MATH 100 — SOLUTIONS TO WORKSHEET 1
TANGENT AND VELOCITY PROBLEMS

1. THE SLOPE OF A GRAPH
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(1) Find the slope of the line through P(1,1) and Q(x,z?) where:
(a) =3
ton: o — Ay _ 3°-1 _ 8 _
Solution: m = 3% =3=1 =8 =
(b) z=1.1
some oy — L12—1 021 _
Solution: m = 35— = 5 = .
(¢) z=1.01
Solution: (using calculator) m = 11"00112:11 =12.01|
(d) z = 1.001

Solution: (using calculator) m =|2.001 |
What is the slope of the tangent line at P(1,1)? What is its equation?

Solution: so the line has the equation y = 2(z — 1) + 1.
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2. LiMITs

(1) Evaluate f(z) = IQ{;“D’_G at © = 2.9, 2.99, 2.999, 3.1,3.01, 3.001. What is lim,_,3 f(x)?
Solution: (using calculator)

z 2.9 2.99 2999 | 3.1 | 3.01 | 3.001
f(z) | 0.204 | 0.2004 | 2.0004 | 1.96 | 1.996 | 1.9996
(2) Evaluate

(a) limg_,q sin(7z)

Solution: | lim sin(7rz) = sin(r - 1) =sinw =0|.
z—1

Solution: For z # 1 we have

e’ (x—1 e®(x—1 e
IZEQ—:C—; = (I—i)(a:—i-)Q) = z+2 and hence

. ez —1) . e® el e
lim = lim = = —.
el 24+ —2 aolx+2 1+2 3

(3) Either evaluate the limit or explain why it does not exist
N2 0<z<l1
(a) limg—1 f(z) where f(z) =<1 r=1
2—-22 z>1
Solution: From the left we have ml;r{lﬁf(m) = xlg{li\/f = +/1 = 1, from the right we have

li = lim (2—2%) =2— 12 =1 so the limit exists and equals |1|.
Il)HllJrf(l’) Igg( z?) so the limit exists an equas

VT 0<z<1
(b) limg—; f(z) where f(z) =41 x=1
4—22 z>1
Solution: We still have lim f(z) = 1 but now lim f(z) = lim (4 —2?) = 3 and the limit

z—1- z—1t z—1+
does not exist.



