Differentiation |

Rates of change, tangents,
and differentiation

Answers to additional problems

13.1 The equation can be re-written as, v =€t

SO Q:—lxlxrzz—%
dt T

13.2  We start by rewriting the expression slightly, as 7 = (2"/z) (Av)~ where the first term in
brackets is a constant.

dr

Differentiating with eqn. (12.3) gives, i ( A) =-1Xx (2%/n) (Av)>?
Y
1
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We will probably want to rewrite this result as, 7= 3
n(Av)
13.3 Usingeqn. (13.2), wesa ar_s ><k><v%— k
. geqn. (13.2), ¥ 4, =7 N
1
13.4 d—’u = E>< kT2
dT 2
1
1 2
Tidying yields, du = 3—TZ or Skt or even M
dr 2
1
21
s MLl
dc n

It might be worth tidying this expression slightly as ;ﬂ = EC( or
c n

. ) 1 ) .
13.6 The equation can be rewritten as V = (Mj x—orV= (Mj -3 where the bracket in
each remains constant. e ) T &y

Therefore, d—V: _g| HaH2 | e _ Sthtls
dr 4meg 4reort

13.7 We first rewrite this equation slightly, as,

2 I(1+1)n?
Veff=[ Ze ]xr'l+[ ( - ) ]r'z
4re,y 2u

where both the bracketed terms are wholly constant.

2 [(1+1)n?
AVerr =-1x| - Ze X172 4 -2x 7( hl ) r
dr 4rey 2u

2 2(1+1)
Tidying up yields, dVer _ ze" u
dr  4nmgyr? 2ur®

The two factors of 2 in the right-hand term cancel, leaving,
vy,  ze* U1+’
dr ~ 4meyr? ur®
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13.8 We can rewrite the equation slightly, as I = (10 ﬂzaz sin? ¢j A~*where the bracketed term is
&1

constant. r
dr 7 al s
—=-4x|1, sin“ ¢ |A
dA [ gr’ ¢)
. . . . dr Adra” . ,
Tidying the derivative slightly yields, — = —I, ——-=sin
ying ghtly'y di o sfrz FE

. . T TB T
13.9 The equation can be rewritten as, p = RT + R + %, and thence

Ve V2 V3

p= RNV + (RTB)V2+ (RTCO)V;?

Each term contains a term of the form V", therefore

jp7 =(-1) X RDV2+ (-2) X (RTB)V2+ (- 3) X (RTC)V*
o . dp RT RTB RTC
Tidying yields, E:—lx(véjfb{ v J%%x( v ]
Factorizing simplifies further, dp =—RTx 12 + 2—5 + g
dv,, vz)\ve v

3 1/2
13.10 The equation can be rewritten as, b= -1 i (i) T3
247egyR\ €R

3 1/2
Therefore,@=—§x qz eF (ij T2
dTr 2 24rngR\ eR

3 1/2
We might choose to rewrite as b __gz'F ( 38 s )
dr 167, \ R°T
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