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Q.1:  Find the natural domain of f (x)= ‘/ X2—19 . (5 points)
X —

Q.2: For what values of X is the following function discontinuous ? (5 points)
X -1 x >1
NI
f(x)=15-3x  —2sx=l
L X <=2
X -4
Q.3Z Find an equation of the line perpendicular to ¥ —2X =4 and passing (6 points)

through the point (1,2) .
0Q.4: consider the function f (x)=3x?—-2X over the interval [2, 2.5]. (5 points)

a) Compute dy and Ay for the given interval.
b) Compute the average rate of change of f on the given interval.

Q.5: Giventhat f (0)=2 , g(0)=3 , f'(0)=5 , g'(0)=7 ,and f'(3)=II. (6 points)

Compute:
a) h'(0) if h(x)=f (x)g(x)

b) k'(0) if k(x)=(f ~g)(x)

Q.6: Find the limits: (12 points)

. X
a) lim——
x—>3 X —3

. sin3x
b) lim
x—0 By

. 3X —X
C) lim SER

2X +8

d [
) T 12



5x2—-2

e) lim
x>0 X 4+3
_ B5x +15x '
f) lim————
x-= 10X —4x
1 x<-1
x?
2 ~1<x <1
Q.7: consider the function f (x) =43 X =1 (9 points)
X +1 l<x <2
-1 - X>2
(x -2)
Determine the following limits:
a) limf (x)=
X —>-1"
b) limf (x)=
X —>-1"
c) limf (x)=
X —>-1
d) limf (x)=
x—1
e) limf (x)=
X —>-3
f) limf (x)=
X —>5
Q.8: Find the equation of the tangent line to the curve of the graph of (5 points)

x?y?—2x =4—-4y at (2,-2)
a+bx x>2
Q.9: consider the function f (x)=17 X =2 (5 points)
b+ax? X <2

Determine the values of the constants @ and b that will make the function f (X) continuous

everywhere.
.o dy _ N _
Q.lO . Find d_ of each of the following. Simplify your answer (12 points)
X
x 2sin’® x
a) y

T X +D)(x +2)7°



tan 2x 2

b == "
) Y (2x +1)°

i

X A 3X+4
€

c) Yy =X

d) y =+/x tan'5x

f) y =In(cos®(3x *))

0.11: consider the function f (x)=x°®—2x? on the interval [—2, 2] : (8 points)

a) Findthe X — and Yy —coordinates of all the relative extrema and classify each as
a relative maximum or a relative minimum.

b) Findthe X — and Yy —coordinates of all the absolute extrema and classify each as
an absolute maximum or an absolute minimum.

c) Findthe X —coordinates of all the inflection points.

d) How would the above answers change if the domain of f (X ) were all real numbers.

Q.122 The position function of a particle moving along a coordinate line is given by (7 points)
st)=t*-6t°+1 , t >0 where s isin meters(m) and t is in seconds(s)

a) At what time is the particle stopped?
b) When is the particle speeding up? Slowing down?
c) Find the total distance traveled by the particle from time t =0 to time t =6 .

Q.l3: A box with a square base and with no top has a surface area of 108m 2. (5 points)
Find its dimensions that will maximize the volume.

Q.14: Let f(x)=x°-3x?-24x , find (10 points)

a) The intervals on which f (X) is increasing.

b) The intervals on which f (X) is decreasing.

c) The intervals on which f (X) is concave up.

d) The intervals on which f (X) is concave down.

e) Give a rough sketch of f (X ) showing the relative maxima and minima and the inflection
points.
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X -1 .
Q.1:  Find the natural domain of f (x)= ‘/X T g (5 points)
0Q.2: For what values of X is the following function discontinuous? (5 points)
x -1 X >1
Ix -1
f (x)=4{5-3x —2sx =1

LA

X -4
Q.SC Find an equation of the line perpendicular to Y —2X =4 and passing (6 points)

through the point (1,2) .

0.4: consider the function f (x)=3x?-2x over the interval [2, 2.5]. (5 points)
a) Compute dy and Ay for the given interval.
b) Compute the average rate of change of f on the given interval.



Giventhat f (0)=2 , g(0)=3 ,

Compute:

a) h'(0) if h(x)=f (x)g(x)

b) k'(0) if k(x)=(f -g)(x)

Find the limits:

. X
a) lim——
x-3 X —3

. sin3x
b) lim
x—0 By

2 l'f:! X“ -9

f'(0)=5

g'(0)=7 ,and f'(3)=II.

3
(6 points)

(12 points)



. 2X +8
e) I|m2—
xo>-4X 4+ X =12

7
A lim S5X tle
x-2 10X —4X
1 x<-1
x2
2 ~1<x <1
Q.7: consider the function f (x) =43 X =1 (9 points)
X +1 l<x <2
-1 - X2
(x =2)
Determine the following limits:
a) limf (x)=
x —>-1"
b) limf (x)=
x—-1
c) limf (x)=
x—>-1
d) limf (x)=
x—1
e) limf (x)=
X —>-3
f) limf (x)=
X —5
Q.8: Find the equation of the tangent line to the curve of the graph of (5 points)

x2y?-2x =4—-4y at (2,-2)



5
a+bx x>2
Q.9: consider the function f (x)=17 X =2 (5 points)
b+ax? x<2

Determine the values of the constants a and b that will make the function f (X) continuous

everywhere.
.o dy _ - :
Q.lO . Find d_ of each of the following. Simplify your answer (12 points)
X
x 2sin’ x
a) y

T X +D)(x +2)7°

tan 2x 2

b -
) Y (2x +1)°



c) y =+/x tan"'5x

i

d) y:X xe3x+4
g3
e) y2=X +2
y +X

f) y =In(cos®(3x *))



7
Consider the function f (x) =x°—2x° on the interval [—2, 2] : (8 points)

a) Findthe X — and Yy —coordinates of all the relative extrema and classify each as

a relative maximum or a relative minimum.

b) Findthe X — and Yy —coordinates of all the absolute extrema and classify each as
an absolute maximum or an absolute minimum.

c) Findthe X —coordinates of all the inflection points.

d) How would the above answers change if the domain of f (X ) were all real numbers.

The position function of a particle moving along a coordinate line is given by (7 points)
st)=t*-6t°+1 , t >0 where s isin meters(m) and t is in seconds(s)

a) At what time is the particle stopped?
b) When is the particle speeding up? Slowing down?
c) Find the total distance traveled by the particle from time t =0 to time t =6 .



8

Q.13Z A box with a square base and with no top has a surface area of 108m z, (5 points)
Find its dimensions that will maximize the volume.

0.14: Let f(x)=x>-3x*-24x , find (10 points)
a) The intervals on which f (X) is increasing.
b) The intervals on which f (X) is decreasing.
c) The intervals on which f (X) is concave up.
d) The intervals on which f (X) is concave down.
e) Give a rough sketch of f (X) showing the relative maxima and minima and the inflection
points.



