SOLUTION TO CALCULUS HOMEWORK 1
(1) Let
—3z, <l
f(@)=qar?+b, 1<z<2;.
3, 2 <x.

Determine a and b if both lim,_,; f(x) and lim,_,5 f(x) exist.

Solution: Since both lim,_,; f(z) and lim,_,s f(z) exist, we have
li =1l d 1l =1l :
JJe) =l J(e) and Ty J@) = fig, J(2)
Moreover, evaluate four limits,
lim f(z) = lim —3z = —3
r—1— z—1—

lim f(z) = lim az®+b=a+b

z—1t z—1t

lim f(z) = lim az? +b=4a+b

T2~ T2~
li = lim 2® =38.
g )=l
Therefore, we need to solve
a+b=-3
da+b=28

Thus, a = & and b = =2,




(2) Evaluating the following limits

2
2?44
15 pts | lim,_p- 5m+6, lim, o+ 5 5“6, lim, o "5 501G
[3z—1]|—|3z+1|
(b) 15 pts | lim,_, e

(c) [15 pts| lim, - m, lim,,_,+ %, lim,,_,; % where [ ] is the greatest integer

function.

Solution:

(a) For convenience, consider the following

you should prove lim,_, ﬁﬁﬁ
(b) If x is sufficient close to 0, i.e. x — 0, then

3r—1<0 and 3z+1>0.

2?44 (42 —2) —(z+2
2 —5x+6 (x —3)(z —2) xr—3
Hence,
2?44 2?44 2?44
lim — 2 % 4 him — 2% 4 and Pt
v—2- 2 —5xr + 6 a—2+ 12 — 5r + 6 e—2 12 — 5x + 6
Remark: If you say “since lim,_,» %;ﬁa =4, lim,_,o- ﬁ;ﬁ% = lim, o+ ﬁﬁﬁ

exists, instead of only evaluating.

- Since lim,_,;+

TEET —1]
T{—Z 7é llmx_>1 2—35+2° the limit llmxﬁl 2_3z+2

Hence,
- 1 —(3x—1) - 1
lim |32 l Bz +1] _ lim (3z . )— Bz +1)
z—0 sin(2x) 2—0 sin(2x)
—6x 2z
= 1im ; = — 1m - = —
20 sin(21) 20 sin(21)
(c) -Asz— 17,22 —1— 0", which implies
[z —1] = —1.
Thus,
(2% — 1] . -1
lim ———— = lim ——— = —o0
es1- 22 —3x+2  a—s1- 22 —3r+2
-Asz — 1%, 22 —1 — 0%, which implies
[z — 1] =0.
Thus,
(2% — 1] , 0
lim ———— = lim ——— =
o1+ 22 — 32+ 2 a1t 22 — 3z 4 2
) (1] [0

doesn’t exist.

A
_4,




15 pts| Find the equation of the line tangent to y = v/322 + 2z — 1 at (1, 2).

Solution: Let m be slope of tangent line,

y—2 V3r2+2r—1-—2

i
. 3x24+2x—5
= lim
e=1 (x —1)(V322 + 22 — 1+ 2)
— lim (x —1)(3z+5)
e=1 (x —1)(V322 + 22 — 1+ 2)
= lim (Bz +5) =2
=1 (/322 + 20 — 14 2)

Now, since the tangent line pass (1, 2), the tangent line is y — 2 = 2(z — 1). Thus, the tangent

line is y = 2x.




(4) Evaluating the following limits

. n(2
(a) [ 15 pts| lim, o \;;Tfj_)Q

(b) | 15 pts | lim, g _cos(@)—1

sin(z sin(z))

Solution:

(a)
lim tan(2z)
20 \/3x +4 — 2
o, fan(22)(V3r +4+9)
D (Var +1-2)(var 114 2)
- tan(27)(v/3z + 4 + 2)

=1l

2—0 3z

Y sin(2z)(v3z + 4+ 2)
=1li

20 cos(2x)3z

y sin(2x) 2x(v/3x + 4 + 2)
= lim

a0 2x cos(2z)3x
_,.204_8

1-3 3

cos(x) — 1 — lim zsin(z) (cos(z) — 1)(cos(z) + 1)
»—0 sin(zsin(z))  =—0sin(xsin(z)) xsin(z)(cos(x) + 1)

_ lim xsin(z) cos?(z) — 1

»—0 sin(z sin(z)) x sin(z)(cos(x) + 1)
i © sin(x) —sin?(z)

z—0 sin(z sin(z)) x sin(z)(cos(x) + 1)
i © sin(z) —sin(x) 1

z=0gin(xsin(z)) = (cos(z) + 1)




