Cylinders Solution

The wording makes the question harder than it actually is.

The question basically asks: if we have a cylindrical tank of radius R and height H, then which
of the following changes will give a cylindrical tank with the volume with greatest difference

from the volume of 272, (twice the original).

Answer E (W(I'ST}E*(D'S’%} = 1_8¢rr3h) gives the greatest difference from 271 2A.

Look at the diagram below.

Since the tank is half full when placed upright then TN
naturally it'll also be half full when placed on its side, so \J_//
the level of the water (when placed that way) will be half

of the diameter, soT. /»—;ﬁx\
= jana
Now, given that Vagater = W*TE*HWQMT - | r h
. 367 = r2*4 =3 L \j Kj
' N

Answer: B.

Diameter of can = 4

We can fill max. cans when the height is 14 and the base is 20 by 16.
This is because:

if base is 14 by 16 then we can fit a max of 14/4 * 16/4 = 12 cans.

if base is 14 by 20 then we can fit a max of 14/4 * 20/4 = 15 cans.
if base is 20 by 16 or 16 by 20 then we can fit a max of 20/4 * 16/4 = 20 cans.

volume mrih

cylinder —

If the cylinder is placed on 8*10 face then it's maximum radius is 8/2=4

and volume == m*42%12 = 196:

If the cylinder is placed on 8*12 face then it's maximum radius is 8/2=4
and volume == mw*42%10 = 1607

If the cylinder is placed on 10*12 face then it's maximum radius is 10/2=5
and volume == w¥52%8 = 2007 ;

So, the maximum volume is for 2007r.

Answer: B.



Volume of the cylinder equals to area = 712, . First of all note that answer choices G, D,
and E don't make sense. For example cylinder of a radius 6 (option C) just won't fit on any face,
as max face has a dimensions 12*10 so cylinder with max radius of 5 can be placed on it.

Max volume will be when the base of a cylinder is placed on the face with dimension 1210 thus
the radius will be 5 --> v = 52%8 = 200qr;

Other options:
If we place cylinder on the face with dimension 12*8 then radius will be 4

and v = m42*10 = 1607 ;
If we place cylinder on the face with dimension 10*8 then radius will be 4
and v = m42%¥12 =192,

Answer: B.

volume mrih

cylinder —
If the cylinder is placed on 6*8 face then it's maximum radius is 6/2=3
and volume == m*32%10 = 90,

If the cylinder is placed on 6*10 face then it's maximum radius is 6/2=3
and volume == w¥32%8 = 724,

If the cylinder is placed on 8*10 face then it's maximum radius is 8/2=4
and volume == w*42%5 — 967

So, the maximum volume is for ™ = 4.

Answer: B.

"A rectangular steel container has three equal dimensions of 8 inches” means that the container
is a cube. Now, cylinder to have maximum possible volume it should have maximum possible
diameter and height, so a diameter equal to a side of the cube, so d=8 (radius=4) and a height

. . volume linder = rrih =128
also equal to a side of the cube, so height=8: cyimder .

Answer: C.



8. The surface area without the top and the bottom

ot 2T I

i carcumference®height = 2mrh =967,

9. We are basically told that a cylinder with a height of 0.7 (7/10) meters has the volume of 22
cubic meters.

volume — qrrdh =929 ﬂxg?—g E*TE*E_

cylinder N

Answer: B.

10. Initial volume = (3/4)x[1x52x8 = 1501
Relative Drain/ min = .08T] - .03]T = .05TT m3/min drain
Relative drain / hour = .05[1x60 = 3[T m3/ hr

Every one hour starting from 1pm, 4] m? of water is drained. It means that only at the hour the
water is drained and NOT “in that 1 hour“

So after 1 hr the relative drain would be 3]T + 4[] = 7TIm? of water drain

What i did initially was formed an equation 1501 = 7TTxn (n is the number of hrs) so ended up
with 21 3/7. This wrong

Look at this way
after 21 hrs the amount of water drain will be 21x71] = 1471 m3
Left over water in the tank after 21 hrs = 3] m3

From above we know that it take 1 more hour to drain that 3T m3.

So answer is 22hrs.



11.

12.

13.

14.

15.

Say the the width of the strip each eats is 1.

h
Since Helga eats the corn circularly, then the number of strips she eats is .
2

Since Rob eats the corn along the height, then the number of strips he eats is &
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We are told that

Answer: D.

Since the tank is half full when placed upright then it will also be half full when placed on its
side, so the level of the water will be half of the diameter, sor.

P,
Now, given that Viwater = r? Hopater > 20m = wr2*5 > pr=29.

Answer: C.

The area of the cylinder is r2h. Since given that the diameter equals the height, then 2r=h
and the area becomes 2773,

Now, if we decrease r by 60% it becomes 0.4r and thus the new volume

KES — *
becomes 0.4 {Zﬂ—rg) = 0.064 {Eﬂ—rg}. Therefore the volume decreased by
approximately 1-0.06=0.94=94%.

Answer: E.

Since 36 cubic inches of water occupy 1/2 of the cylinder, then the volume of the cylinder is 72
cubic inches.

volume . — r¥rd*h =72 B
So, we have that cylender s> rFr2Fg =70 rd= .

2 2
>T = \/g == TC\/%. Hence the diameter equals 2*{2*\/;:' = 4*\/;.

Answer: E.

The volume of the truck's tank is V" = mr2h = w52%10 = 250, So, 2507 cubic feet of
water is pumped from the stationary tank.

What is the height of this amount of water in the stationery

tank? V' = wr2h = w1002%h = 2507 --> A = 0.025 feet.

Answer: E.



16. Look at the diagram below:

----------

The greatest distance between two points would be x.

Now, since area = 97 =772 thenr =3andd =6 --> T = 52462 = VBl
Answer: C.

17. Since the volume of soda in the can is 724 and the can is 3/4 full of soda then the volume of

3%

the canis & 27 = T2

> car = 96qr.

The volume of a cylinder is Tr2h --> T42h = 967 --> h = 6.

Answer: E.

18. The container shown is a half of a cylinder, with the height of 10 feet and the radius of a base
1 . op _
of 8/2=4 feet. Its volume is 2" ' h =80 cubic foot.

4.,0007
2,000 = 2m = 6.28

E —
The weight of the slag is 80 ™50 = 4,000 pounds, which is tons.

Answer: C.



19

20.

21.

22.

' VoﬁumEA —qrrd¥h

VoﬁumEB = W{BT)E*% = BWTE*h;
Ratio 1:3. Answer is C.

The volume of a cylinder is ¥~ = w¥ri*h;
N
The volume of P is VP = w*ra*p (where r and h are the radius and the height of P)and the

% 2kl ke, 0%
volumeonisV':c}_W {2?‘} = ar h‘;

Answer: C.

In 10 min the volume of the water which leaked out the cylinder would

be 10%0.31 = 3.1 m"3.

Volume = T r2*height =3.1 , p*r2%025 =31 > r=3.14 --
>3.14%r2%0.25 =3.1--> » = 2 (approximately).

Note that a hemisphere is just a half of a sphere.

Now, since the cone is a right circular one, then the vertex of the cone must touch the surface
of the hemisphere directly above the center of the base (as shown in the diagram below),
which makes the height of the cone also the radius of the hemisphere. Answer is B.




23.

24,

25.

26.

We can make 2 cylinders:

5 5
With height of 6 and the radius of the base of ¥ = (from 27w =10-->T =) --

> volume = mrih = @

3 3
With height of 10 and the radius of the base of 7 = (from 2mr =6 -->7T =) --

. volume = wrdh = %T—D

The volume of the first one is 7 cubic inches greater than the volume of the second one.
Answer B.

(1) Each of the cans has a radius of 4 centimeters --> radius=4 means that diameter=8, which
implies that along the 48 centimeter length of the carton 48/8=6 cans can be placed and along

the 32 centimeter width of the carton 32/8=4 cans can be placed. Thus, k=6*4=24. Sufficient.

(2) Six of the cans fit exactly along the length of the carton --> the diameter of the can is
48/6=8 centimeters. So, we have the same info as above. Sufficient.

Answer: D.

(1) The interior volume of this carton is 2,304 cubic inches. No information about the cans. Not
sufficient.

(2) The exterior of each can is 6 inches high and has a diameter of 4 inches. No information
about the cartons. Not sufficient.

(1)+(2) If the dimensions of the carton are 1 by 1 by 2,304, then zero cylindrical cans can be
packed in the carton but if the dimensions of the carton are 12 by 12 by 16, then more than
zero cylindrical cans can be packed in the carton. Not sufficient.

Answer: E.

Notice that the radius of 2 inches means the diameter of 4 inches.

(1) The volume of the box is 240 cubic inches --> if the dimensions are 1*1*240 then we can fit
zero cans but if the dimensions are 4*6*10 then we can fit more than zero cans. Not sufficient.

(2) The length of the box is 3 inches --> since both the diameter (4) and height (6) of the cans
are greater than the length of the box (3) then zero cans can be fit into the box. Sufficient.

Answer: B.



27.

28.

volume

: — qr¥pd¥]
The volume of a cylinder is given by: cylander .

From (1) we have that t/2=d/3,
d3 2 d~2
o kedn 2y kb Dea gy kedn 2

thus ﬂoﬁumeﬂ_ﬁr {2} hand ﬂoﬁumeg_ﬂ (2} 2h=m {3} Eh_

1.59  _ 4*1.59
TT#(%)E*;E md2h

From (2) we have that 1 unit volume of A costs and 1 unit volume of B

1,39 _ 4.5%1.39
- 2
costs W*(g)g*gh md<h
4.5*1.39. Answer is C.

. Now, all we need to do is to see which one is less 4*1.59 or

Complete solution:

To find the time needed for 30 liters of water to evaporate we need to find the surface area of
the top of the cylinder: 2*area will be the amount of water that evaporates each hour,

30

S*area.

thus T4 =

R S
On the other hand since volume = mr2h = T2 then AT EE=TT=="5
we need is ether the area of the surface or the height of the cylinder.

. So, basically all

(1) The height of the cylinder is 2 meters. Sufficient.

B
(2) The radius of the base of the cylinder is 7 meters --> area = mr2 = 36. Sufficient.

Answer: D.



