MIDTERM REVIEW
Chapter 2 LIMITS

For the function f shown, evaluate the following: [3}
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For what value(s) of x is the function f(x) ={ -1 *#1 continuous? Justify your

3 x=1

answer.

Evaluate each of the following limits. Show your work for all questions, including (f).
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For what value(s) of ¢ does lm; f(x) exist?
x>

Justify your answer.

4. Let the function f be defined by f(x) = {

Ne;



5.

B
1-4x?
x2-2x+1
a) identify any vertical asymptote(s) and determine the behaviour of the function
around the asymptote(s) — i.e. evaluate the one sided limits on each side of each

asymptote.
b) Identify any horizontal asymptotes.

For the function f{x) =

B3]

sinx x<0

2 =0
Let fbe the function defined by f(x)=4 , g
x* O<x<2
x+l x22

a) Evaluate lin}) Ax). Show your work. [1]

b) At what value(s) of x is f continuous? Give reasons for your answer

¢) At what value(s) of x is f differentiable? Give reasons for your answer



xt+2x+1

7. Let ix) = 71 Evaluate the following limits. [
23y x =
Eay ) lim 7(x) - b m, /G2
¢) lim f(x) | d) lim £(x)
2
8. Let g(x)= x +1 . For what value(s) of x is lim g(x) = —0 ? Give reasons for your answer.

(x+D)(x-4)
(x +a)
a) For what value(s) of a does /4 have a vertical asymptote? [1]

9 Let h(x) = . No written solutions are required for this question.

b) For what value(s) of a does & have a removable discontinuity (i.e., a “hole”)? [1]}

c) State the equation of the horizontal asymptote of 4. [1]
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10.  Use first principles (i.e. the limit definition) to determine the derivative ofy= 2

x+1 .
>

11. Use first principles to determine the slope of the tangent line to f(x) = Jx+4 atthe point
where x = 0.
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2. Find the derivative of y =

1
A) ——
) 3x

B) - 12x2 i
(1-3x%)
6x* +2
(1-3x%)?
9x? -2
(1-3x%)?
2x
3(1-3x%)
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E)

3. For y =y3-2x, % equals

1
A
) 243-2x
1
B) -
) 3-2x
3
- 2
0 _(B-2x)
3
1
D) -
) 3-2x

E) §(3-2x)§

4. Ify=(GF+5) (x+2) then .32 _
X
A) 2(x+2)’ 3x* +5)*

. B)-2(21¢ +30x + 10) (x + 2)’ 32 + 5)*

B) (x+2)’ (3x% + 5) (21x* + 30x + 10)
D) 24(x +2)’ (3 + 5)* (21x* + 30x + 10)
E) 12(x +2)’ (3x* + 5)* (21x + 30)
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5.

8.

If y=cos’3x, then

Y
d

A) -6sin3xcos3x
B) —2cos3x
C) 2cos3x
D) 6cos3x
E) 2sin3xcos3x

o

dx

A) —2°*In(sin x)
B) -2 *sinxIn2
C) 27**sinxIn2
D) 2°*In2

E) -2%In2

If y = arctan(e®*) then b

2 a 2
’ 2 2e””
A) Jlie“ B) 1+e*
3 f;“" D) 1 _leu
i
E) 1+e*

. dy
If = h —_—
y (sm x)' then I

A) x In(sin x)

B) (sinx)" cotx

C) x(sinxy*~'cosx

C) (sin x)* (x cos x + sin x)

E) (sin x)* (x cot x + In(sin x) )
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9.  Ify?-2xy=16then ‘—L}i=

x

2 A)
- Y

B)

-x
y
x-y
c) -2
y—x
D) 2
2y—x
g) 2
x—y

10.  An equation of the line normal to the graph of y = ¥ +3x* + Tx — 1 at the point where
x=-lis
A) 4x+y=-10
B) x—4y=23
C) 4x-y=2
C) x+4y=25
E) x+4y=-25

11 If f({)ﬁjln(lnvx), thng f:»(;):

Inx

E) xlnx
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df1 1 )

12 z\;-;-—;+x) at x=-11s

A) -6
B) -4
© o
D) 2
E) 6

9. For x+cos(x+y)=rx, g,_v_ equals
x

A) csc(x+y)-1
B) csc(x+y)

C) __’ﬁ__.
sin(x + y)

1
V1-x
1-sinx
sin y

D)

E)
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10.

11.

12.

d . _
= @rcsm 2x)-

-1
(#) 2:‘1—- 4x?

-2
®) 34x2—-l
© s
2¥1-4x?
2
®) 31—41'2
2
®) Vaxi-1
y = Arctan(cosx), then "
-sinx
(A) 1+cos’x

B) -(Arcsec(cosx))’sin x

(C) (Arcsec(cos Jc))2

1

(Arccosx)2 +1
1
1+cos’x

(D)

(E)

If f(x)=In(Inx), thne f'(x)=




13. If y=(sinx) then — b . )

dx .
A) x In(sin x) Ag

B) (sinx)” cotx
C) x (sinx)*"' cosx
D) (sin x)" (x cos x + sin x)

E) (sin x)* (x cot x + In(sin x) )

14, Ly
dx

A) csc aAmvaaL

B) -3"*cscxcotx
C) -3**In3cscxcotx
D) -3%*cot’x

E) -3**In3cot’x

>

15. Fory= 24x — 3 1\1 MH equals
1 4x -1
A) x+—= B) x4+ x7'? C) yoy
D) |a\_.W+AK_)\m mv %|M+M\ﬂ
16. mo:\n”HH“. .MW equals : N
A) ucuh_MNVN Em_.wvl © mwwl
D) =, B) —




