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10. 3Z

15
.2

11. 1

30
47
10. 3
14. lm
.1 5

7
51
52

43
13. 8
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12 3
2 2. 2
16. 28802]H
W ASER] 7
1 1
Lo 2 —¢
7 19
B A95EA 8
1. 36:1 2. 35:1 E=
5. 5%&11 E= 5A]7F 155
7. 12cm 8. 8960 B E
W ASEA 9
1. 14.18 2. 2.785
5. 1.297 6. 0.000528
H d&52A4 10
1. 80.3 2. 329.3
5. 295.3
B A5=A4 11
1. 4.998 2. 47.544
5. 626.1 6. 0.444
9. 13.84 10. (a) 24.81 (b)
11. (a) 0.00639 (b) 0.0064

B ASEA 12

1. 0.32% 2. 173.4%
5. 0.0125 6. 68.75%
8. (a) 57.1 (b) 52.9 (c) 55.6

11. 21.8kg 12. 9.72m

14. (a) 14% (b) 15.67% (c) 5.36%
17. 38.7% 18. 2.7%
21. (a) (i) 544Q (ii) 8162
22. 2592rev/min

(b) (i) 44.65k (2

13. % 14. 13 15. 4002]E
1 13
3. 16 4. 4 5. 50
8. 2
7:2 3.47:3 4. 96¢cm, 240cm
6. 3680%F ¥, 18407, 9207+
3. 65.38 4. 43.27
3. 72.54 4. —124.83
3. 456.9 4. 434.82
7. 0.62963 8. 1.563
24.812
12. (a) 8.4 (b) 62.6
3. 5.7% 4. 0.20
7. (a) 21.2% (b) 79.-2% (c) 169%
5 9
9.1—6 10. mn
13. (a) 496.4t (b) 8.657g (c) 20.73s
15. 37.49%  16. 17%
19. 2.5% 20. 779Q oA 861Q 7]

(i) 49.35kQ



A8 [

13
1. 27 2. 128 3. 100000 4. 96 5 +5
6. 100 7.1 8. 64
H ASEA 14
1. 128 2. 3° 3. 16 4 % 5.1
1 .
6. 8 7. 100 8. 1000 9. Tog EE 001
12. 3% mx . 1 1
6 b r _— r -
10. 5 11. 7 0 1337 &= o5 BT 53
1 1
14. 49 15. = == 0.5 16. 1 17. —
2 3x5
T 19. 3 20. 9 21. 3 22. 2
S Y . . .3
B A&5+A 15
1. QIAE0lE, m? 2. s
3. AZ0lE, m® 4. 29 U]H, m/s
5. AIAgUlEg 227338 kg/m’ 6. &=
7. 2= 8. 9tE
9. EE 10. Ak
11. A7~ 12. Zotg
13. 7145 14, A7) A=
15. g RIA 16. Zo]
17. 2= 18. Zt& =
19. x<10° 20. m, x10 3
21. x10 2 22. M, x10°
B A&5+A 16
1. (a) 7.39<10 (b) 2.84 <10 (c) 1.9762 % 10>
2. (a) 2.748x10° (b) 3.317 < 10" (c) 2.74218 x 10°
3. (a) 2.401x10 ' (b) 1.74x10 2 (c) 9.23x10 °
4. (a) 1.7023x10* (b) 1.004x10 (c) 1.09x10 2
5. (a) 5x10° ' (b) 1.1875x10 (c) 3.125x10 2 (d) 1.306 < 10°
6. (a) 1010 (b) 932.7 (c) 54100 (d) 7
7. (a) 0.0389 (b) 0.6741 (c) 0.008
8. (a) 1.35x10% (b) 1.1x10°
9. (a) 2x10? (b) 1.5x10 °

10. (a) 2.71x10°kgm * (b) 4.4x10" "' (c) 3.7673<10*°Q (d) 5.11x10 'MeV
(e) 9.57897x10" Ckg ' (f ) 2.241x10 *m>mol !

B AsEA 17

re

|
Mo



1. 60kPa
4. 55nF
7. 1.5MQ
11. 17pA
15. 62.50m

19. 3.8 x10°km

A4
m

5

svA 18

1. 53.832

5. 1.296 <10 *

9. 0.571

13.
17.
21.

25.

1
1
1

18.32 < 10°

9.4481
1.122
.068

B ASEA 19

1

—
w

T 14

5. 0.0776
9. 0.4232
13. 4.995
17. 3.520

B A5EA 20

1. C=52.78mm

5. 0.1447
9. 2.526Q
13. F=3.96]

1. —3a
5 4x+2y+2

9. 8a’

13.

LI |

6

2
a

A 22

2. 150uW E= 0.15mW 3. 50MV
5. 100kW 6. 0.54mA T 540pA
8. 22.5mV 9. 35GHz 10. 15pF
12. 46.2kQ 13. 3uA 14. 2.025MHz
16. 0.0346kg 17. 13.5x10 3 18. 4x10°
22. 4.3x10° .
20. 0.053nm 21. 5.6MPa 3210 Fm =
4.3mm
2. 1.0944 3. 50.330 4. 12.25
6. 2.4430 7. 30.96 8. 0.0549
10. 40 11. 137.9 12. 14.96
14. 515.36x10 % 15. 1.0871 16. 52.70
18. 0.8307 19. 2.571 20. 1.256
22. 3.5x10° 23. 37.5x10°  24. 4.2x10 ¢
1 1
2. 4.458 3. o 4. 3%
6. 0.2719 7. 0.4424 8. 0.0321
10. 0.1502 11. —0.6992 12. 5.8452
14. 25.72 15. 591.0 16. 17.90
18. 0.3770
2. R=375 3. 159m/s 4. 5.02mm
6. 224.5 7. 14230kg/m® 8. 281.1m/s
10. 508.1W 11. V=261V 12. F=854.5
14, I=12.77TA 15. s=17.25m 16. A=7.184cm?
2. a+2b+4c 3. 6ab—3a 4. 6x—5y+8z
6. 3a+5b 7. —2a—b+2c 8. p2q3'r
10. 64° 11. 46 12. %
14, 15. 3a® +2ab— b’ 16. —
Ty : "3



1. 28 2. a®

5 b°° 6. ¢
9. g2 10. in T
13070 B2 L 1452 e
a

R CLBC

17. &®v % B= — 9
b
Va' Vb

19. ¢'V/6pl/3 o732 F=
/3
B A5+A 23

1. 22 +52+6
5. 422 +222+ 30

9. 42°—24x + 36 10. 42°—9
13. 24°—3ab—5b° 14. 13p—1q
17. z*—day+ 437 18. 0
B ASEA 24

1. 2(z+2) 2. 2x(y—4z)
5. 4d(d—3/") 6. 42(1+22)

9. x(1+3z+52%)
12. 2pq’ (2p*—5q)
15. 2zy(z— 2y + 42%°)

10. bela+b?)

B ASEA 25

1. 2z + 822 2. 12y°—3y
5. %—4:5 6. 1
9. 6a2+5a—l 10. —15¢

7

2. 22 +9z+4
0. 2pq7"-|-qu2 +

13. 7ab(3ab—4)

3. 4. p!t

7. m* 8.z % Fx xi
11. ¢ 12. M

15. »'° 16. s °

3. 422+ 122 +9
7. 22+ 122+ 36

4. 257 +2j—12
8. 2522 +30z+9

11. 3ab—6a* 12. 22°—2zy
15, Tz —y—4z 16. 4a*—25b°
19. 4—a 20. 4ab—8a’
3. p(b+2¢) 4. 2x(1+2y)
7. 2q(g+4n) 8. r(s+p+t)
11. 3zy(zy®—5y+6)

14. 2zy(y+ 3z + 42?)

3. 4b—15b" 4. 4+ 3a

7. 10y2—3y+% 8. 9x2+%—4x



o1 2.2 3. 6 4. —4 5 2 6. 2
. % 8. 0 9. 3 10. 2 11. —10 12. 6
. —2 14. 2.5 15. 2
B A5EA 27
5 2. —9 3 —4%» 4. 9 5 15 6. —4
7 5% 8. 2 9. 13 10. —11 11. —6 12. 9
13, 65% 14. 3 15. 10 16. +12
B A5EA 28
.10 7 2. 8m/s? 3. 3.472 4. (a) 1.8Q (b) 30Q
5. 800 Q) 6. 176 MPa
W A53A 29
. 0.004 2. 30 3. 45°C 4. 50
. 12m, 8m 6. 3.5N

l.d=c—e—a—b 2. =4 3. v="1 4, =214
7 p t
= —\t— :L :y—c :L
5. y= 3(t x) 6. r Cy 7. x -~ 8. T PR
_ XL _£ — _ 5
L= o f 10. R= 7 11. z=aly—3) 12. C g(F 32)
B A5+A 31
_STa o _a _4d r yd
r= 5 =1 S 2. x )\(y-l-)\) = d+ 3
3F— AL AL AB?
L f= = f=F—— D=
f 3 f 3 4. D 5Cy
R_RO 6 R RRl
. Ry« "2 R—R
E—e—1Ir = EF—e _ Y
R 7 = R= 7 r 8.b \/(4(162)
_ ay gt2
T = 10. L=+
V) 4’



11. u=\/v2—2as 12. a=N*y—=z

1. 1. a= \/% 2 R n\{@

™
3. =3ty 4, = mrCh
1—z—y) u—m
c —
1—a? 6. \/ Tty
_ o uf . @
7ov= 30 8. ty=t,+ =55
_ [ 2dgh 857
9. v= \/(0‘03[/),0.965 10. I= 3d +d, 2.725
11. 64mm 12. w= QR;F; 3kN/m
L _ofis)
13. t, =1 oA 14. r= » \Too
2
15. F= Ef(ﬂ) . 13.61 MN 16. r=1{ (877—“/)
L T
A 87
W A5+EA 33
1. x=4,y=2 2. x=3,y=4 3. x=2,y=1.5 4. x=4,y=1
5 z2=3,y=2 6. a=2,0=3 7. a=50b=2 8. z=1,y=1
9. s=2,t=3 10. z=3,y=—2 11. m=25,n=05 12. a=6,b=—1
B ASEA 34
l.p=—1,qg= —2 2. 1=4,y=6 3.a=2,b=3 4. s=4,t=—1
5. z=3,y=4 6. u=12,v=2
B A5EA 35
1. a=02,b=4 2. , =647, ,=4.62 3. u=12,a=4,v=26
4. m=—0.5,¢c=3 5. a=12,5=0.40 6. F1 =15, F,=—45

7. R =5.7kN, R, = 6.3kN

A9%

B A5EA 36

I. (@) £28& 1cm=4V (E= 1cm=5V), £24%F 1lcm=10Q
(b) 2E&: lecm=5m, £A%: 1em=0.1V



(c) 8% lcm=10N, £3%: 1cm=0.2mm
2.(a) =1 (b) =8 (c) —1.5 (d) 5 3. 14.5 4. (a) —1.1 (b) —1.4
sict.

O

5. 1010rev/min< 1070rev/min©] ¥ ojof
(@) 1000rev/min (b) 167V

1. BAEA] 4L ZHe: —0.75, 0.25, 0.75, 1.75, 2.25 ,2.75; 7] &7 = —

2.(a) 4, —2 () —1,0(c) —3, —4(d) 0,4

3.(@) 6, —3 () —2,4(c) 30 (d)o,7 4. (a) % b) —4 (c) —1%
5. (@)%} (), (b2t (e) 6. 8. (2,1)

7. (a) 89cm (b) 11N (c) 2.4 (d) I=2.4W+ 48

W ASEA 38

(a) 40°C (b) 128 Q 2. (a)850rev/min (b) 77.5V
(a) 0.25 (b) 12N (¢) F=0.25L+12 (d) 89.5N (e) 592N (f) 212N

(a) 22.5m/s (b) 6.5s (c) v=0.7t+15.5

m = 26.8L 6. (a) % b) 6 (c) E= %L—FG (d) 12N (e) 65N

a=0.85, b=12,254.3kPa, 275.5kPa, 280K

L

W A5EA 39

1. 24m 2. 9.54mm 3. 20.81cm 4. 7.21m 5. 11.18cm
6. 24.11mm 7. 20.81km 8. 3.35m, 10cm 9. 132.7 dlig]

B AS=A 40

1. sinZ= 49—1, cos Z= %, tan X = %, cos X = 49—1
2. sinAZ%, cosA = g tan 4 = 3, sin B= é, cosBZ%, tanBz%
3. sinAZ%,tanAzf—5 4. (a) 1—57) (b) % (c) 18_5
5. (a) Sin@z% (b) COSQZ% 6. 9.434

1. 2.7550 2. 4.846 3. 36.52 4. (a) —0.1010 (b) 0.5865
5. 42.33° 6. 15.25° 7. 73.78° 8. 7°56' 9. 31" 22’ 10. 41° 547
11. 29.05° 12. 20° 21’ 13. (a) 40° (b) 6.79m

B ASEA 42



a) 12.22 (b) 5.619 (c) 14.87 (d) 8.349 (e) 5.595 (f ) 5.275
a) AC=5.831cm, £A=59.04", 2C=30.96"

(b) DE=6.928cm, £D=30", £LF=60"

(¢) 2J=62", HJ=5.634cm, GH =10.60cm

(d) 2L=63", LM=6.810cm, KM =13.37cm
(e)

(

1. (
2. (
b
C
e) LN=26", ON=9.124cm, NP =8.201cm

f) 28=49""° RS=4.346cm, QS=16.625cm
3. 6.54m 4. 9.40mm 5. 36.15m

B A53A 43

=83",a=14.1mm, c = 28.9mm, % ° = 189 mm”
52°2, ¢=7.568cm, a=7.152cm, W ©] = 25.65cm”
19°48', E=134"12', ¢ = 36.0cm, % °| = 134cm”

[\)

O o Q
I
©

1

2

3

4 49°0', F=26"38", f=15.09mm, % ©] = 185.6mm”’
5. p=13.2cm, Q =47.34°, R ="78.66", % °| = 77.7cm>

6. p=6.127Tm, Q =30.83°, R =44.17", 5 ©] =6.938m>

7. X=83.33", Y=052.62", Z=44.05", % ©] = 27.8cm>

8. X=29.77", Y=53.50", Z=96.73", ¥ °] =355mm”’

B ASEA 44

1. 193km 2. (a) 11.4m (b) 17.55° 3. 163.4m 4. BF=39m, EB=4.0m
5. 6.35m, 5.37Tm 6. 32.48A, 14.31° 7. x=69.3mm, y = 142mm
8. 13.66 mm

B Jd5=A 45

1. p=105",¢=35" 2. r=142",5=95" 3. t=146"

W A5EA 46
1. (i) o2 (a) 14cm? (b) 16cm (i) @3AHE (a) 180mm? (b) 80mm
(iii) AAFZYE (a) 3600mm? (b) 300mm (iv) AlFa]Z (a) 190cm® (b) 62.91cm
2. 35.7c¢m” 3. (a) 80m (b) 170m 4. 27.2¢cm? 5. 18cm
6. 1200mm 7. (a) 29cm? (b) 650mm?* 8. 560m? 9. 3.4cm
10. 6750 mm? 11. 43.30cm? 12. 32
B ASEA 47
1. 482m? 2. (a) 50.27cm? (b) 706.9mm? (c) 3183 mm?>
3. 2513 mm> 4. (a) 20.19mm (b) 63.41mm 5. (a) 53.01cm> (b) 129.9mm?
6. 5773mm> 7. 1.89m>



W ASEA 48

1. 1932mm> 2. 1624mm”> 3. (a) 0.918ha (b) 456m

B A5EA 49
1. 80ha 2. 80m? 3. 3.14ha

A 127
W ASEA 50

1. 45.24¢cm 2. 259.5mm 3. 2.629¢cm 4. 47.68cm
5. 38.73¢cm 6. 12730km 7. 97.13mm

B Ad5+A 51

L@ T () % (c) %’T 2. (a) 0.838 (b) 1.481 (c) 4.054
3. (a) 210° (b) 80° (c) 105° 4. (a) 0°43" (b) 154°8" (c) 414° 53’
5. 104.7rad/s

B A5EA 52

1. 113cm? 2. 2376 mm”> 3. 1790 mm?> 4. 802mm> 5. 1709 mm?>
6. 1269m> 7. 1548 m> 8. (a) 106.0cm (b) 783.9cm? 9. 21.46m>
10. 17.80cm, 74.07 cm”® 11. (a) 59.86mm (b) 197.8mm 12. 26.2cm
13. 82.5° 14.748 15. (a) 0.698rad (b) 804.2m?* 16. 10.47m>

17. (a) 396 mm? (b) 42.24% 18. 701.8mm 19. 7.74mm



B A5EA 53

1. 1.2m° 2. 5cm’ 3. 8cm® 4. (a) 3840 mm® (b) 1792mm”
5. 972L 6. 15cm®, 135¢ 7. 500L 8. 1.44m°
9. (a) 35.3cm?® (b) 61.3cm? 10. (a) 2400cm?® (b) 2460 cm> 11. 37.04m
12. 8796 cm® 13. 4.709cm, 153.9cm’ 14. 2.99cm
15. 28060 cm®, 1.099 m? 16. 8.22m < 8.22m

17. 4cm 18. 4.08m?

B A5EA 54

1. 201.1c¢m® 159.0cm?® 2. 7.68cm® 25.81cm? 3. 113.1cm® 113.1cm”
4. 3cm 5. 2681 mm*®

6. (a) 268083 mm®, 268.083cm® (b) 20106 mm?, 201.06 cm>

7. 8.53cm 8. (a) 512x106km> (b) 1.09x<1012km"®

9. 664 10. 92m®, 92,000 L

B ASEA 55

1. 5890mm?, 58.90 cm” 2. (a) 56.55¢cm® (b) 84.82cm>
3. 13.57kg 4. 29.32cm’ 5. 393.4m>
6. (i) (a) 670cm® (b) 523cm? (ii) (a) 180cm® (b) 154 cm?

)
(iii) (a) 56.5cm® (b) 84.8cm? (iv) (a) 10.4cm?® (b) 32.0cm?
(v) (a) 96.0cm® (b) 146cm? (vi) (a) 86.5cm® (b) 142cm?
(

vii) (a) 805cm® (b) 539cm?
7. (a) 17.9cm (b) 38.0cm 8. 10.3m® 25.5m> 9. 6560L
10. 657.1¢cm?®, 1027 cm” 11. (a) 1458L (b) 9.77m? (c) 1404500¢)

1. 8:125 2. 137.2¢g



A 14%¢ B A5EA 66
- ox 58 0to A, 30 km/h: A to B, 40 km/h; B to C, 10 km/h;
A5+ 0to C, 24km/h; A to C, 20 km/h
1. (1) 0.052m (b)) 0.02m2  (¢) 0.0l m?

s , N 4 mfs, 2.86 nvs, 3.33 m/s. 2.86 m/s. 3.2 m/s
2. (a) 12.5m* (b) 12.5 x 10° mm~ 119 km 4. 333.33 m/s or 1200 kmyl
3.(a) 37.5m* (b)) 37.5 x 109 mm?

2.6 x 105 km
4. (2) 0.0063m? (b) 6300cm? (¢) 6.3 x 10% mm?

—
.

Mo e

B ASEA 67
1. 125km 2. 4mJ/s
1.400kg/m® 2. 15kg 3. 20litres 4. 8.9

W ASEA 59
1.1
5. 8000kg/m3 6. (a) 800kg/m’

. 1 W A52A 68
(b) 0.0025 m”’ or 2500 cnr Crob AlEHED U8 Abx)
ASEK
g A ET UE Ax) _ _
l.(c) 2.(g) 3. (d) 4 (© 5. () 6. (b) 7. (a)
8. (b) 9. (d) 10. (a) 11. (a) 12. (b) 13. (c) 14. (d)
B A53A 61

. (c) 2. (d) 3. (b) 4. (a) 5. (b)
6. (c) 7. (b) 8. (b) 9. (c) 10. (a)

B AS5EA 70

1. 50s 2. 926 x 1074 my/s?
A 157 ) ;
3. (a) 00231m/s? (b) 0 (c) —0.370 m/s?

B ASEA 62 4. AtoB, —2m/s2, Bto C,2.5m/s?, C to D, —1.5 m/s?
1. (a) = (b) &g= (0) == (d) ¥4

2. 12kg 3. [23 15-1] &= B ASEA 71

4. 29 1521 A= 1. 1225m/s 2. 102s 3. 7.6ms

4. 39.6km/h 5 2min5s 6. 1.35m/s, —0.45 m/s?

B AsEA 63
ot MHEE Y 3x) B 52 72
geh AH(EE WE FR)
B A52A 64
L (d) 2 (©) 3. (2 4 (b) B oa=A 73
5. (a) 6. (b) 7. (b) 8. (c) L2 @ 3.6 4@ 5 0

6. (2) 7. (d) 8 (c) 9. (a) 10. (d)

x«“lﬁx}

B A32A 65 A 187

1. (a) 72km/h  (b) 20m/s 2. 3.6km W J35A 74

3. 3 days 19 hours 1. 873N 2. 1.87kN,6.55s

3. 0560 m/s? 4. 1646 kN
5. (a) 11.62kN (b) 19.62KN (c) 24.62kN



W ASEA 75
1. 988N, 3486km/h 2. 03m/s2 3. 10kg

A 76

(2

oX ¥
U Mo

el W
rO
Mo

e A=)

W ASEA 77
1. (¢) 2. (b) 3. (a) 4. (d) 5 (a) 6. (b)
7. (b) 8 (a) 9. (a) 10. (d) 11. (d) 12. (¢)

1. 3lo] 81302 4.0kN
2. 538N 9] WFo =z 68N
3. 36.8Nat20° 4. 12.6N at 79°

5. 34kNat —8&°

W ASEA 79

1. 2.6N at —20° 2. 157N at—172°
3. 26.7Nat —82° 4. 0.86kNat —101°
5. 155N at —152°

1.52kN at 105° 2. 36.84 N at 19.83°
38kNat —8.19° 4, 15.69N at —171.67°
0.86 kN at —100.94°

w =

A5=A 80
1
3.3

n

H Jd532A4 81

1. 3.1 N at —45° to force A

2. 53.5kN at 37° to force 1 (i.e. 117° to the horizontal)
3. 72kN at —37° to force P

4. 43.2N. 39° East of North

86N, 8.06N 2. 9.96kN, 7.77kN

. 100N force at 148° to the 60N force. 90 N force
at 277° to the 60 N force

B ASEA 82
1. 5.
3

B AJd&53A 83
1. 10.08N,20.67N 2. 9.09N at 93.92°
3. 3.06N at —45.40° to force A

:h

53.50kN at 37.27° to force 1
(i.e. 117.27° to the horizontal)

18.82 kN at 210.03° to the horizontal
34,96 N at —10.23° to the horizontal

ol oL

2. 3.(b 4 5 (b)) o.(c) 7. (b)
9. (c) 10. (d) 11. (c) 12. (d) 13. (d) 14. (a)

B ASZA 86
1. 75kJ 2. 20k] 3. 50kJ
4. 1.6 5. (a) 251

(b) 2.11 6. 6.15k])
. \.H_'—R" 87
1. 75% 2. 1.2kJ] 3. 4m 4, 10k]
B A5EA 88
1. 600kJ 2. 4kW
3. (a) 500N (b) 625W 4. (a) 10.8MJ (b) 12kW
5. 160 m 6. (a) 72MJ  (b) 100MJ
7. 13.5kW 8. 480 W
9. 100kW 10. 90W
W A5E2A 89
1. 831 m 2. 196.21]
3. 90KJ 4. 176.6kJ, 176.6k]

n

200k]. 2039 m 6. 8kl 14.0m/s

7. 4.85m/s (a) 2.83m/s (b) 14.70kN
B A5EA 90
Sob ABHER W Ax)



W A5EA 91 W Ads2A 100

I.(b) 2. () 3 (c) 4 () 5 (d 1. 83.5km/h at 71.6° to the vertical
6. (c) 7. (a) 8 (d 9. (c) 10. (b) 2. 4min 555, 60°

1% (b)) 15 ) BB (] 1% () 15 ) 3. 22.79 km/h in a direction E 9.78° N

|
A217 ER

H J32R] 92

1. 45Nm 2. 200mm 3. 150N B ASEA 102
1.(b) 2. (c) 3.(a) 4.(c) 5 (a) 6 (d) 7. (c)
8. (b) 9. (d) 10. (¢) 11. (b) 12. (d) 13. (a)

. 50mm, 3.8kN 2. 560N
. R,=Rg=25N 4. 5N,25mm
B A5EA 94 m AJ32A4 103

kN 2 kN
S CENR E SN N U Tk 1. 1250N 2. 0.24 3. (a) 675N (b) 652.5N
4. 36kN 5. 50N, 150N

6. (a) R, =3kN.R, = 12kN (b) 15.5kN

.@© 2@ 3.() 4 (& 5 ()
6. (c) 7. (h) 8. (b) 9. (d) 10. (a)

. (a) 2. (¢) 3. (a) 4 (d) 5. (a)
6. (d) 7. (c) 8 (a) 9. (d) 10. (¢)

B 3A5=A4 106
A2273 1. (@ 33 (b) 11 (c) 30% 2. 8
B d4&$3A 97 3 (a) 5 (b) 500 mm
1. w_gﬁradfs._ v = 16.2m/s 4. (El) F¢:004Fj+1?0 (b} 25 (C) 83 3%,
2. w=40rad/s, v=10m/s 5. 410N, 48%
B dsH 98 W %8R| 107

1. 275rad/s, 8250/7 rev/min
2. 0.4 mrad/s?, 0.7 m/s?

f—

. 60% 2. 1.5kN, 93.75%

H Ad55A4 108
W A5EA 99 1. 9.425kN 2. 1691IN
1. 2.693s 2. 222.8rad/s® 3. 187.5 revolutions
4. (a) 160rad/s (b) 4rad/s® (c) 12,000/ rev B A55A4 109

1. 6. 10rev/s 2. 6,432 3. 250.3.6



B A5=A 110

L 1E25m 2. 200N 3. 3333N; 13

[a—y
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A
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oX ¥
U Mo

U |
rO
o2

}—_7,<__)

Mo

B A5EA 112
1. (b) 2. (Hh 3 (© 4 () 5 (b) 6. (a)

7. (b) 8 (d) 9. (c) 10. (d) 11. (d) 12. (b)

| ﬁ;‘ =A] 113
1. 250 MPa
4. 2.356kN

1278 mm 3. 69.44 MPa
206 mm 6. 38.2MPa

:JI E\J

. (a) 0.00002 (b) 0.002%
. 0.00025, 0.025%

(a) 212.2MPa (b) 0.002 or 0.20%

(a) 25kPa (b) 0.04 or 4%

e l--.
3
]
n
E
(]

o

ASwA| 115
800N

(a) 43.75kN (b) 1.2mm

(a) 19KN (b) 0.057 mm

132.6GPa 6. (a) 27.5mm (b) 63.2GPa
0.10%

2. 10 mm
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B d&53A 117
:{c) 2. () 3.(a) 4.(b) 5. (¢
8. (d) 9. (b) 10. (c) 11. (©) 12. (h) 13. (d)

] LHTxﬂ 118

1. 250kgm/s 2. 24kgm/s 3. 64kg

4. 22.500kgm/s 5. 90km/h 6. 2m/s

7. 10.71 m/s 8. (a) 26.25m/s (b) 11.25m/s

6. (c) 7. (b)

B AS=A 119

1. 8kgm/s 2. 1.5m/ss 3. 1kN

4. (a) 200kgm/s (b) 8kN 5. 3145kN
6. (a) 1.5kgm/s (b) 150N 7. 3600kg m/s
B A5EA 120

P AH(EE U8 Fx)

B ASEA 121

1.(d) 2. (b) 3. () 4. (c) 5 (a) 6. (c)
7. (a) 8. (g) 9. (O) 10. (f) 11. (b) 12. (e)

B ASEA 122

I. 70Nm 2. 160mm

H d53A4 123

1. 339.3k] 2. 5238rev 3. 45Nm

4, 1266 Nm 5. 13.75rad/s 6. 16,76 MW

7. 27.52MW 8. (a) 333N m (b) 540KkJ

W ASEA 124

1. 2724Nm 2. 30kgm?

3. 502.65kJ, 1934 rev/min

4. 1.885kl, 1209.5 rev/min

5. 6.283kNm 6. 16.36]

7. (a)2.857 x 10 kgm? (b)24.48]

W Jd&53A 125

1. 6.05kW 2. 70.37%, 280 mm 3. 57.03%
4, 404.2 N, 300 rev/min 5. 5455 W
6. 4905MJ. 1 min22s

B A5EA 126

e B (EE UE Ax)

B A=A 127

1. (d) 2. (b) 3. (c) 4.(a) 5.(c) 6.(d)

7. (a) 8. (b) 9. (c) 10.(d) 1L.(a) 12.(c)



7(1]28?(1-

B dJd&53A 128

1. 28 kPa 2. 45kN 3. 56kPa

W A5EA 129

1. 343kPa 2. (a)303 Pa (b) 707 Pa 3. 1400kg/m?

A=A 130
100kPa 2. 134kPa 3. 97.9kPa 4. 743 mm

-

AdswA 131
1.215kN 2. 1525N 3. 0.03222 m?

HE R

159mm 8. 1.551kN

A

132
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B A53A 133

L.(b) 2.(d) 3.(a) 4.(a) 5.(c) 6.(d) 7.(b)
8.(c) 9.(c) 10.(d) 11.(d) 12.(d) 13.(c) 14.(b)
15.(c) 16.(a) 17.(b) 18.(H) 19.(a) 20.(b) 21.(c)

B ASEA 134
I. (a) 324K (b) 195K (c) 456K
2. (a) 34°C (b) —36°C (c) 142°C

u ﬂ%—ﬁ':"ﬂ 136
(23 29-11% fAHE= W8 A=)

B A5+A 137
1. 8.375MJ 2. 18.08MJ 3. 3.98MJ 4. 12.14MJ

148.6N 5. 247kN 6. 4.186 tonne/m’, 4.186

W ASEA 139

1.(d) 2.(b) 3.(a) 4.(c) 5.(b)
6.(b) 7.(b) 8.(a) 9.(c) 10.(b)
11.(d) 12.(c) 13.(d)

B ASEA 140

1.50.0928 m 2.645 x 107°8K!

3.20.4 mm 4.(a) 0.945 mm (b) 0.045%
5.0.45 mm 6.47.26°C

7.6.75 mm 8.74K

W A5EA 141

1.2.584 mm? 2.3588 K

3.(a) 0.372 mm (b) 280.5 mm?* (c) 4207 mm?
4.29.7 mm? 5.2.012 litres

6. 50.4 litres 7.0.03025 litres

B A53A 143
1.(b) 2.(c) 3.(a) 4.(d) 35.(b)
6.(c) 7.(c) 8.(a) 9.(c) 10.(b)

u ._H—u_—’@ﬂ 144
1.03m* 2.125kPa 3.400kPa 4.24kN
5. 2000 mm of mercury

B ASEA 145

1.1.02 m? 2:—572C
4. 28.5 litres

3.54.5°C

B ASEA 146
1. 141kPa 2. 720°C

B ASEA 147



B AS=A 148

1.0.363 m? 2,230 m? 3. 340 litres

4.124 kg 5.1.24kg 6. 300 J/(ke K)

7.4160 J/(kg K) 8.291°C 9,177°C
10.0.181 kg 11. 184 J/(kg K)

B AS=A 149

1.1.24 MPa 2.0.60 m*. 0.72 m?
3.(a) 57.4 kPa, 142.6 kPa (b) 1.94kg

4.(a) 0.0068 m* (b) 0.050kg

5.(a)2.33kg (b) 1.83 m?

B A5EA 151
1.(a) 2.(d) 3.(b) 4.(b) 5.(c)
6.(d) 7.(b) 8.(c) 9.(c) 10.(b)

A 327
B ASEA 152
i, 1276°C

B AsEA 155
L) 2.(b) 3.(d) 4.(b) 5. 6.(a)
7.(e) 8.(d) 9.(e)or(H) 10.(k) 1L.(b) 12.(g

337
W ASEA 156

1.5s 2.3600C 3.13min 20 s

B AS=A 157
.72  2.025A 32mf2,5me 4.30V

B ASZA 158

1.0.4 A, 100 W 2.20 @, 2.88kW, 57.6 kWh
3JLO08W 4.95W 5.25V
6.(2)05W (b) 1.33W (c)40W

7.8kW, 20 A 8.5kW 9.£26.70

10.3 kW, 90 kWh, £12.15

W ASEA| 159

I. 3A.5A

B A3E2A 160

ot YRR UIg AX)

B A5EA 161

1.(d) 2.(a) 3.(c) 4.(b) 5.(d) 6.(d)
7.(b) 8.(c) 9.(a) 10.(a) 11.(c) 12.(c)
13.(b) 14.(a) 15.(c) 16.(b) 17.(d) 18.(d)

B ASEA 162
1.(a)8.75Q (b)5m 2.(a)5 Q2 (b) 0.625 mm?

3.032Q 4.08¢Q
5. 1.5 mm? 6.0.026 nQm
7.0.216

B ASEA 163
1.6992 2.2469Q 34880 4.2640
5.70°C 6.648Q 7.595Q
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B ASZA 165
l.(c) 2.(d) 3.(b) 4.(d)
S5.(d) 6.(c) 7.(b)



;(1]35)(1-
W A5EA 166
1.(a) 18V, 2888 (b) 1.5V, 0.02 Q2
2.(a)2.17V (b)1.6V () 0.7V
3.025Q 4.18V. 180 5a1A (B)21V
6.(I)a)6V (b)2V (ii)a)4 Q2(b) 0252

7.0.04 €2,512V

B Jd&52A 168

L.(d) 2.(a) 3.(b) 4(c) 5.(h)
6.(d) 7.(d) 8.(b) 9(c) 10.(d)
11.(c) 12.(a) 13.(c)

B AS=A 169

1.(2)22V(b)11 2 (c) 252,352,582
2.10V,05A,2022,102.6 Q
J.4A.25Q 4.45V

6.6.77 Q 7.(a)4 Q2 (b)43V

S.(a)1.2Q() 12V

B Jd&52A 170
L(a)3Q(1)3A()225A.075A
2.25A,25Q
3. (a)(i) 5 2 (ii) 60 k2 (iii) 28 Q (iv) 6.3 kQ
(b)(i) 1.2 © (ii) 13.33 kR (iii) 2.29 Q (iv) 461.54 Q
4.8Q 5.275Q 6.25Q,6A
7.(2) 1.6 A (b) 6 8.(2) 30V (b) 42V
9.1,=5A.1,=25A, I,=167A I,=083 A L.=3A,

Iﬁz 2 A-. V|: 20 V-. sz 5 V-. ngGV
10.1.8 A
H A53A 171
1.400 € 2.(a)70V (b) 210V

B A=A 173
1. (a) 2. (c) 3.(c)
6. (d) 7.(b) 8.(c)

4.(c) 5.(a)
9. (d) 10.(d)

[ ﬁg 24 174

1. L=2AI,=-1AI,=3A

2. ], =4AL=—1AL=13A

(b)yl, =40 A, I, =60 A. I, = 120 A,
I, =100 A, 15 = —80 A

2.162 A, 42.00 W

2716 A. 7.407V, 3.951 V

(a) 60.38 mA (b) 15.10 mA

(c)45.28 mA (d) 34.20 mW

I,=126A,1, =074 A,1, =0.16 A,

I, =142A I =058A

;o

=

| ‘_H—-—Kﬂ 177

1. 1.5T 2. 27mWhb 3. 32cm 4. 4cmby4cm

B A5=A 178
1. 21.0N. 148N 2. 40A 3. 080T 4. 0.582N
5. (a) 14.2 mm (b) towards the viewer

B ASEA 179

1. 8 x 107N 2. 10°m/s
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W ASEA 181
I. (d) 2. (d) 3. (a) 4. (a) 5. (b) 6. (b)
7. (d) 8. (c) 9. (d) 10.(2) 11.(c) 12.(c)



] ,_HTxﬂ 182

0135V 2. 25m/s
1T,025N 5. 1.56mV
(a) 48V (b)33.9V (c)24V
() 10.21V (b) 0.408 N

3. (a)0(b)0.16 A

SN B

B AS=A 183

1. 45V 2. 1.6 mH 3. 250V
4. (a) —180V (b) 5.4mWb

B A5+A 184

1. 96 2. 990V 3. 16V
4. 3000 turns 5. 12V, 60 A 6. 50 A
T

16 V.45 A 8. 225V, 3:2

W A5EA 186
L.(c) 2.(b) 3.(c) 4.(a) S.(d)
6.(a) 7.(b) 8.(c) 9.(d) 1. (a)
11.(b) 12.(a) 13.(d) 14.(b)and(c)

As=A 187

(a)0.4s (b) 10ms (c) 25 ps
(a) 200 Hz (b) 20 kHz (c) 5 Hz
800 Hz

W=

W A5EA 188
(a)50Hz (b)5.5A,3.1A (c)28A (d)4.0A
2. (a) (i) 100 Hz (ii) 2.50 A (iii) 2.87 A

(iv) 1.15 (v) 1.74

(b) (i) 250 Hz (i) 20V (iii) 20V (iv) 1.0 (v) 1.0

(c) (i) 125 Hz (ii) 18 A (iii) 19.56 A

(iv) 1.09 (v)1.23

(d) (i) 250 Hz (i) 25 V (iii) S0V (iv) 2.0 (v) 2.0
3. (a) 150V (b) 170V
4. 2121V

—
¥

n

2829V, 1802V
843V, 764V
2355 A, 1665 A

oy

I. (b)y 2. (¢) 3. (d 4. (d) 5.(a)
6. (d 7. (c) 8 (b 9. (c) 10.(b)

A417

B A5+EA4 191

L. 25 mE 2. 2kV 3. 25uF
4. 1.25ms 5. 2kV 6. 750kV/m
7. 312.5 nC/m2. 50kV/m

B A5+A 192
1.885pF 2.0885mm 3.7 4.297mm 5.200 pF

AS=A 193

(a) 8 uF (b) 1.5 uF
15uF

(a) 0.06 uF (b)0.25 uF
24pnF 24 uF

(a) 1.2 uF (b) 100V
4.2 wF each

ol o ol i il |

B ASEA 194
1. (@0.02pF (b)04mJ 2. 20] 3. 550V
4. (a) 0.04 mm (b) 361.6cm? (c) 0.02 J (d) 1 kW

1. i 0ov 2, 144 ms 3. 0.8 Wb/s

B ASEA 196
1. 6251] 2. 0.18mJ] 3. 40H



B AS=A 197
1. (a)7.2H (b)907J (c) 180V
2. 4H 3. 40ms
4. 125H,1.25kV 5

B AS=A 199

1. (a) 2. (b) 3. (c) 4. (a) 5. (b)
6. (b) 7. (c) 8 (c) 9. (&) 10.(d)
11.(c) 12.(b) 13.(d) 14.(a)

B A5EA 200
1. (a)0250A (b)0.238 A (c)2.832 W (d) 56.64 W
2. (a)900 W (b)904.5 W

A=Al 201

(a)41.7Hz (b) 176V

(a)0.56 Hz (b)8.4V

(a) 7.14 Hz (b)220V (c) 77.78V

ol S Al |

|

ASwAl 202
kLY 2. BESZSY
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B ASTA 204

1.(f) 2.(c) 3.(a) 4.(1) 5.0
6.(g) 7.(¢c) 8. (b) 9.(p) 10.(d)
11.(0) 12.(n) 13.(a)

W AsEA 205

e AET We AR

W AsEA 206

. d 2. (a 3@ 4@
5. () 6. (a 7.(0b) 8 ()



