
-28 65

-26.37
I2A ,22.32
140 - IE.77
160 , I5.60
180 - I2.73
200 - I0.09

700 26.69
750 29.06
800 3 t.3 r
850 33.45

900 35.51
950 37.4A

1000 39 37
tzaa 46 2t
r 400 52.4C

+::IABLEtA=]3 .

0 0007098
0 0007144
0.0007 rB5
0 0007223
a aaa1 259

0 0007s24
0.00073 B3
0,000 7 43 7
0.0007487
0,0007 53 3

0,000833r
0.00083 9 s
0,0008458
0,0008520

3,84t 223,95
7 .730 222 00

tr,2t 22a 25
14.37 2LtJ.65
Il,28 217 ,I!i
22.49 214 4n
27 ,Aa 212 0a
31.2I 209.90
34.97 2Al .9A
38.43 206.03

BB.B2 176.21
92,22 173.98
95,47 11r.a2
98,60 .169,71

60
7a
80
90

100

3.798 205.32 209.12
7 680 203 2A 2IA A8

I1.15 201,30 212 46
14 3I 199,57 213 BE
\7.2r 197 .9A 2t5.r9
22.40 195.1t 217.51
'26.94 192 57 2t9 54
31 09 190.27 221 35
34.83 t BB.l G 222,99
38.28 186.2r 224.48

84.24 15e .24 244 4a
91.59 154.08 245 67
94.7 9 I52.aA 246.19
91,87 149.98 247.85

0 022683 100 a3 I4B OI 248 8ti
0 021438 103.69 146.1.0 249 7g
0 0203r3 106.45 144.23 25A 6a
0 0I67i5 116 70 137 1I 253 BI
0,014107 125.94 1.30 I 25A37

101,61
t04 51

IO7 32
rr7.17
127.22

r67 66

156 t0
148,9 0

2fa
27A
273

.26

.15

.99
a]
I2

o 3737i
0.383 0l
0.3 9189
4.42441
0.4 531 5

0.543I 5

0.53 3 23

0.s2368
0.4 88 63

0.45734

o 91692
a 91624
0 9.i 55tl
0.9 1303
0.9I0 50

/'= 0,14 [4Pa (I = - 18.77"0)

239 7ta O 9446

246,sA O,9124
254 4)0 1.0031
262.!3 1.033l
271,38 1,0624
279.97 I.0912
288.70" I 1195
29'/ Si I 1414
306 59 1 1749
)\5.17 12A2A
325.09 I 2288
334.57 1 2s53
344.20 I 2814

241.?q A.934t].

251.97. 0 9s 19
200 ri5 0.9831
26!.36 1 0134
278 16 1 0429
2U7.06 I OT Ia
2!6.08 ] 1001
305 23 I i2B0
314 5l I I554
323.93 1.1825
333.49 1.2092
343.20 I 2356

.5

KJ

'fv
oC nt3

/r ". 0.06 t\4Pa ( r- = iJ 6. \l5'CJ
Snt

-24
- l0

.J

IO
20
30
40
50
tiQ
10
a0
!0

100

227 19
244.i 6
2 48.58
2 56.54
2 64.66
272 s4
241,37
2A9.97
2 98.74
3 07.6 6
316.7 5
:r 2 6.00
335.42
344 !9

O 95,i4
10174
1.O411
r.o77 4
1.1066

r.r636
11915
1 .21q 1

r,2463
r.2732
t.2997
I32tiO
I,3 52 0

0, t397
0 9484
0 1798
i .0102
103!r0
r 0690
I O!75
1.1256
1r532
11805
12074
12339
1,2ei02

0 3|2t 209 t2
0,3360U 220.60
0.3504I 227,55
0.36476 234.66
o.37S93 241 02
0,39302 24! 35
0.40705 256 95
4.42).02 264.71
o.43495 272.64
0,448B3 280 73
0 4ri260 288 99
0 47tr5l 297 .41
o 49032 30d.00
0 50410 314.74

P=0ljit/ttrrr([ = 12.7 1"t.)

o 14014 219.54

014605 225.9I
o,15263 233.23
0 .15e08 240.66
0,i6544 248.22
a.r7172 255.93
o.17-/94 26s.79
018412 2i ),'t9
0 19025 279,96
o 19635 288 28
Q.2A242 296 75
0.20847 305 38
4.2r449 3 r 4,17

0.08390 227,74

0,of1617 23t.2t)
0.09026 238.$S
0.11t42:i 246.1ll
0.0!812 2]i4.61
0.10i 93 262.59
0 10$70 27 a.7 r
0,10942 27 t3.91

0.1 1310 287.36
Q.11675 295.91
0.12038 304,60
0.12:198 313,44

= -5.3{t''CSat 0. L 1041 222.!9 242.86*10 0 r1189 228.o2 2zIE.16
u a.It122 232.48 253.53
r0 0,12240 240.00 262.04
20 a 12748 247.64 .2/0.D9
30 013248 255 41 279 2ti
4O 0.1:174i 263.:tt 289 05
50 0.i4230 271.36 206.98
60 0.i47I5 279.56 306 05
70 0, i 5196 287,91 315.27
80 a.r5b73 296.42 324 63
90 0 16141J 305.07 394,14I00 O L6ezz itt3 orr g,l3,Ao

vurs
m'/kg kJ/kg kJ/kR kJ/ka t(

F = (J Lu i\4fi (/,., = t6 r7"t,)
0 t9254 215 19 234 44 O.05lB
0.1984i 219 6ri 2:19 50 0,9721
4.20143 226.78 247 49 Laa3a
o.21630 2s3.95 255.58 1.03s2
0.22506 241 30 263.81 1,0628
o.23313 24A.79 212.1i r O]IE
a.24233 266.44 280.68 1.1203
0.25088 264.2b 289.34 1,1484
o'25937 272.22 298.16 1 1762
0 26783 2BA :15 307 13 1.2035
427626 2AA 64 316.26 12305
0 28465 2S7 08 325,55 1 2572
0 2!so3 305.69 334.9s 1.283ri
0.30138 314.46 344,60 i,3096

lllPa (4ir * -r 0,09"C)

a,aet81 224.48 244.46 A.!31J
11.09r91 224,55 244 54 0.9380
0 lo,l81 232.09 2s3 0S o.969E
0.10955 239.(i7 261 5S I.OO04
0.t14I8 247.35 270 1B 1.0303
0.ri874 255 14 278 89 Lo5,i5
a 12322 2ri3 AE U)7 12 laaa?
01276d 271.15 Zqd 08 1.1163
013206 279,37 305 78 i.144r
0, r 3641 287.73 315.01 1,1714
Q.r+a14 296.25 324.40 l.t9$9
0 14504 304 92 333 93 1.224e
cr 14!33 313./4 343 60 1,2512

I or I rage
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Note : Answer all the questions'

Ql/ Differentiate each of the following with respect to tr and findfi.

a)sinY+ xz I4Y=s6314
1

J b) 3xYz + cosYz = 2x3 + 5

c) \xz - x3 siny I 1xy + t0

_ .,2
d)x-cosxz+L+3xs =4x3'

n

e) tansy - ysinx * 3xyz = 9

J

* *********** ******** * **** ** *Jr*** *tr* ******* tr* ** **** * *** *Jr* ***** ****** *** *****:r* *** ** * ** tr *** ** *

(2s MARK)

l)Prove that the differertiation ofthe function f(x) = -I9:I- ;t 11x;' = - a**

2)Prove that the differentiation of the function f(x) = sin x is f(x)' = cos x (2s MARK )

* ********** * **r!** *r!** tr* *** ****Ji* * tr* ***:k* **** ****:lik* ****tr* ***rl* * ** *,k* * *rtJr* * ***ti!r** * ** *rk*** ** **

Q3/ 1) Find the inverse off(x) = z!1,11.n verify that both f(f-1(x)) and f-1(f(x)) are equal to the

identlty function.

2) Find the first, second and thiril derivatives for y = G;z=Zx + 1 (2sM3RK)

r:** *** ** **** ***ti** ** *,**** * * *rrr*ri**** * **tr* *****ir*Jrlr* * *** ** * rk* rr* *:l**** * ** * ** * * ** ****** ****** ****

Q4/ Find the slope of the parabola y = xz at the point P(2,4), Write an €quation for the tangent to the

parabola at this point, (2s MARK )

Q2l

g7n-//,^/



5l+.lt otr,t.ti*,* #, edf
l3!l: fu.;xlt

LqLrll CrlrJiLl :!JL4JI

CJtieL4:Ol^rtYl ,",qJ

20161021 24 :gt$l
,016-2015rtrll dlYl d,aill Obi.l

lYote: Answer &ll the questions

QI/ Give thefull terms of thefollowing ubbreviations: (20M)

O\t-)r --'--g
| / t'--t

;4!l ''''rr1.r 6t1l $d]l illj3
fu:ilJl .L-3tl 6lril 1&r+

.&J - 4r-rl#t A+$!l 4Jsll

t) cPU

2) OCR

5) Pixels

7) LCD

e) MP

2) PPM

4) CD-ROM

6) DVD

8) DOS

r0) FAT

9

Q2/ lltrite the following communds (30M) (Choose six only)
I. Remove Direclory Ali

2. Delete allfile except Techcollege

3. Change Directory AlNajaf

4. Make Directory Ahmed

5. Copy allfile in drive (c) to drive (d)

6. Delete all thefrle

7. Move thefile Alifrom directory Al,tmed to directory Amjed

Q3/ l{hut the diffirence between: (20M)

L The hardware and software

2. RAMandROM

3. Windows and Ms-Dos

4, Hard disc and CD

5. Minicomputer and Mainframe computers.

(1)



Q4/ Answer the foltowing: (3 0M)
I) Wat is the major limitation of RAM?
2) What is the Allocation []nit?
3) How the leaser image printed to the paper by laser printer?
4) lI4xat is the bios?

'5) Wat is the Modem? And what are its functions?
6) Wat are hind of storage in computers?

With my best wishes
b

Lecture

Basil Noori Merzah
Head of department

Dr. Haider Hassan
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Answer fou r q u estion s onlv

Ql.) Determine the force actlng along the axis of each of the three struts needed to

support the 500-kg block. (25 degree)

Q2) Avertical force p=20KN is applied t the ends ofthe 2-ftcord AB and springAC'

itf'ru ,pring has an unstretched length f 2 ft' determine the angle o for equilibrium'

Take k = 15 KN/m. (25 degree)'

Q3) Blocks A and B have a mass of 1- Okg and 15Okg' respectively" lf the coefficient of

i.ii. tri.tion between A and B and is ps=0 25' and between the ropes and the pegs

D and E ;t,z=O.5, determine the smallest force F needed to cause motion of block B if

P=30N. (25 d egree ).

Q4) Replace the force svstem in Figure 4 by a resultant force and couple moment at

point O. (25 d egree)

Iehasaweightof 30 lb and a length of 26 ft lfitisplaced

u"d on th" riugh floor in the position d:lOft ' 
will it remain

s released? ThJ coeflicient of static friction is p" = 6 3 125

degree)

I

I
I

1 Ftgure 5
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cruqill ilr+ifi LlA : f,tdl
uJjll ; l'L;*lt

l+t.J,€l JtJr :Ertdl
ctLioL.-r;6t'r'tY1 O;

2016 /3 /1 :glLlJl

Id tL'-""rt €"E
\ /t'"-t

ajl..;dl l.r".p,g.q

+-ul ,*,^+llr slut $hilt 6Jljr
,.;Ej} #,$l [$

!ei!:lt .1.*3Yl oi;,!.ll lr.1r
, :. r 7 lpr$.6J1 4$fiI t+stl

,, ,016/1015 
"-lrJl 

p -cJ:U cj,a. l i,t-'.1

Note: Answer all queslions

equivalent resistange for the circuit shown in fig.(1) and use it to find the

I > 
(25 mqrks)

Q1/Obtain the
cnrlent I.

Fig.2

e, Fig,I O ohn1

Q2lFor circuit shown in fig.(2), find 11, 12, 11, Ia and the voltage for every resistors. "

(25 marks)
R1

rt,Tl
lrtL4

V
R4
0.5 ohru

R5
1.5 olrrr.r

Q3/For the circuit shown in fig.(3), find the current in the 3ohm resistorusing loop cwrenr
method.

. (25.marks)

I2.5 olam
R4
I O ohrr_r

O olarrr

4ohrn _ |bl

2 ohrrr
Fto 1

Page 7of 2
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-l

.Y1"lTrn. network shown in fig.(4) write rhe nodalvoltages. -- -^- t^b'\r/, vvlrrtr L{le noqal equations and solve for the nodal

Fig.4

t

GOOD LACK

-.#

L

(25 marks)

Head of departn,tent

Page Zof2'
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\ /(.---Tecltnical College of Najaf

Ar.ttomotive D ep urtment

sminer: Oraskhudayer

S ubj ect: Automotive Materials

Class: L"d Stage

First Attempt (20 I 5-20 1 6) Time : hrs.

Q1/(A)Pure copper is weak ,How has it been found possible to increase the strength of
tl're melt and still retain a relatively high conductivity?( 6 D)
(B)Discuss the reasons why copper-base a110ys have tended to be replaced by other ,materials dur.ing the past twenty years ago cr so ,i (5 D)
(c)Describe the effbcts of alloying on t1.re foilowrng propeltles with r.especr ro copper :

- (a) electrical conductivity , (b) machinability , (c) for:mability , (d) conosion _ resistance
'- ( e ) mechanical str.ength ?( 10 D )

(D) Disc'ss the factors which influence trre choice of nickel -based arloys fbr highremperature engineering ? (5 D)

(E) Discuss the influence of the followi'g eiements on the structure and propefties of c sttron:(a) silicon, (b)manganese, (o) sulphr-rr, (d) phosphorus ? _ (4D)

Q2l(A)Explain furly what is meant by the term gr owth asappriecl to cast irons Discussrnethocls which are used to overcome this phenomena ?(15 D)

'- (B)casr iron is a cheap . easiry produced engineering mareriar , bur orclinary grey casr- iron has relatively poormechanical propertles , Discuss ir.r general tems , the {r'thodsen.rployed to overcome these limitatio", flf SOj .,}{;Ei

(10D)

(10 D)

Q3/ (A)How you can form the sand core for the cylincler ?( 10 D) 1\
(B) Describe the balance between material pfopefty * n.ut managerne't?( 10 D)

-V,:l/''
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