AMAT112: Calculus 1

Chain, Product and Quotient Rules

Chain Rule: d% (f (9(2)) = [ (9(2)) - ¢ (=)

Product Rule: di (f(z)g(x)) = f'(x)g(z) + f(x)g'(x)

Quotient Rule: - (f <x>) f(2)g(x) — f(a)d (x)

1. Use the chain rule to find the derivatives of the following functions.

a)y=+vH—x b) g = V2t -t

¢) hly) = (1+2y)" Q) s(t) = (3 - 262)°

e) f(x) = ews® f) u () = sin (322 — 2z + 1)
g) y = In (sin (z)) h) y = tan® ()

i) g(2) = /In(x) j) f(x) = sin (52) — cos (2z)
k) A= (esc(s) +cot (s)) " 1) a(t) = (sin (1) + cos (1))”
m) h(z) = sin” (3z) n) p(s) = In (cos (s))”

0) y = sin® (3t + 4) p) £ (0) = \fsin (VO)



2. Use the product rule (and maybe the chain rule) to find the derivatives of the following functions.

a) y = xsin (z) b) g = tet

¢) h(y) = € cos (y) d) s(t) = 3t1n (t)

¢) f(z) = sin () In () £) u(z) = e (22 +1)

g) y=(3—4z*)a" ' h) y = (1+sin(9)) (1 —sin ()

i) 9(z) = vzIn(2) i) fz) =e** (22 +1)

k) A = cos (5s)sin (3s) 1) a(t) = t*In (t?)

m) h(z) = (2% + 32) (¥ — 1) (V7 — /) n) p(s) = (€% +5)In (cos (s))”
o)y=(t+1)(VE-1)" p) f(6) = csc (6) tan () cot (8) sin (0)

3. Use the quotient rule to find the derivatives of the following functions.

@yziji Mgzﬁﬂw

) h(y) = 220 @ ()= 5

o) fl) = ) u(z) = )
oz ~ 0 +sin(0)

8) Y = cos () by = cos (0)

) 9(2) = == P flo) = =2



4. Find the derivatives of the following functions.

Ny b) o= (t+1° Vi1

o ty) = 2% o) st = 2L
o = () nuer=(E53)

#) y = cos (5sin 3 ) y = dsin (V/1+V9)

i) g(2) = /32 + V24 VI 2 j) flz) = H:;—Si(:x)

5. If you really want to practice your algebra, find the second derivative of all the problems on this
worksheet.



