SATPREP
Assignment — LIMITS 2 (Explore One-Sided Limits Graphically & Analytically)

1. Given the graph of f (x), determine the following.
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2. Sketch each piecewise function below and determine, if it exists, the given limit. If the limit does not
exist, provide an explanation.

2, x<1 N - W B x +2]+1, x< -1
a) fx)=43 , x=1 b)f(x)={ _ch ’ x;Z C) f(x) =4{—x+1 ,—1<x<1
x+1, x>1 x ’ ¢ x2—2x+2, x>1
Find lim f(x) Find lim f(x) Find lim f(x)
x—1 xX— 2 x—1

3. For each function below, determine, if it exists, the given limit. If the limit does not exist, provide an
explanation.

2
2x—1, X<-2 —X? +4x-3, x<1 X =2X+1 x<-1
F(x)= f(x)= f)=1 y 7
a) -X+2, x>-2 b) X=1, x>1 <) —o+o x>—1
Find lim f ind i o
ind _lim_f(x) Find lim f (x) Find im £

(x+1)" -1, -2<x<0
X+3, xe(-x,0]

f()=1-x+2, xe(0,2) f(x)= %sin(”—xj, 0<x<2
(x—2)%, xe[2,)
Find lim f () and lim f (x)

d)

Find Iin; f(x)



. 3l-x+2 . . . . L
4. Rewrite f(x) =|—2| as a piecewise function and then determine the following limits:
_l’_

a) mf() b) imfe) o limf(x)

5. a) What is the possible defining function for the piecewise graph below?

b) i) Does the limit exist as x approaches 0?
ii) Does the limit exist as x approaches 2?
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3t+b t<1
2—bt? t>1

Compute lim f(t) and ghgf(ﬂ in terms of b.

t-1t

6. The function f(t) is defined by f(t) = { where b is a constant.



Solution LIMITS 2 (Explore One-Sided Limits Graphically & Analytically)

1. a)

im0 = =2

d) lim f() =1

g lim f(x)=-2

J) f(-3) =undefined

b)

b) lim f(x)=-2
e) lim f(x)=1
h) lim f(x) =1

k) D) =1
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¢) lim f(x)=-2
x— =3

f) limf(x)=1
x—1

i) lirr?l) f(x) does not exist
X—

) £(3) =—2

lim f(x) =2 and lim f(x) =2
x— 1" x- 1t

Since the limits from the left and right of 1 are equal,

}Ci_r)r%f(x) =2

lim f(x)=0 and lim f(x)=0
x— 2~ x— 2%

Since the limits from the left and right of 2 are equal,

lim £ (x) = 0

lim f(x) =0 and lim f(x)=1
x— 1" x-1*

Since the limits from the left and right of 1 are not equal,

lim f(x) does not exist.
x—1



Since lim f(x)= lim f(x)=4,
3. a) limf(x)=4 b) limf(x)=0 e o
) lim (X) ) lim 709 % then lim f(x) =4

lim f(x)=3 lim f(x)=0
x—0" X—2"
lim f(x)=2 lim f(x)=0
x—>0" x—2*
Since Iinoj f(x)= Iir(r)l f(x), Since Iirg f(x)= Iirg f(x)=0,
then Iing f (x) DNE then Iirrg f(x)=0
lim f(x)=0
X—2"
lim f(x)=0
x—2*
e
) Since lim f(x)=lim f(x) =0,
x—2" x—2*
then Iirrg f(x)=0
3(—
M, X< 2
f(X): —X+2 :{3, XSZ}
3(x— -3, X>2
M’ X>2 >
—X+2
a) lim f(x)=3 b) lim f(x)=-3 c¢) Since lim f(x) = lim f(x), then Iin; f (x) DNE
Xx—>2 x—>2" x—2" x—2" X—>
2lx+ 1| -2 x <0
a) A possible defining equation is f(x) = { 3 0<x<?2
—Vx—2+3 x> 2
b) i) The limit as x approaches 0 does not exist since the limit from the left does not equal the limit from
the right.
lim f(x) =0 lim f(x) =3 Therefore lim f(x) does not exist
x—=0~ x—-07t x—0

ii) The limit as x approaches 2 equals 3 since the limit from the left equals the limit from the right.

lim f(x) =3 lim f(x) =3 Therefore lim f(x) =3
x— 27 x- 2t x-2

6. t1—1>n11+f(t):2_b and tll)r{l_f(t)=3+b

If the limit as x approaches 1 does exist, the value of b could be calculated.





