Calculus and Linear Algebra I Week 3 Exercises

Week 3: Functions and Limits

1.
| MULTI | [LO point] [0 penalty] [Single] Shuffle
1 1 i
Find all horizontal asymptotes of y(x) = sin (—) 2+ . (Hint: lim MT 1.)
T r—2 =0
(a) {} (100%)
(b) {y =0}
(c) {y=2}
hrf y(x) = o0 = there are no horizontal asymptotes
T—r1=00
2.
|| [lAO point] [O penalty] [Single] Shuffle
Which of the following is a horizontal asymptote of the function
B 4x
 log(|z|7) + 7
4
(a) y == (100%)
4
b) y= =
(b) y ==
(c) y=0
(d) The function has no horizontal asymptote
I dx T T 4 oy 4 4
oo log(|2]T) + Tz ameex B 7 aoeo kel 7 7
3.

| MULTI | [1.0 point] [ 0 penalty] [Single] Shuffle

1 1
Find all vertical asymptotes of y(x) = sin (—) cx? 5
x r —

S N N
P
Il

88 8-~
I

(a
(b 0}
(c 2} (100%)
(d 0,z =2}

Check potential points of discontinuity - y(x) is continuous on R\{0,2}

. . 1
lim y(2) = —o0, lim y(z) = +o0, lim y(z) = —5 =

=-there is a horizontal asymptote r = 2
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| MULTT | [ 1.0 point ] [O pcnalty] [Singlc] Shuffle

1
5 The oblique asymptote
x _

y = ax + b can be obtained (if exists) by finding coefficients from the asymptotic
y(x) sin x

1
Find an oblique asymptote of y(x) = sin (—) x4
x

behaviour: a = lim =% b= lim y(x)— ax. (Hint: lim =1.)
r—+oo r—Fo00 z—0 X
y=2x+1/2}

(a) {

(b) {y =2x+1}
(c) {y ==} (100%)
(d) {y=2-1/2}

Calculate coefficients of the asymptotic line:

1 1
a= lim M: lim sin(—>'—:1:>

r——00 I r——+00

b= li = li in ( © ! ! =0
RS it R ) B YA R

5.
(oot )| [1.0 point] [o penalty] [Single] Shuffle
1 (22
Find all horizontal asymptotes of y(z) = (ln (I) ln (:CD (@ ; 7+ 20) + o+ ()
(a) {}
(b) {y =0}
(c) {y =1} (100%)
(d) {y=2}
1 (2
i (In (1) +In(z)) - (z* 4+ 2+ 22) + z + In(z) _ im z+In(x) _1
r—+00 x r—+to00 T
6.

” MULTI H [ 1.0 point] [0 penalty] [Single] Shuffle

Evaluate the limit:

. 2—w
hm T 1
v—2 5 o
(a) 4
(b) —4 (100%)
(c) 2
(d) -1
2 — 2 — —
lim 21} = lim 722] = lim 2v =lim —2v=—-4
v—2 3 > v—2 U2v v—2 —( — U) v—2
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| MULTT | [ 1.0 point ] [O pcnalty] [Singlc] Shuffle

Evaluate the limit:
i Y2TY—V2—y

y—0 4y

1
(b) 72
(c) V2
(d) 1

i Y2TY-V2-y L V2Hy—V2oy 24yt v2oy

v Y v=0 4y V2Hy+v2—-y

g Y -2y (2y) _
v=0 dy(vV2+y+v2—y) w0 dy(V2+y+v2—y)
1 2 1

:zllii% AVZry+v2-y 42v2) 42

8.
|| [IAO point] [0 penalty] [Single] Shuffle
Evaluate the limit:
lim (vzlnz+e"z?®).
z—0
(a) 1
(b) 0 (100%)
(c) +o0
(d) —o0
lim (\/Eln:p—l—ezx?’) =0+1-0=0.
z—0
First we use the sum rule for limits. Then, x*Inx — 0 as x — 0 was shown in
class (for any o > 0). For the second summand we use the product rule for limits.
9.

| MULTI | [LO point] [0 penalty] [Single] Shuffle

Evaluate the limit:

. 1—cosz
lim ——.
z—0 xtanx

(Hint: lim e )

z—0

(a) 1

(b) 0

(c) 1/2 (100%)

(d) 2
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_ 1l—cosz . 2sin*(z/2) =z 1
lim —— = lim . = -
20 rtanx  =-0 4(x/2)2 tanx 2
sin x x
(using lim —— = lim =1 and the product law for limits)
=0 I z—0 tan x

10.
” MULTI H [ 1.0 point] [0 penalty] [Single] Shuffle
Let

o) = kx+7 forxz>2,
] 22419 forx < 2.

For what value of k is lir% f(z) defined?
T—

(a) 1
(b) 2
(c) 4
(d) 8 (100%)

The limit from the right is lim+ f(z) = 2k 4+ 7, and the limit from the left is
r—2
lim f(x) = 22 4+ 19 = 23. The limit exists if left and right limits agree, i.c., if

2k + 7 = 23, meaning k = 8.

Total of marks: 10




