Math 100 — SOLUTIONS TO WORKSHEET 1
LIMITS

1. THE SLOPE OF A GRAPH
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(1) Find the slope of the line through points P(1,1) and Q(z,x?) where:

(a) =3
Solution: @ = (3,9) so slope is %Z =91=4
(b) x=1.1
Solution: @ = (1.1,1.21) so slope is ﬁ—z =12-1 02l —_ 9
(c) = =1.01
Solution: @ = (1.01,1.0201) so slope is §% = L0201=1 — 0.0201 _ 3 o
(d) = =1.001
Solution: @ = (1.001,1.002001) so slope is 2% = 10020011 _ 0.002001 _ 5 ()

What is the slope of the line tangent to the curve at P(1,1)? What is its equation?
Solution: The slope is 2, so the lineisy —1=2(z — 1) or y = 2z — 1.

2. LIMITS

(2) Evaluate f(z) = wf_if_fj at © =2.9, 2.99, 2.999, 3.1,3.01, 3.001. What is lim,_,3 f(x)?

=

z—3

Solution: For x # 3 we have w;”_f_ﬁ = o3ty ﬁ so limg 3 f(z) = lim, 3 ﬁ =5

(3) Evaluate
(a) lim,_q sin(7z)
Solution: The function is nice and lim,_,; sin(7z) = sin(7) = 0.
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(b) limg—y1 S

Solution: ;25:”;_12) = (;jg(;i_g) = ;7:2 — 11712 = _
(C) 1imx_>0%
Solution: We have
Vit2r—VI+z Vi+2z—I+z JI+2z+V/1+a
3 a 3z Vit +1+zw
(VIi+2z—V1+2) (VIi+2z2++/1+7)
3z (VI+2z+V1+1)
o (I+22)—(1+2)
_3w(\/1+2x+\/1+w)
T 1

"3z (VIt2e+ VIt

1 1 1
C3(VIF2z+VI+z) =20 3(VI+V1) '
(4) Either evaluate the limit or explain why it does not exist. Sketching a graph might be helpful.
N2 0<z<l1
(a) lim, 1 f(z) where f(z) =< 3 x=1
2-z22 z>1
Solution: From the left lim,_,;- f(z) = lim,_,;- v/z = v/1 = 1. From the right lim,_,,+ f(z) =

lim,_,1+ 2—22 = 2—1 = 1 so the limit exists and equals 1. Note that the value at = = 1 doesn’t
enter the picture.

NG 0<z<l1
(b) lim,—1 f(x) where f(z) =41 r=1
4—2% x>1

Solution: From the left lim,_,;- f(z) = lim,_,;- v/z = v/1 = 1. From the right lim,_,,+ f(z) =
lim,_,1+ 4 — 22 =4 — 1 = 3 so the limit does not exist.



