Math 100 — SOLUTIONS TO WORKSHEET 6
POLYNOMIALS AND EXPONENTIALS

1. DIRECT PROBLEMS

(1) Differentiate
(a) f(z) = 62" + 22°¢ — 27/2
Solution: This is a linear combination of power laws so f’(z) = 6mz™ ! + 2ex®~1 — %x7/2.
(b) (Final, 2016) f(z) = z%e® (also try z%€®)
Solution: Applying the product rule we get % = d%f)
z(x + 2)e*, and in general

et 4 a2 —d(de;) = 2z + 2?)e* =

d
p) (z%€*) = ax®'e® + %" = 2 (x + a)e”
x
: 2243
(¢) (Final, 2016) f(z) = £+3 ]
. . 2 2
Solution: Applying the quotient rule the derivative is 2 (236(721;:1()‘?2 13)°2 _ 4o z;f__f)g =6 —
212—2—3
a1

(d) flo) =230

x1/2—31'3/2

Solution: We apply the quotient rule to f(z) = 57— to get:
f'(x) _ (%zfl/2 — %xl/z) (z2 + 1) ; (x1/2 — 3z3/2) 2x
(2 +1)
(1 —-92) (2 +1) =2 (22 — 62%) =
B 27 (22 4 1)
323 — 322 — 9z + 1

2/ (22 + 1)
2 x
(e) flz) = i
Solution: Apply the quotient and product rules.

(2 + €% + xe®)(cos x + sinx) — (2% + ze®)(cos x — sin x)
(cos x + sin x)?

flz) =

2. EXPONENTIALS
(1) Simplify (%)°, (21/3)"%, 73-5.
Solution: (65)3 =e53 =eld (21/3)12 =25 12=20=16, PO =72= L.
(2) Differentiate:
(a) 10®
Solution: This is (log10) - 10*.
(b) 5-10% +z2

3041
Solution: By the quotient rule this is

(5log10-10” + 22) (3" + 1) — (5-10% + 22) log 3 - 3
(3 +1) '
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3. TANGENT LINES

(1) Suppose that f(1) = 1, (1) = 2, /(1) = 3, ¢/(1) = 4. Find (fg)' (1) and (£) (1)
Solution: (fg)' (1) = f'(1)g(1) + f(1)g'(1) =3-2+1-4 = 10.

(f)/u) W)~ f)g'(1) 3214

p =

1
(9(1))? 2 2

(2) (Final, 2015) Find the equation of the line tangent to the function f(z) = /x at (4,2).
Solution: f'(z) = ﬁ, so the slope of the line is f'(4) = i, and the equation for the line line
itself isy —2=f(z —4)ory=3(x —4)+2o0ry=jz+ 1.
(3) Find the lines of slope 3 tangent the curve y = 2 + 42? — 8z + 3.
Solution: % = 32% + 8z — 8, so the line tangent at (x,y) has slope 3 iff 322 + 8z — 8 = 3, that
is iff 3(z2 — 1) + 8(z — 1) = 0. We can factor this as (x — 1) (3z + 11) = 0 so the z-coordinates of

) 11 : :
the points of tangency are 1, —=- and the lines are:
y=3(x—1)

= 3( +E)+ U 3+4 AN s(2) +3
Y= 3 3 3 '
(4) Let f(x) = @, where g(x) is differentiable at = 1. The line y = 22 — 1 is tangent to the graph
y = f(z) at z = 1. Find ¢(1) and ¢'(1).
Solution: At 2 =1 the line meets the graph of y = f(z) so2-1—-1=1= f(1) = @ and we
concldue that g(1) = 1. The slope of the line there is 2, so f'(1) = 2. Since we have
zg' (z) — g(x)x
o) = )= 90
we have 2 = f/(1) = ¢'(1) — g(1) so ¢’'(1) =2+ ¢g(1) = 3.
(5) (Final 2015) The line y = 4z + 2 is tangent at = 1 to which function: x3 + 222 + 3z, 22 + 3z + 2,
2z +3+2, 23+ 22 — 2, 23 + = + 2, none of the above?
Solution: The line has slope 4 and meets the curve at (1,6). The last two functions don’t
evaluate to 6 at 1.We differentiate the first three.

%|x:1 (m?’ + 227 + 3z) = (3x2 + 4z +3) [;=1 =10
d

d
%b:l (2\/x+3+2) = (

The answer is “none of the above”.

N

2
vers) -



