MAT 195 — Spring Quarter 2002
TEST 2

NAME
Show work and write clearly.

1. (10 points) Given Ii(gn f(x) =-2 and Ii(gn g(x) = g evaluate the following limits:

ANS:

. f(x) -2 4 ) 3
alm—=——=-— b. im[ f(x) xg(X)] =-2==-3
i =372 3 liml f () xg(x)] = -2

c. Ii(gn[4g(x) +3f(x)] = 42 +3(-2=0 d limxxf(x)] =c(-2) =-2c

33 0 49
e. Ixiglq/f(x) + g(x) f.limlg(x) - f(X)* = §§ - (- 2)§ ==
DNE because negative sign in square root
2. (20 points)

a. Find all points of discontinuity for the following functions. Explain.
b. For each point of discontinuity, provide the type of discontinuity. Explain.

ANS:
il x>1
i f(x)={0 x=1 i, £(x) = —>
. x° -1
11 x<1
removable discontinuity at x =0 infinite discontinuities at x = £1
gsnce lim f(x) * f(x) gsncelim f(x) = lim f(x) =-¥
X® 0 X® 1 X® -1
i fog = X3 v, () =24
' x> -3 ' 2. 16
jump discontinuity at x = + V3 infinite discontinuity at x =-4
gnce lim f(x) 1 lim f(x) since lim f(x) = ¥
X® /3’ x® 3" x® - 4"
and Iim f(x)* Ilim f(X removable discontinuity at x =4
X® -~/3 x® -3

since legl f(x) 1 f(x)



3. (10 points) Find a value for the constant k, if possible, that will make f continuous.
17x- 2 x£1

f) =i, ,
7 kx Xx>1

ANS: By definition of continuity:
i. f(1) isdefined [f(1) = 7(1) -2 =5]
ii. I|m f (X) must exist. We know lim f(x) =5, so I|m f(x) = 5. The latter means that k< = 5 when

x® 1*

xapproaches 1. Thusk=5.
ii. Ii([)nl f(x)=1fQ =5

4. (20 points) Find the limits, algebraically, if they exist. If the limit does not exist, explain.

3 _ 42 ) ) 2 2 2
alimt U2 2 aANg DD T T r2 g
1 {7 . 3+ 2 w1 (t- -1 @1 (t-2)  1-2
b. lim—>"X__ ANS: lim — >~ X — DNE since 0in denom.
x®4 x> - 2X- 8 x@4 (X - 4)(X+ 2)
4_ 2 _
¢ lim XL ANg: fim DX DX+ D Im(x* +D(x+1) = (1* +DA+D = 4

x®1" X - 1 @1 (x-1

d. le(gl\/x - 3x- 1 ANS ||m\/(5) 3(5) - 1 = +/109
ANS: fim 2= 2*Y i (4 y)(2+*/_)—||m(2+\/_) 2+9=5

e lim
y®9 9 _ \/_ y® 9 9 _ \/_24_\/_ y®9 4-y y® 9
N - +1- +1+
limYX L aNg i XL IVx IR x#1-1
X® 0 X Xx® 0 X /X+1+1 x®0x(lx+1+1)

1

. 1
lim =
@0 (Jx+1+1) JO+1+1

=1
2

5. (10 points) Use the Intermediate Vaue Theorem to show that the polynomial function
f(x) = x*> + 2x - 1 hasaroot in the interval (0, 1). Be specific on the use of the theorem.

ANS: First, need to show that f(X) is continuous on the interval [0, 1]. Since f(X) is a polynomial
function, f(x) is continuous on [0, 1]. Next, we need to find f(0) = - 1 and f(1) = 2. Since-1 <0< 2,
thereisanumber cin (0, 1) such that f(c) = O by the Intermediate Value Theorem. Thus, there is a root
of the equation 0 = x* + 2x - 1 intheinterval (0, 1).



6. (10 points) Find the equations of the asymptotes of the function graphed below. Explain the answer
in terms of limits.

. -"/. : : : ; ._irh"r.."”ﬂ.'iﬂlu\. "

-Ilq + .q'_? + -II:J + 2" + + + 8 + _.2__- + + i + ? "i'|'1'|'I'EI'|"""""“'5"""""1'0 o 1.2 + 2 + 1.E

ANS:
Horizontal asymptotes are found by evaluating the limits at infinity:

I|®nl f(x) =0 and I(EDm¥ f(x) =2,s0y=0andy = 2 are horizontal asymptotes.

Vertical asymptotes are found by finding infinite limits:
I(i@m2 f(x) =¥ and Ii([)nl f(X) =¥,s0x=-2andx=1arevertical asymptotes.




7. (10 points) Let
12x - x? O£ XE£2

12- X 2<X£3
h(x) = i

iX- 4 3<x<4

ip X3 4

For each of the following numbers 2, 3 and 4, determine whether h is continuous at the number,
continuous from the right or continuous from the left. Explain.

ANS: By definition of continuity:
i. f(2)=2(2)—(2?=0
f(3)=2-3=-1

f(4)=p

So, f(2), f(3) and f(4) are defined.

ii. Consider x = 2:
lim h(x) =2(2) - (2> =0and lim h(x) =2- 2 =0 so, Ii(gn2 h(x) exists.
X® 27 x® 2* X

Consider x = 3:
limh(x) =2- 3=-1and lim h(x) =3- 4=-1s0, Iig;h(x)exists.
x® 3* X

X® 3
Consider x = 4:

lim h(x) =4- 4=0and lim h(x) =p so, Iig}1 h(x) does not exist. Thus, h(x) is not continuous at
X® 4 x® 4% X

X =4,

iii. Consider x = 2:

Ii(gn2 h(x) = h(2). Thus, h(x) is continuous at x = 2.
Consider x = 2:

Iig; h(x) = h(3). Thus, h(x) is continuous at x = 3.

Consider x = 4:
lim h(x) = h(4) . Thus, h(x) is not continuous from the right at x = 4.
x® 4%

8. (10 points) The displacement (in feet) of a certain particle moving in astraight lineis given by
s = 2t* - 5t, wheret is measured in seconds.
a. Find the average velocity fromt=2tot =5.
ANS: Average velocity is the slope of the secant line through the points (2, 6) and (5, 225):
225- 6
m = =73
5-2

b. Estimate the instantaneous velocity at t = 2.
ANS: Instantaneous velocity is the slope of the tangent line through the point (2, 6). This can be
estimated by the slope of the secant line that passes through (2, 6) and (2.00001, 6.00019):

m = 6.00019- 6 _ 19.0001 = 19.
2.00001- 2



