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1. (1 point) Find the domain of the function

V7145
flx)= x2 j_81)6

and write your answer in the interval notation.
Domain:
Help: Click here for help entering intervals.

Solution: By the definition of f(x), we have 7+ 5x > 0 and
x> — 81 # 0. By solving these two inequalities, we get the
domain of f(x):[—1.4,9)U(9,).

2. (1 point) The domain of the function g(x) = log, (x*> — 49)

o).

Solution: By the definition of logarithm, we have x*> —49>0.
Therefore, the domain is (—eo, —7) U (7,00).

is

(—oo,

— )and(

3. (1 point) Given that f(x) =
(@) (fog)(x)=

(b) (g f)(x)=
© (fof)(x)=

(d) (gog)(x)= , its domain is ( )
Note: If needed enter oo as inf and —oo as -inf .

% and g(x) = 4x+ 35, calculate
, its domain is all real numbers except

, its domain is all real numbers except

, its domain is all real numbers except

Solution:(a) (fog)(x) = -1 = So we have 4x+5 # 0,

glx) — 4x+5
ie. x # —1.25.
(b) (gof)(x) =4f(x)+5=2+5.Sox #0.
©) (fof)(x)= % = x. Since f(x) = %, we have x # 0.
(d) (gog)(x) =4g(x) +5 = 16x+ 25. The domain of this func-
tion is (—oo, o).
. . . -5
4. (1 point) Given the functions, f(x) = — 3 and g(x) =

v x+ 35, find the following domains. Use interval notation. help
(intervals)

Domain of f
Domain of g
Domain of f+ g
Domain of z

g
Domain of &

Domain of f(g(x))
Domain of g(f(x))

Solution:(1) By the definition of f(x), we have x —3 # 0. So
the domain is (—ee,3) U (3, ).
(2) By the definition of g(x), we have x+5 > 0. So the domain
is [—5,00).

(3)f+g—x ++v/x+ 5. The domain is [—5,3) U (3,00).
(4) Since £ b= ﬁ, we have x —3 # 0 and x +5>0. Hence

the domain is (—5,3) U (3,0).
(5) Since § = %, we have x —
x+35 > 0. Hence the domain is [-5,3) U

(6) Since f(g(x)) = % = @72 we have x+5 > 0 and
Vx+5 —3 # 0. Hence the domain is [—5,4) U (4,0).

(7) Since g(f(x)) = /f(x)+ :\/—g—i—S we have x—3 #0

and 7= 2 3 +5 > 0. By solving these 1nequaht1es we obtain the

3#0, x—57#0 and
(3,5)U(5,).

domam of this function:(—c0,3) U (4, c0).

5. (1 point) Suppose f(x) = 8x—7 and g(y) = %

OO\\]

(a) Find the composition g(f(x)) =
las)

help (formu-

(b) Find the composition f(g(y)) =
las)

help (formu-

(c) Are the functions f and g inverse to each other? [?/Yes/No]

Solution:(a) g(f(x)) = L& 4 7 = 8T 4 T
(b) f(g(y)) =88(y) —7=8x(g+g)—T=y.
(c) Since g(f(x)) = x and f(g(y)) =y, f and g inverse to each
other.

<] BN]


https://www.math.cuhk.edu.hk/~math1010/tutorial.html
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4—5x
3—8x’

6. (1 point) Find the inverse function to y = f(x) =

x=gly)= help (formulas)

Solution:We need to represent x by y by solving this equa-
tion: y = g 2531 We multiple 3 — 8x on the both sides of
the equation and simplify: x(8y —5) = 3y —4. So we have

3y—4
x=g(y)= g;fs

7. (1 point)

Part 1: Evaluate the limit
Evaluate the following limit by simplifying the expression (first
answer box) and then evaluating the limit (second answer box).

Note: In your written solution, you should write the limit state-
ment lin}‘ in every step except the last one, where the limit is
X—

finally evaluated.
Part 2: Follow-up question

Solution: lim,_,4 M = lim,_y4 % = limy—4(x +
7)=11.
8. (1 point) Evaluate the limit
1_1
lim 2
y=6y— 6
(If the limit does not exist, enter “DNE”.)
Limit =
1_1 6*}'
Solution: lim,_,¢ ’}’,_66 = llmx_,() =lim,_,6 — 61 = —%.

9. (1 point)
Let a be a positive real number. Evaluate the limit:

fim VX = Va _

xva 8(x—a)

lim, ., Y

_ Ja
g = Mo gty =

limysq e = T
xoa B rVa)  Teva"

Solution:

10. (1 point)

increasing, decreasing, or not monotonic. If increasing, enter /
as your answer. If decreasing, enter D as your answer. If not
monotonic, enter N as your answer.

Determine whether the sequences are

_1l.a,= :’;—%

2. ay ="

_ 3. a,= ‘g/r:f

_ 4 a,= ﬁ
Solution:(1) a, = % =1- ﬁ. Hence the sequence is in-
creasing.
2) a = C”S( >>0 = Cos( <0 (since 2<2<7|:) and a7 =

Clisz(g >0 (smce 21r<7< 57t) So the sequence is not monotonic.

(3) Let b, = Zﬁ) . Then a, = /b,

9
(9n4+2)%(n43)— (9n+11)%(n+2)

b, = n+3 o n+2
n (9n+11)2 (9n+2)2 (9n+2)2(9n+11)2

2 . L .
—%<0, and the function y = /x is increasing.

The sequence is decreasing.

Since b,y —

<0. Hence the

_ S 2
(4) @1 = an = 3097 ~ 259 = ~ 1) 2059)

sequence is decreasing.

11. (1 point)
b2t n!

an= "3 + 7+ +

find the 11m1t

Note,

Determine whether the sequence

5 converges or diverges. If it converges,

k(k+1)
2

i:

™=

1

Converges (y/n):
Limit (if it exists, "’DNE” otherwise):

. 1
(X, i) = "(g;; ) 2tl So the sequence
converges. And lim,,_seo @, = lim,_ye 5 5 +l — (.5,

Solution: a, = niz

=|I



