Mathematics for Economists I
Problems 6
Derivatives

Find the derivative of the given function and the domain where both the
function and its derivative are defined.
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Solutions:
1. 4x3+15x2—4x—6, reR
2. 3z+22, x#£ ==
2 X
3. (:fngE’, x# —1
4. 2zlnz + le, r e Ry
5. 4e*2 xR
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7. (In5)5%, x € R; since 5* = "% therefore chain rule

Iny

8. 2wl+3, T > — ; is possible to differentiate as a superposition of three
functions (In z, /¥, 2x + 3) or to realize that In\/y = 1 Iny

9. == v € (-0, —2) U (2, +00)

10. ﬁﬁfl, x € (—o0,—1) U (1, +00); since log,,y =

In10



11. ﬁ, x € (—2,2); is possible to differentiate as a superposition of

two functions (Iny, 2=22) or to realize that In (453) = In(4 — 2z) — In(x + 2)

12. ( 12’219; =, x € R; we differentiate this as a fraction, and the compli-
x“+1)2

cated fraction which results there can be expanded by v/z2 + 1, so we get rid
of square roots in the numerator
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14:. 3 "($2+4)2 = (1‘2+4)2(Z‘—3) 9 x E (_00,3)

_at—4 0. —
15. oyl x € (—o00,—2) U (0,+00)

—22—9 1 1

17. ;—21, x € R_UR,; there are two ways: either as a derivative of a

fraction or as a derivative of 27!, try both of them

18. 8xz(xz? +1)3, x € R; there are two ways: either as a superposition
(inner function is 2% + 1, outer function is the fourth power) or by expanding
the expression and differentiate term by term (which way is faster?)



