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Answer: Exercise 4

Application of the Derivative: Related Rates, Linearization & Differentials

1 Linearization & Differentials

1. L(O) = f(0) + f'(0)(0—0) =0+ 1(0 —0) = L) =9.

2. (a) L(x) =21
(b) L(x) = 2z — 4.

3. (a) B~ L(EB.1)=4+1(81-8)=4+1/30=12
(b) 2 ~ L(—0.9) =~ + 3(-0.9+1) = £

4. dy = [222 cos(2x) + 2x sin(2z)]dz

5. dy = f'(4)de = —15 - 0.02 = —g5 , Dy = f(4.02) = f(4) = 7255 — 5-
6. (i) L(x)=1—-6z

(i) 0.7
7. (i) 97

(ii) 8

2 Related Rates
1. e The velocity function is v(t) = Ls(t) = t~1/2 — 7 sin(rt).
e The acceleration function is a(t) = di (t) = —%t*3/2 — 72 cos(mt).
2. (a) — The velocity function is v(t) = 6t* — 24t
— The acceleration function is a(t ) ( ) =12t — 24.

(b) 16

3. 30— m/min

4. 8/3 cm2/hr.

5. 17 mi/hr .
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