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1. Find the derivative of f ◦ g(x) where f(x) =
√
x ; g(x) = x2 + x+ 1 using chain rule.

2. The surface area S = 4πr2 of a spherical balloon changes with the radius. Estimate the change
in radius when r = 5 cms and the radius is increased by 0.1 cm, using differentials.

3. Find the derivative y′ at (0,3) using implicit differentiation given that:

y2 + 3xy − 4x2 = 9.

4. A manufacturer’s cost is C(q) = 2q2 + q + 200 dollars when q units are being produced.

(a) Use marginal analysis to estimate the cost of producing the 101st unit.

(b) Compare with the actual cost of producing the 101st unit.

5. Find the critical points of f(x) = x2

x−1 and classify each critical point as a relative maximum,
relative minimum or neither.

6. An average worker at a factory is producing f(t) = −t3 + 7t2 + 200t. Find the time at which
efficiency R(t)(= f ′(t)) is at its peak (point of diminishing returns).

7. Give examples of a function f and a point c for the following:

a) f ′(c) = 0 but c is neither a relative maximum nor a minimum.

b) c is an inflexion point but f ′(c) 6= 0.

8. Find the points where f(x) = x4 − 4x3 + 10 is increasing, decreasing, concave up, concave
down, the relative maxima and minima, and the inflexion points.

9. Graph the function of problem 8.

10. Given that price is p(q) = 37−2q and cost is C(q) = 3q2 +5q+75 for q units, find the revenue
function R(q), profit function P (q), marginal revenue R′(q), marginal cost C ′(q), average cost
A(q), and the level of production where A(q) is minimized.

11. Use implicit differentiation to find dy/dx given that xy2 + y2 − x = 0.

12. The population of a town after t years is given by the formula P (t) = 3t+ 5t3/2 + 6000. Using
differentials, estimate the change in the population during a period of 3 months (0.25 years)
at the end of 5 years. (i.e from t = 5 to t = 5.25.)

13. Show that the absolute maximum is 123 and absolute minimum is -37 for

f(x) = −2x3 + 3x2 + 12x− 5 in the interval −4 ≤ x ≤ 4. You must find all critical points and
local extrema (maxima/minima).

TURN OVER FOR 14,15,16



14. The demand (number of units sold) of an item is q units when price is p and they are related

by p = q3 + q. Find the elasticity of demand E(p) = −p
q

dq

dp
when q = 10, p = 1010. [Hint: Use

implicit differentiation].

15. The area of a rectangular playground is 3600 square meters. What should be the length and
width so that it requires the least amount of fencing along its perimeter? Please explain your
answer step by step.

16. A manufacturer is selling 1000 cars when the price is 30,000. For each decrease of 1000 dollars,
they sell 10 more cars. Each car costs 10,000 dollars to make. Find the price at which they
make maximum profit.


