Answers: The product rule
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Summary

Answers to questions relating to the guide on the product rule.
These are the answers to Questions: The product rule.

Please attempt the questions before reading these answers!

d
1.1,  — (ze®) = e” + xe”.

d
1.2. _ 2 2x — 2 2x 2 2 Qm.
W (z2e?™) xe?® + 2x%e

1.3. As tan(z) = sin(z)/cos(z), the function becomes 523 sin(x) and so

% (523 tan(x) cos(z)) = % (523 sin(x)) = 1522 sin(z) + 523 cos(x).

1.4. di (x1n(z)) = In(z) + 1.

1.5. % (23422 =5)(z+1)) = (32® + 2z)(z + 1) + (z° + 2* — 5).

d
1.6. o (1322 4+ 5z + 2)(a® + 2)) = (262 + 5)(z® + 2) + 322(1322 + 5z + 2).
i
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1.7. Take the z inside the first bracket so the function becomes (53 + 322 +2z)(z? +x+1).
Then

d d
. (x(52? +3x+2)(x? +x + 1)) = W (52 + 322 4 2z)(2® + x + 1))

= (1022 + 62 +2)(2® + x + 1) + (523 + 322 + 22)(2z + 1).

1.8. % (1022 4 21) cos(x)) = 20z cos(x) — (10z? + 21) sin(x).

1.9. Using the definitions of cosh(2x) and sinh(3z):

% (cosh(2z) sinh(3z)) = % ((e% J;e—%) (e&’” _26_33: ))

B €2x + 672:1: 3633: + 36733: N 26296 . 26723: 63512 . 673:1:
N 2 2 2 2

= 3 cosh(2x) cosh(3z) + 2 sinh(2x) sinh(3x)

1.10. % (22 + 3) In()) = 2z In(z) + xz; 5
d . B sin(x)
1.11. o (sin(z)v/z) = cos(z)Vz + Nk
1.12. Since cosh(z) = #, it follows that
d d e’ +e*
T (cosh(x)In(x)) = P ((T) ln(x)>
et —e® ef +e %\ 1
:( 2 )ln('rH( 2 )E

cosh(z)
T

= sinh(x) In(z) +

since sinh(x) =



1.13. Factorize to get 22(y/x + cos(x)), then

d , 9 _d oy
o (2*\x + 22 cos(z)) = P (2% (V& + cos(x)))

— 2(V/T + cos(x)) + 22 (% _ sin(w)) .

d
L4 — (e72*(x3 +5)) = 3z?e > — be °% (x> +5).
T

d /2 2 2 2
1.15. o (S sinh(x) + G cosh(x)) =z cosh(z) + ' sinh(z).

1.16. Using the product rule twice here:

% (In(2) In(32) In(1002)) = In(32) In(100z) + In() xln(lOOa:) + In(z) In(32)

1.17. % (22 + 52 + 2) sin(z)) = (2 + 5) sin(z) + (a2 + 5z + 2) cos(x).

1.18. di (—In(z) In(32)) = —~(In(32) + In(x)).

T T

1.19. Using the product rule twice:

(" + 3)(a? + 82)(a” + %)
= 5% (2% 4 32) (27 + 24) + (2° + 3) (22 + 3) (z7 + 24) + (2 + 3) (22 + 32) (725 + 423).

1.20. % ((sin(x) + 3z)e ™) = (cos(x) + 3)e ™ — (sin(z) + 3x)e *.
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