
Sensitivity and Elasticity
Sensitivity," Elasticity

Letz = f(x
,y) . Set x= a

, y =b. Then the sensitivity of the quantity of z relative to x

at(a
,
b) is measured by *1a ,

b) = fx(a
,
b) . We call this the sensitivity coefficient

off with respect toX at (a
,
b). Similarly P (a,

b) = fy(a ,b) is the sensitivity
coefficient of f with respect toy

The elasticity of the quantity z relative to x is the percent change in z given
a 1 % change in x from X = a with no change in y =b.We calculate this using
the linear approximation of the percent change (fa 100).

Examples :

1

. Consider a cylindrical rod with height 100cm and diameter 5cm.

(a)If the measuring instrument has an error of 0
.1cm ,

estimate using linear
approximation the corresponding error in the value of the volume if the above
measurements are used.

(b)What is the sensitivity of the volume of the given rod to its lilheight and
(ii) diameter? That is compute the sensitivity coefficients with respect to
the height and diameter at 1100 ,

5)

(c) Discuss the elasticity of the volume relative to its dimensions.That is
discuss how the percentage change in volume for a 1% change in the height
compared to the percentage change in volume for a 1% change in the diameter.

Recall : volume of a cylinder , v= irh
we are given height and diameter : v=dih=h

laserror in volume given error in height and diameter

AvE(a
,
b) · An+&(a

,
b) Ad

= ( πd2)(= 0 . 1) + (2πdh)( + 0. 1)

= ππ(5)2(10 .1) + zπ(5)(100) (10 .1

z·error in
diameter



(b) sensitivity w. r .
t height and diameter i .e. En (100

,
5) and (100

,
5)

(i) w.r.t . height (ii)w.r.t diameter

En =+d Y = π(2d)h
= idh

(100
,
5)= ππ(5) (100

,
5)= + (5)(100)

= = 250π

(i)h = 1%, Ad = 0

ielasticity w.r.t height and diameter, vabs · 100 w/ (ii) An= 0
,
Ad = 1 %

note: wewant to change one variable and leave the other constant (D =0)
i.e . Df= fx(a ,b)AX + fyla ,b) By simplies as D = 0 for one variable

DV= Un(100,
5) Ah + Val100 ,

5) Ad

= 2π Ah + 250+ - Ad

(i) w.r.
t

. height (ii) w .r.
t

. diameter

Ah= 1 % of 108 Ad = 1 % of 5
= 10 .01) (100) = 10 .01 (5)

= 1 = 0 .
05

Av=+(1) + 250π - (0) AV= Ei (0) + 250+) to
26 25

= 4π = 2 T

Av
% change =

via,b
· 100 % change=:100

25 T

= ↳ · 100 -100

= 1% = 2%

Recap : sensitivity w .r.
t

.
= partial derivative w .r.

t

elasticity w.r.t = percent change w/ D = 1% so respectively
i.e. Exlabla and faba b


