Qensitivity and Elashicity

Sensitiviky £ Elagkicity

Let 2: Flx.y). Set x=a, y=\o. Then e sensitivity of the quantity of 2 relative to x
ot (a,b) is measured by 2F(a,0) = f(a,0). We call this the sensitiviby coefficient
of £ with respect Yo x at (0,b). Similarly 35 (a0)= K lo0) is the sensikivity
coefficient of £ with vespect Yoy

The elasticity of $ne quontity 2z relative Yo X is ¥re percent chonge in 2 given
o 17 chonge in x from x=0 with no change in y=bo. We calculate Fhis using
the linear approximation of the percent thange (Racer - 100).

Examples:

1. Consider a cylindrical vod with height 100em and diameter 5cm.

()TE the measuring inshrument has on ervor of 0.cem, estimate using linear
approximalion the Corresponding ervor in the value of the volume if fne above
measurements are used.

1) What is the sensitinity of the volume of the given rod Yo ivs 1 height and
tiy diometer? Thot is compute e seneitivity coefficients uwith respect Yo
¥re heighnt and diameter ot 1100,5)

1oy Discuss e eloshicity of Yre voluwe relative to its dimensions. That is
discuss how the percentage change in volume for o 17. change in Hhe height
ompared Yo the percentaoe change n volume for a 17 change in Yhe diameter.

Recoll volume of a cylinder, V=mrv*h
we ore given heioht and diameter : V= wl¥dYh = fwdh

lyexror in YNolume given ervor in Veight ond diometer
N=%%la0)- bh + %-}ka,b) bd
=g wd®) (£0-1) + (Ewdh) (£ 0.1)

=H w6y (£ 0.1) + Ew(S)100) L £0.1)

(I
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() sensitivity w.r.* heighn and diomeler ie. %%\\00,53 ond %(\00,5)

(i) w.rt. height i w.y.t diameter
2= Gwd? =g wl2dn
3 wdhn
2¥(100.5)= z'rs Ty 2r100,5)7 5 v (5)l100)
=& o =250 1

(hybhs17, nd=0

(a) e\asﬁc‘\*\{ w.r.t heigh%- and diaometer, V%',b—) 100w/ Givdh=0 . ad=\z

AN = NL100,5) Ah + N4(100,5) ad

=% - ah + 2601 - &d

() w.r.t. heig\rﬁ Yw.r.¥. diameter
Bz 17 of 100 pd= 17 of B
=(0.0N (100) z(0.0015)
=1 =0.05
25 25 '
M=-§rnm ¥ 2507 - (0) DN= 5w (0) + 250w (30)
=Hm =Fw
7- chanoge = o - 100 1+ Change = &3 ‘100
25w 25
:_qur'rr . |00 =% - 100
= L =2/

Recap: sensitivity w.rt. = portial derivative w.r.t

eloshcily w.r.t = percent change w/ b= 1% § O respectively
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