Solutions 5(b)

|Complete solutions to Exercise 5(b)

1. Substituting 7, =1000, z=0.2and &=274/3 into T, = T,e"’ gives
T, =1000¢°>°"* =1520.26 N (by calculator)

-1

0

1

e'=2.72

¢’ =1.00

e =037

e’=0.14

-}

0.1

0.2

0.3

0.4

0.5

0.6

0.7

)

6.39x107

536x10°

4.02x10°

2.93x10™

2.2x107°

16.27x107

0.12

A

0.2

4. (3) p=(20x10°)e " M) 10705 pa

0.4
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5. Substituting 7 = 0 gives &= 300+100¢’ = 400°C
Substituting 7 =1gives 6 =2300+100¢"' =390°C

Substituting =2 gives 6 =300+100¢°* =382°C
Substituting =5 gives 6 =300 +100e "’ = 361°C
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6. We have C=1x 10" because x =10
3 2 —(2x103

W zlx(lxlo-ﬁ)x[e‘(w’ )‘} =(0.5x10°)e (a0

2 —

by (5.3)
7.(a) p= (1 _ e—f/leo’(’ )(0.4e—z/2x10’(’ )
- ()_4(efrlzx104’ _ p2l2x10° )

= 0.4(e“/ 20 _ gt/1d0” ) (cancelling the 2's on the index)
(b) We have

e—(5><103ll—1)'(_0.05)6—(5“03 Xe-1) _ 0'056—(5><103 Ye-1)-(5%10% Ye-1)

p:

m{ll

by (5.1)

p=—0.05¢ {710 )D
The idea of negative power might seem strange but negative current refers to a
capacitor discharging, and so the negative value of p refers to the power delivered to

the load.
8. ( —200t 800t)( —200t + 4008—800t)

[( ~200t o200t ) n 400( @800t -200t ) _ ( @800t -200t ) 400( @800t -800t )]
(efzoovzoor ) +400 ( @~800t-200t ) _ ( 8001200t ) — 400 ( 8001800t )]

01{”

— ( 7400t +400e71000t 71000t 400e ISOOt]

—399 eflOOUt

_ ( 400t+399e -1000t 400e—1600t)

—400t (1+ 399e—600t 4ooe—1200t )

9. Since there is a negatlve sign in front of the exponential index, it is a decaying
graph. Moreover since the index is a large negative number, —5 x 10°, the graph
decays within milliseconds, (ms).

At =0 the currenti is 100mA:
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10. When t =0, ¢’ =1, so v =0.
Ast— o, ¢ — 0. Hence v— 20(1-0)=20

(5.1) a"a" =ada""
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