
10350 Final Extra Worksheet - Set 01 Name

1. A vessel in the shape of a right regular cone with height 10 m and opening diameter 8 m. Water is

slowly poured into the vessel and it is observed that the depth of the water is increasing at a rate of 0.1
m/s when the depth of the water is 2 m. (a) How fast is water filling the vessel at that same instant?

(b) How fast is the diameter of the water surface change at the same moment?

2. Consider a function f(x) defined for all x except x = 0 such that its second derivative is

f 00
(x) =

(x� 2)
2

ex � 1
.

Find all values of x for which f(x) is concave down. What are the inflection points of f(x)?

1

4m

Given :

10m
=, = 0 . 1 when h= 2m.

I decided part 1b)

10r = 4h
was unreasonable

to test stopped

(a) Find (b)Find
h=v

r =3h when h = 2

V= nrh
V = (πr(Er) r = =(2)=

= ((h)h = 5()πr = (10 .1)()) (ss)
= 5 (s)h =

dVd dtr =g

= zπ(2) . 10 .1

f"(x) = e=0DNE when

X = 0 (given)

(x -2)2= 0

X -2 = 0 , ,
X = 2

#
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3. Find the linear approximation of f(x) = x2/3 � 3 at x = 8.

4. An object moving on a straight line has position function

s(t) = e2t + 4 csc(2t).

Find the acceleration a(t) of the object at time t.

2

((x) = f'(a)(x -a) + f(a)

f'(x) = =X
13

F(8)=
=E .
= -

F(=-3

= 4 -3

= 1

((x)= =(x -8) + 1

v(t) = S'(t) = ze2t- 8csc(zt)cot (2t)

alt)= 5"(t) = 4e2t- 8(2csc12t)cot (2t) ·cot (2t) -2 cs12t)cScl2t)]
cos22t)

= 4et + 16[sinizes sin+)
+ sin"(2ts sin2t)]

cos2 (2t)
= 4et+ 16 [sin312+ )

+ sin12ts]

= 4e2t -
14((05'(2+)+1)

I Sir12t

V

= 4e
2+
+ 16(csc(2t)cot (2+) + cs12t)]
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5. Find the equation of the tangent line to the curve at t = 1 given by the parametric equation

x = et
2�1

; y = t cos(⇡t)

6. Find the absolute minimum value and absolute maximum value of the function on the given interval:

Q(x) = 3(x� 1)
1/3 � x+ 5; �7  x  1.

3

Y - Y,= m(X
- X , ) m==

y + 1 =
- 2(X - 1 =

cosltt) - Itsinit)

2 + etz- 1

y =
- Ex + z - 1

att= 1 :
COS()-Tsin(t) - 1 - T. O

2e0
I 2. 1

== EX- =-1
2

x, = e = e = 1

y = /.cos(it) =
-I

Q'(x) = (x- 1)
- 23

- 1 =0 DNEX = 7

I

(x - 1323
= 1

1 = (x - 1)213

1 =3(x- 1)2 f(-7) = 3) - 7 -1)- 1-7) +5 = 3)-2) + 7+5 =1

f(0) = 0 - 0 +5 = 5
1 = (x - 1)2

f(l) = 310)"3 - (1)+ 5 = 4

[1 = X - 1

1 = x +1
- 1 = x +

absolute min = L

2 = X 0 = X
absolute max = 4

outof

domain
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7. The velocity V (t) ft/sec of a particle moving along a

straight line at time t (in seconds) is shown in the figure.

7a. What is the average rate of change of the velocity of

the particle over the time interval 2  t  5?

-2

-1

0

t

2

1

1

2

3 4 5

V(t)

7b. Estimate the total change in the position of the particle over the time duration 0  t  6 using the

Riemann sum for six equal segments and the left hand end points.

8. Evaluate the integral

Z 1

0

x+ 3

(x2 + 6x+ 5)3
dx.

4

6

fIb-f(a)fIs-f I

↓
O

3

Lu= f(x) DX

= 1(f(d) + f(1) + f(z) + f(z) + f(u) + f(5)]

= 1(++ 3 + 0 -2- 1 .3 ++]

= 1[3 - 1 .3]

= 1 . 7

=+3). du
X = 0 =) u = 5

u= x+6x +5
X = 1 = u = 1 +6 +5 = du

= 12 du = 2x +bdx

du = 2(x +3)dx
=- -2)

Edu = (x+3)dx == Fu-2)

E . (x+3)du = dx
= -El-ista)

=

- it-5)
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9. The length (in mm) at time t (in seconds) of a straight metal rod being heated slowly is given by

the function

L(t) =
p
2t+ 1

Using calculus, estimate the percentage change in length of the rod over the time duration 4  t  4.5

10. Find
dy

dx
if 4x2

+ xy = 3 ln(y).

5

DL = L'(a)(x -a)
% = 100.a ((a) = z(x)+T

L'(x) = 2(2 + -1
- "22

1/le
=

= 100. = 3

ze
3/1

= 100. . .
L'(4) = a = 5 = 1

Al = 5(x -4) = So

DL(4 .5) = 5(z)
= to

8x + [1 - y +yx] =3 +y

8x + y + xy' = 3.4 -y

8x + y = 3 . Y - y' -xy

8x+y = y[3 -Y -x]

= y

8xy +y
I

3 - xy
= Y
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11. Solve the initial value problem:

dy

dx
= (ex + 1)(ex + 2); y(0) = 2

6

y = S(ex+1)(e* +2)dx

= Se +ze
*

+2dx

= ze+ze
*
+ 2x + C

y(0) = ze +3 +0 +c

2 = z +3 + C

- 1 .
5 = C

y = ze* +3e +2x - 1 .5
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12. A box with a square base and a top is to be built with a volume of 20 cubic meters. The material

for the base has density 3 gram per square meter, the material for the top has density 2 gram per square

meter, and the material for the side has density 1 gram per square meter. What should the dimension

of the box be so that its weight is minimum. Ans: 2m by 2m by 5m

7

V = X . X - y = 20 (y = 2 02X

base top side

W = density-area + density-area + density-area x4 i Y

= 3 . (x2) + 2 . (x2) + 1(xy) . 4 ---X

X

= 3x3 +2x3 + 4xY

= 5x2 + 4xy

W(x)= 5x2 + 4x(29)

= 5x2 + 8

w'(x) = 10X - 8 = 0 DNE when
X =0

10x=
10x"= 80

X3 = &

X = 2

y= = =5

2x3
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13.

2

4 6 8

2

0

f(t)

t

The graph of y = f(t) is given above.

13a. Find

Z 8

2

f(t)dt.

13b. Evaluate the integral

Z 6

0

(|f(t)|� 3t2 + 1)dt.

8

2 . 3

E(1)(3) + L
- E(1)(2) 3

↓
-1 - 2 -1

= - 1 - 2 - 1 + 3 + 6

= 3 + 2

= 7/2

= S1f(t)/dt-S3E + 1dt

= (11 + ( -1)+ -2) + 1 - 1) + (2) - E++1

= 1+ 1 +2 + 1 + 3 - (6) + (6) - 03 - 0

= 11 + 3 - 63


