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6.1 Differentiation of Sums & Powers of x P.172
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6.2 Differentiation of Products & Quotients of functions P.179
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6.3 Differentiation of Composite functions P.185
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6.4 Differentiation of Inverse functions P.191
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6.5 Differentiation of Implicit functions P.197
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6.6 Differentiation of Exponential functions P.200
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6.7 Differentiation of Logarithmic functions P.204
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6.8 Differentiation of xalog  & xa P.209
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6.9 Second Derivatives P.212
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Examples
EXERCISE 6.1
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EXERCISE 6.2
1. y = (3x – 2) (2x + 7)
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= 12x + 17
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EXERCISE 6.3
1. y = f (x)  = 6)52( +x

i.e. y = u 6   where  u = 2x + 5.
∴ y = g(u) = u 6

and u = h(x) = 2x + 5.
2. y = f (x) = 4 2 1 + x + x

i.e. y = u4  where  u = x2 + x + 1.
∴ y = g(u) = 4 u
and u = h(x) = 12 ++ xx

4. y = f (x) = 92 2 −xe
i.e. y = eu  where  u = 92 2 −x
∴ y = g(u) = eu

and u = h(x) = 92 2 −x .
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31. f (x) = (2x2 + 3x − 1)5

f ′ (x) = 5(2x2 + 3x − 1)4 (4x + 3)
f ′ (−1) = 5[2(−1)2 + 3(−1) − 1]4 [4(−1) + 3]
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EXERCISE 6.4
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EXERCISE 6.5
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EXERCISE 6.6
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EXERCISE 6.7
3. y = 4 ln (1 − 2x)
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Logarithmic Differentiation
29. y = (x2 + 3)4 (2x3 − 1)5

ln y = 4 ln (x2 + 3) + 5 ln (2x3 − 1)
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37.    y =  x x

ln y =  x ln x
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EXERCISE 6.8
1. y = log3 x
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EXERCISE 6.9
3. y = 2x3 − 10x2 + 6x − 8

dy
dx

= 6x2 − 20x + 6

d y
dx

2

2 = 12x − 20

18. g (u) = ln (1 − 8u)
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g′′ (u) = −8 [(−1) (1 − 8u)−2 (−8)]
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28. y = ekx
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2 = k2ekx

∵ 2

2

dx
yd  − 3

dx
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∴  k2ekx − 3(k ekx) − 4(ekx) = 0  (ekx ≠ 0 for all x)
k2 − 3k − 4 = 0

(k − 4) (k + 1) = 0
k = −1 or 4


