Worksheet 1 Solutions

1. Derwatives

(a) f/(I) = 1f3m

(b) f'(z) = £

(c) f'(z) = 12

(d) =1

(e) lez = 1+22v 2\a/‘ 2\/1_)(la+a2v)

(f) &= 23040 — tan(t +¢), s0 ¥ = —sec?(t +c).

2. Integrals

(a) This was practice with substitution:
i. p =0 gives f:z 2dr=In(e?) —In(e) =2 —-1=1.
ii. p =1 gives f:z ﬁ(m)d:z. Substitution with v = In(z) gives ff Ldu = In(2) — In(1) =

In(2).
iii. any other values of p, f:z mln(m dxz. You still can do substitution, u = ln( ). To get
21 2 _ 1 - 1 1
f1 o du = f1 u™Pdu = ;z>+12 pH - p+1(1) PH = B s i (1 - 21’—1)

Notice that if you plug in p = 0 you get the same answer as the first part. However,
this formula doesn’t work for p = 1 because the integration of ff uip du was different for
p = 1 as you say in the second part above.

(b) This is integration by parts practice: Use u =z and dv = e 2*dx, which gives you
[ e dx = e 4 [ledy = —loe™® — 17 4+ C

(c) This can be done by substitution and using the known result for arctangent or it can be
done by trig substitution: First we write it as a limit, lim;_, f2 /3 5 Now we factor out

2+4
the 4 (we are gettlng ready to use the arctangent result), this gives limy . + 1 f2/3 9m25f+1 =
limy_,o & : f2/3 m Now substitute, u = 3z/2 to get
limy oo 53 3t/2 = limy oo ¢ (tan™(3¢/2) — tan™' (1)) = #(7/2 — 7/4) = &
3. Tangent Lines
The equation for the tangent line at 2 = 0is given by y = f(0)+f’(0)(2—0). Since f'(z) = —5 A=,

we have f/(0) = —3 and we have f(0) = 1. So the tangent line is given by y =1 — 3.
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(a) Sketch graph

(b) Remember, near x = 0, we have /1 — 2 ~ 1— 1, s0 v/0.99 ~ 1 —/12(0.01) = 0.995 (Actual
value = 0.99498743...)

(c) Using the linear approximation, we approximate the solution to y/1 —z = 0.8 by solving
1-— %ZB ~ 0.8 which gives z = 0.4.
This particular equation can also be solved for the exact answer, by first squaring both sides
to get 1 —x = 0.82 = 0.64 and so x = 0.36.

(d) Using the linear approximation, fol V1 — zdr ~ fol 1—fade=1—-3(1)? =3
Th1s particular 1ntegral can also be evaluated exactly, let u =1 — x to get

Ji VT =zde = — [ udu = 2(1)9 - (02 = &



