12 Surface Areas
and Volumes

CHAPTER

Level - 1 CORE SUBJECTIVE QUESTIONS
_ MULTIPLE CHOICE QUESTIONS (MCQs)
1. Option (B) is correct 42 4mr2
= = =2:3

Explanation: The radius of the base of the right
circular cone and the radius of the sphere are both
given as 5 cm.

The volume of a sphere is given by:

32 +3mr2  6mr2

4. Option (B) is correct
Explanation: The length of the cuboid is the
combined length of the two cubes

Viphere = 4 Length (L) = 6.cm + 6 cm = 12 cm
3 The width (W) and height (H) remain the same
Substituting r = 5: as the edge of the cube, which is 6 cm.

Length (L) = 12 cm

44
Vophere = 2 m(5)* = -m x125 Width (W) = 6 cm

500 Height (H) = 6 cm
= Ti The surface area A of a cuboid is given by the
formula:
The volume of a cone is A = 2(LW + LH + WH)
Voo = ~rh A=212X6+12X6+6X6)
3 A = 272+ 72 + 36) = 2 x 180
Substituting r = 5 = 360 cm?

1 25 5. Option (D) is correct
Veone = gﬂ(5)3h = ?nh Explanation:

. r =7cm
Since, the volume of a sphere and cone are equal, 5
we set the volumes equal to each other: Volume of the hemisphere = =3

25 500 3
—#h = —=#
3 3

3
4 (r
1 f bi here = =7
25 = 50020 &n Volume of biggest sphere 3 (2)

Therefore, the height of the cone is 20 cm.

1
2. Option (D) is correct = g’WS
Explanation: r is the radius of the base of the cone 5
and h is the height of the cone 2
Given, Required ratio = ‘;’
h = 2 cm (the height of the cube) gTWS
The diameter of the base of the cone is 2 cm, so the 5 6
. — 2 - = — >< —
radius r = 2 % 1cm. 371
=4 _y,.
V= %n(1)2(2)=§n cm3 = 4

6. Option (D) is correct
V= g?t cm? Explanation: Radius of Cone = v = 3.5cm
Total height of toy = 15.5 cm
Radius of Hemisphere = radius of cone = r = 3.5cm
Height of cone = 15.5-3.5 = 12 cm
Now, Pythagoras Theorem to find slant height of
the cone.

3. Option (C) is correct
Explanation: Ratio of SA of sphere to SA of 2
hemisphere.
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Slant height of cone
=l=r+n2
= J/156.25 =12.5 cm

Total surface area of toy
= Surface area of Cone + Surface
area of Hemisphere
= nurl + 2mr

= (2—72><3.5><12.5)+2><2—72 X 3.5 X 35

=137.5 + 77 = 214.5 cm?

7. Option (B) is correct

Explanation: The inner radius rjnper = 5 cm
The thickness of the steel is 1 cm, so the outer
radius 7outer = tinner + 1 = 6 cm

2
Vhemisphere = §¢7’3

For the outer hemisphere with 7y = 6 cm

2 2
Vouter = gn(6)3 =37 216

32,
= —Tcn
3

Volume of the inner hemisphere:

For the inner hemisphere with 7 = 5 cm
2 2
Vinner = §¢(5)3 = gn x 125
_ 250
= —#
432 250
Vsteel = Vouter— Vinner= — T~ —#
3 3
432 250 182
Visteel = (T—T)ﬂ? = ?;t cm3

8. Option (C) is correct

Explanation: Flow speed : 2 km/h = 2000 m/h.

Time : 2 minutes = 3 hours :i = ihours
60 30 30

This distance d travelled by water in 2 minutes is:
d = speed X time

2000 m/h X%hours

2000

30

The volume V of water that flows in this time is
given by

V = cross-sectional area X distance
The cross-sectional area A of the river is:
A = width X depth =40 m X 3m
= 120 m?
The volume of water is:
V = 120 m? x 66.67 = 8000 m>
. Option (B) is correct
Explanation: Cuved Surface of a cylinder is 94.2

sz

10.

11.

12.

Height of the cylinder (1) = 5 cm
Let the radius of the cylinder be r

CSA of cylinder is 2nrh

= 2nrh = 94.2 cm?

= 2X314Xrx5=942

= 314r = 942
94.2

= r= —
31.4

=3 r = 3cm

Option (C) is correct
Explanation: Radius of cone, r = 7 cm
Height of cone, 1 = 24 cm

P =2+
P = 72+24%
2 = 49 + 576
= 625
I =25
Curved surface area of Cone
= gl
= % X7 %25
7
= 29Q@25
= 550 cm?
Option (D) is correct
Explanation: r = g

The curved surface area (CSA) is:

CSA = 2P =2 (gz—”dz

= 4T = 4l B 5

Base At onen z_niz_ﬁ
ase Area = Tr = 5 4

The total surface area of the solid hemisphere is the
sum of the curved surface area and the base area:

w2 | md? _ 3md?
4 4

Total Surface Area =

Option (B) is correct
Explanation: For Cone P:
Radiusr =3 cm
Slant height = 5 cm
CSAp = m X 3 X 5= 151 cm?
For cone Q:
Radiusr = 5cm
Slant height = 7 cm
CSAQ = m X5 x 7 =351 cm?
For Cone R:
Radius 7 = 3.5 cm
Slant height I = 10 cm
CSAR = 7 x 3.5 x 10 = 351 cm?
Conclusion:
e Curved surface area of Cone P = 151 cm
e Curved surface area of Cone Q = 351 cm?
e Curved surface area of Cone R = 351 cm?
Thus, Cone Q and Cone R have the same curved
surface area.

2
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1. Option (D) is correct

13. Option (B) is correct

Explanation: Base area = P
b =P
Volume of sphere R cu unit
let the increase height = iy
volume of increase area = volume of sphere

Explanation: When two cubes are joined together,
the dimensions of the resulting cuboid are:
Length () = 10 + 10 = 20 cm
Weight (w) = 10 cm
Height (h) = 10 cm
The surface are of a cuboid is
Scuboid =20 X w+w X h+hX]I)

= 220 x 10+10 x 10+ 10 x 20)

= 2(200 + 100 + 200)

= 1000 cm?
Hence, assertion is false.
The area of each surface of a cube with side 10 cm is:

Area =10 X 10 = 100 cm?

Hence, reason is true.
. Option (B) is correct
Explanation: In case of Assertion. The total surface
area of the top will not include the plane surfaces
where the hemisphere and the cone are joined.
Thus, the total surface area would be the curved
surface area of the hemisphere plus the curved
surface area of the cone, without including the
circular base of the cone and hemisphere where
they are attached.
.. Assertion is true
In case of Reason: The reason discusses the plane

hemisphere.
CSA of cylinder = 2mrh
r = 7 cm (radius of the cylinder)
h = 20cm (height of the cylinder)
CSA of cylinder = 21 X 7 x 20 = 2801 cm? (i)
Surface area of one hemisphere = 2n/*
Surface area of two hemispheres = 2 x 2mr* = 4mr>

r = 7cm
Surface area of two hemispheres = 41t X 7%= 1961 cm®
..(ii)
From (i) and (ii)
Total surface area= 280m + 1961 = 47671 cm?
22

Total surface area = 476 X - = 1496 cm?>

. Total surface Area = CSA of cylinder (outer +
inner) + CSA of hemisphere (outer + inner) + Area
of ring.

Ibhy =
Ph1 =
I’ll =

gww

So increase height is % units.

ASSERTION-REASON QUESTIONS (1 Mark)

surfaces, which are not part of the total surface area.
Therefore, the correct answer is Both assertion (A)
and reason (R) are true, but reason (R) is not the
correct explanation of assertion (A).

. Option (D) is correct

Explanation: In case of assertion,
e Each cube has a side length of 1 cm .
e Two cubes are joined end to end, the
dimensions of the resulting cuboid will be:
o Length(L):1+1=2cm
Width (W): 1 cm
e Height (H):1cm
surface area of a cuboid is given by formula:
A = 2(LW + LH + WH)
L=2cm,W=1cm, H=1cm:
A=22x1+2x1+1x1)
22+24+1)=2x%5
= 10 cm?
The surface area of the cuboid is 10 cm?2, not 160
cm?.
.. Assertion is false.
Reason (R) : “Surface area of a cuboid of dimensions
I Xbxhis2(Ib + bh + hl).”
This is the correct formula for the surface area of a
cuboid, the reason is true.
Thus, Assertion is false but Reason is true.

VERY SHORT ANSWER TYPE QUESTIONS (1 Mark)
1. TSA of toy = CSA of cylinder + CSA of two

Given : Height of cylinder (H) = 14 cm
Outer Radius of cylinder (R;) = 4 cm
Inner Radius of cylinder (Ry) = 3 cm
Outer Radius of hemisphere (13) = 4 cm
Inner Radius of hemisphere (1) = 3 cm
Now, CSA of cylinder = 2nR,H + 2nR{H
=2nH (R + Ry)

= 2x2—72><14><(4+3)

=88 X 7 = 616 cm? (i)
CSA of Hemisphere = 2m(r1)? + 2m(r,)?
= 27'[(7'12 + 1"22)
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= 2><%><(32+42)

2% % x25 = 157.14 cm?

..(if)
Area of ring = nRy? - R% = 1I(R22 - Rlz)
-2 (16-9) = g><7
7 7
=22 cm? ...(iid)
By adding (i), (ii) and (iii) we get
TSA = 616 + 157.14 + 22

= 795.14 cm?
3. Given:
Diameter of the hemisphere, d = 14 cm
d
Radius of the hemisphere, r = 7 cm [ r= E}

Height of cylindrical portion,h = 13-7 = 6 cm

Inner Surface area of vessel = CSA of cylinder +
CSA of hemisphere

Now, Curved surface area of cylindrical portion is:

27trh=2><2—72><7><6

2X22X6
264 cm? (i)
Curved surface area of hemispherical portion is:

= 2m?

= ngxﬂ
7

308 cm? ...(ii)
By adding (i) and (ii) we get,

Total inner surface area = 308 cm? + 264 cm?
= 572 cm?

Hence, the inner surface area of the vessel is
572 cm?.

4. Volume of a cone = 1;trzh

%x3x20><20><h = 13600 (wm = 3)
400 h = 13600
= h = 34cm

Let the angle, be 6, which the slant height makes
with the base radius.

tan6 = =
20
G)
20 cm
= tan0 = 1.7
tan® = /3
= tan® = tan 60° (- tan60° = v/3)

= 0 = 60°

. The angle which the slant height makes with the
base radius is 60°.

5. The radius r of the sphere is half of the side of cube.

r = % =10.5cm

The volume V of a sphere is:

vV = é;67'3
3
V = é¢(10.5)3
3
= é x§x10.5x10.5>< 10.5
377
= 4851 cm®
6.
i i cm
| ; E J
/ / ’Z

<———6X%X3cm——

The dimension of the cuboids so formed are length
= 18 cm, breadth = 6 cm and height = 6 cm.
Surface area of cuboids =2 (I X b+ b+ h+ 1 X h)
= 2X[18X6+6X6+18 X 6]
= 2 X (108 + 36 + 108)
2 X 252
= 504 cm?
7. Volume of each cube V = 64 cm®
The volume of a cube V = ¢°
Given V = 64 cm®;

P = 64
= a= o4
a = 4cm

Now, Dimensions of cuboid are :
= 3Xa=3x4=12cm
= a=4cm
= a=4cm
= 2(LW + LH + WH)
= 2[(12 x 4) + (12 X 4) + (4x4)]
= 2(48 + 48 + 16)
= 2x 112
= 24 m?
The surface area of the resulting cuboid is 224 cm?
8. Volume of cone = Volume of sphere
Volume of a cone :

Surface Area,

v n TS

1
Veone = girzh

where,
r = 7 cm (radius of the base of the cone)
h = 28 cm (height of the cone)

SHTR8)

Vcone

%nx49x28=%n><1372
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1. The total volume of the room = The volumes of the

3 ..(0)
Vsphere = —zd ...(ii)
From (i) and (ii)
1372¢ _ 4 e
3
1372 _ 4 R3
3 3
Multiply both sides by 3 to get rid of the
denominator:
1372 = 4R
Rd = 1372 _ 343
4
R = 343 =7cm

Hence, radius of the sphere is 7 cm.

. Let ‘7’ be the radius (same for both the cylinder and
cone)

h. be the height of the cone

hey be the height of the cylinder.

cylindrical + The volume of hemisphere.
Volume of the cylinder is:

22

Veglinder = 21 = 7 X r2xh

Volume of the hemisphere is:

2 22

Vhemisphere = g mrd = 5 X 7 xr3

The total volume of the room is:
Vtotal = chlinder + Vhemisphere

= gxrth+zx§xr3
7 3¥¢7

Given that the total volume is m?2, so

On substituting Total Volume
2 2 e 2 Bogane 1998
7 S 21
Since the radius r is half the height of the cylindrical

. h . .
part h, we substitute r = 2 into the equation.

Total vol = 22><h><[hj2+2><22>< h ’
Otal volume = 7 2 3 7 2
22 K2 22 B

Ix—+ ExEx—
7 4 3 7 8
Now, the total volume
2 Knd 22 K3 1408
7 4 7 12 21

10.

SHORT ANSWER TYPE QUESTIONS

Volume of the Cone
1
Veone = §¢72hc

Volume fo the Cylinder:
chlinder = nrzhcy

As, per the given information

1
g?&rzhc = nrzhcy

Thus, the height of the cylinder is actually % times

the height of the cone. Thus, the statement is false.
Volume of Cuboid =1 X b X h

Heighifi. > W 100880 _ ;¢ o7
7200
= h=4.1667 m
= h ~42m
(3 Marks)
gth(Ll _ 1408
7 4 12 21
= §xh3 ><1 g
7 3 21
. gth’ N 1408><3=4224=201'14
21 21
A B = 201.14x7 _ 1407.98 — 64
22 22
N h= 364 =4.
Since r = E:ézz

7

2

Thus, Total height = h + r = 4 + 2 = 6 meters.
Volume of the cone

mr21/F = %nx(S)Z x12 =367

W | =

When Ice cream is filled in this cone, its % th portion
is unfilled and g th gets filled.

Hence, volume of this g th cone = %X 367 = 301

Volume of Ice-cream’s hemispherical shape on top
of the cone = Ems = %nx(3)3 =18n
3 3

Total Volume of Ice-cream = 30m + 187 = 48n
=48 x 3.14 = 150.72 cm?®

Given, radius of sphere = 105 cm
radius of cone = 15 cm
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1.

height of cone = 3 cm

volume of sphere
No. of cones formed = yolume o sphere
volume of cone

4
Z 443
377 4’ 4x105x105%105
T, T 15x15x3
3
= 6860 cones

Width of the canal = 300 cm = 3 m

Depth of the canal = 120 cm = 1.2 m

Speed of water flow = 20 km/ h = 20000 m/h
Distance covered by water in 1 hour or 60 min =
20000 m

Distance covered by the water in 20 min

= 20 50000 = 22290 1y
60

Amount of water irrigated in 20 minutes

= 3x 12 x 20000

= 24000 m’
Area irrigated by this water if 8 cm of standing
water is desired will be
24000 2
—g = 300000 m

100

So, area irrigated will be 300000 m?

The curved surface area of a right circular cylinder
Acylinder = 2mrh

The curved surface area of a right circular cone

Acone = Tl
lis the slant height of the cone,

1= r2en?

The ratio of their curved surface areas is given as 8 : 5.
Hence,

Acylinder . 8
ACOne 5
= ZTETI’Z B §
nrNr2+h2 5
o 2 Qb
Vr2+h? 5
= 5% 2h = 8\/r2+h2
= 10h = 8vr2+Hh2

2om’ C

i
<

\/

12 cm
Given, height of each cone (k) = 2 cm

LONG ANSWER TYPE QUESTIONS

10h
= 5 = VrZ+n?
5h

4 Vri+n?

On squaring both sides we get,

2
(i—hj = 2+ 12
% = 2+ 1
25K = 16¢% + 16K%
2512 - 16h% = 16+7
9 = 16/°
TN 1672
9
g 4r
7

Ratio of the radius of their bases r to their heights &
is:

.
4r

3
Ratio between the radius of their bases to their
heights is:

= =

§_3.4
4 = 5

. We have, the total height of the toy = 90 cm and

42
the radius of the toy, r = 7 =21 cm

Also, the height of the cylinder = 90 — 42 = 48 cm

Now, the total surface area of the toy = CSA of
cylinder + 2 X CSA of a hemisphere

= 2mrh + 2 X 2

= 2nr (h + 2r)

22
= 2X 7><21 X (48 +2 % 21)

= 44 X 3 x (48 + 42)

= 44 x 3 X 90
= 11880 cm?
11880 x 70
So, the cost of painting the toy = —10(;<

=¥ 8,316.

Total Length of model = 12 cm
Diameter of model = 3 cm
Now, Length of cylinder (H) = Total length of
model — 2 X height of cone
=12-2x2
=12-4
= 8cm
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and radius of cone = radius of cylinder (s)
_ Diameter of model
2

— cm
2

Now, volume of the model = Volume of cylinder +
2 X Volume of cone

— PH + 2 x %nrzh

= mr2 (H +%h)
3

2
= g>< é X 8+%><2j
7 2 3
22 9 24+4
— X=X

7 4 3

3x22x28
7%x4

= 66 cm®

2. Given,

Radius of the cylindrical base r = 21 m

Height of the cylindrical part hcylinger = 5 m
Height of the conical part licgpe = 20 m

Cost of white fabric for the cylindrical
part = 60 per square meter

Cost of blue PVC fabric for the conical part =
70 per square meter

«—U1—>
=

—

21 m
Lateral surface area of a cone is :
Acone = Trl
where [ is the slant height of the cone, calculated
using the Pythagorean theorem:

1# \/rz +hgone

Subsitute the given values:

[ = 212 +202% =/441+400
= V841 =29 m

Now, the lateral surface area of the conical part:
Acone = m X 21 X 29 = 609 7 sq. m
= 609 X 3.14 = 1912.26 sq.m
The lateral surface area of a cylinder is :
Acylinder > 2T':rhcylinder
Substitute the given values:
Acylinder =2n X2l X5
= 210n sq. m =210 X 3.14
= 659.4 sq.m

Cost of :
(A) Blue PVC fabric for the conical part:

Area required = 1912.26 sq. m
Cost per square meter =% 70
Total cost for the conical part :
Total cost = 1912.26 X 70 = ¥ 1,33,858.20
(B) White fabric for the cylindrical part:
Area required = 659.4 sq.m
Cost per square meter = X 60
Total cost for the cylindrical part:
Total cost = 659.73 x 60 = I 39564

10.2 cm

VO’ = 10.2cm, OA = OO’ = 4.2 cm
Let r be the radius of the hemisphere and & be the
height of the conical part of the toy.
r= OA =42cm
h= VO = VO’ - 00’
= (10.2-4.2) cm
= 6cm
Volume of the wooden toy
= Volume of the conical part
+ Volume of the hemispherical part

= (1nr2h + erg)
3 3

mr2
—(h+2
S (h+2r)

= 1><§><4.2><4.2
3 7

X [6+ (2 X 4.2)]
1 22

= —X— X42x42x144
3 7

= 266.11 cm®

4. Let the vertical length of the cuboid in orientation I

= hcom.
Then, the height of water as (h —4) cm.
Now, length of cuboid in orientation II = Height of
cuboid in orientation I
= lof orientation Il = h
b of orientation II = 5

Height of water in orientation II is % (h - 4) em.
Thus, Volume of water is:
5% h x % (hi—4) = 480

= W2 4h-192=0
H2_16h + 121192 = 0
h(h-16) + 12(h—16) = 0
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=-120r + 16
(Reject h = (-12) as height cannot be negative)
Height of water in
orientation] = 16 -4 = 12 cm

orientation I = % X 12 = 6 cm

. (i) Surface Area of Solid (Hemisphere + Cylinder)
Given:
Radius of the hemisphere and cylinder, r = 7 cm
Height of the cylinder, i = 14 cm

The surface area of the curved part of the

hemisphere is given by :

22

Ahemisphere =2m* =2 X = x72 =308 cm?

Curved Surface Area of the Cylinder:

22
Acylinder = 2mrh = 2 X - x7x14

= 616 cm®
Area of the Base of the Cylinder:

22
Apase = T2 = o 72 = 154 cm?

The total surface area of Solid I = the surface
areas of the hemisphere + the curved part of
the cylinder, + the base:

Atotal = Ahemisphere + Acylinder +Apase

= 308 + 616 + 154 = 1078 cm?

Surface Area of Solid III Painted Red:
The red-painted surface area of solid III is half
of the total surface area :

Apd = = X (308 + 616 + 154)

x 1078 = 539 cm?

N|[—= D=

(ii) The surface area painted yellow. Consists of
semi circle and a rectangle.
Area of the Semi circle
The area of a semi circle with radius r = 7 cm is:

1 iR, 22
Acomicirde = —Tr2 =—X2=x72 =77 cm?
semicircle 2 2 7

Area of the Rectangle:
The rectangle has dimensions equal to the
height of the cylinder and the diameter of the
base, i.e. 14 X 14 = 196 cm?
Total Surface Area Painted Yellow:
The total surface area painted yellow area of
the semicricle + the area of rectangle:

Ayellow = Asemicircle + Arectangle

=77 + 196 = 273 cm

6. Total length of the jackfruit = 60 cm

Diameter = 25 cm

radius r = % =12.5cm

Volume of the jackfruit = volume of cylinder +
volume of 2 hemishere

S

60 cm

e —
\ B/
Length of the cylindrical part = 60 -2 X 12.5 = 60 —
25 =35cm
chlinder = T”,Zh/
r is the radius and & is the height (or length) of the
cylinder.
Veylinder = 3.14 X (12.5)* x 35
3.14 x 156.25 X 35

17,171.875 cm?®
The volume Vppere Of a full sphere

4.5 )
Vsphere = g# (" 2 hemisphere = 1 sphere)

Volume equals the volume of one full sphere:

Vhemispheres > %¢(125)3 = % x3.14 x (125)3

I % %x3.14 x1,953.125

= 8177.08 cm®
Total volume of the jackfruit:
Vjackfruit > chlinder + Vhemispheres
= 17171.875 + 8177.08
= 25,348.955 cm®
Volume of the jackfruit is approximately 25,369.17 cm?
Now,
Length = 60 cm (total length of the jackfruit)
Width = 25 cm (equal to the diameter)
Height = 25 cm (equal to the diameter)
The volume Vi, of the cuboidal container is:
Vpox = length x width X height
= 60 x 25 X 25
= 37,500 cm?
Volume of the smallest cuboidal box is 37,500 cm?

. Diameter of Sphere = d = 8.5 cm

Radius of Sphere = r = 4_85
2 2
= 4.25cm
Volume of Sphere
= 2#3 =% %314 x @259
= 321.392 cm?®

Diameter of Cylinder = d; = 2 cm

Radius of Cylinder = r; = %1 =T1cm

Height of Cylinder =k = 8 cm
Volume of Cylinder
= m(r)%h =314 x (1)* x 8
= 2512 cm’
Volume of Water in the Vessel
= Volume of Sphere + Volume
of Cylinder
= 321.392 + 25.12
= 346,512 cm’
It means, he was not correct.
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Level - 2

1. Option (A)is correct

Explanation: Each hemisphere has a radius = 0.25 cm.
So combined length of two hemispheres = 2 X 0.25
=0.5cm
Length of cylindrical part =2-0.5
=15cm
TSA = Curved Surface Area of Cylinder + Surface
Area of Sphere
CSA of cylinder:
2mrh = 2 % 3.14 X 0.25 X 1.5 = 2.355cm?
Surface area of the sphere (2 hemispheres):
4mr* = 4 x 3.14 x (0.25)% = 4 x 3.14 x 0.0625
= 0.785cm’
TSA = 2.355 + 0.785 = 3.14cm?
. Option (D) is correct
Explanation: Since the hemisphere sits on top, its ra-
dius contributes to the total height:
Height of cylinder = 5-3.5 =1.5m
Saksham will polish the curved surface area of the cyl-
inder and the curved surface area of the hemisphere.
Curved Surface Area (CSA) of Cylinder:

2nrh = 2x§><z><1.5
7 2
=22 X 1.5 =33m?
CSA of Hemisphere:

2% = ngX(&S)Z
22x245 _ 539
7 7

= 77m?

Total surface area to be polished
TSA =33 + 77 = 110m?

1. Option (D) is correct

Explanation: Assertion is false because if the entire
outer surface is to be painted, then both circular ends
must be included.

Reason is true and a correct mathematical fact.

. Option (A) is correct

Explanation: Assertion is true, since the bottles are
cylindrical and the box is cuboidal, the bottles won't
perfectly fill the box without gaps. So, the box volume
must be greater than the sum of the volumes of all 10
bottles.

Because of the shape difference and packing arrange-
ment, there will be empty space (wasted volume).So,
the Reason is true.

. Option (A) is correct

Explanation: V = n/?h = %x(l.él)2 x3

ASSERTION-REASON QUESTIONS

ADVANCED COMPETENCY FOCUSED QUESTIONS
MULTIPLE CHOICE QUESTIONS (MCQs)

Cost of polishing = 110 x 0.50 = ¥ 55

. Option (C) is correct

Explanation: Volume = volume of cylinder + volume
of hemisphere.
Volume of cylinder

Vot == Zx@22x108 = Zx1764x108

= 2—72 %x190.512 = 598.75 cm?

Volume of hemisphere

2 ) 2 22
Vi . = 3 =S x="x(4.2)3 = Sx==x74.088
hemi 3757' 377 ( ) 37 7

1627.94 2

=2, ~x232.848 = 155162994 cm’

3 7
Total Volume of One Glass
Viotal = 598.75 + 155.23 = 753.98cm?®
Volume of 8 Glasses
8 X 753.98 ~ 6031.84 ~ 6032 cm”
So, option (C) is the nearest.

. Option (B) is correct

Explanation: Volume of one cube:
V. = k> cubic units
Volume of two such cubes
Viotal = 2 X.k>'= 28

. Option (C) is correct

Explanation: Volume of earth dug out (volume of cyl-
inder)
Volume = nrh = 3.14 x 1% x 14
=3.14 X 14 = 43.96m®
Cost of digging
Cost =43.96 x 50 = T 2198

22

—x1.96x3 = §><5.88
7 7

129.39

7

18.48m> ~ 18.5m’

So, Assertion is true.

Reason is also true because the volume of a cylinder is
given by nr?h.

Both assertion and reason are true and reason is the
correct explanation of the assertion.

. Option (A) is correct

Explanation: Assertion is true because labels are typi-
cally wrapped around the curved surface of the can,
not the top or bottom.

Reason is also true because this is the correct formula
and explains how labeling area is calculated.

Both assertion and reason are correct and the reason
correctly explains the assertion.
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_ VERY SHORT ANSWER TYPE QUESTIONS

1. Since top is excluded, we need to calculate Curved

VAV ES)

= 628 + 628 = 1256 cm?

Sur face Area (CSA) = 2nrh and bottom area
= nr?
Total area to be painted = CSA + bottom area
=2x314x05x%x12+ 314
x (0.5)>
=3.768 + 0.78 = 4553 m*
Cost of painting = 4.55 x 25 = ¥ 113.

CSA = 2mrh
Substituting the values:
CSA =2x314x05x12
=3.768m*

The total area to be painted is 3.768 m?

. Only curved surfaces (not base) are to be coated.
Surface area of a single hemisphere (curved part only)
Curved surface area of a hemisphere:

CSA = 2n/?
So, Outer surface area = 2 X 3.14 X (10)2
=2 x3.14 x 100
= 628cm?

Same for the inner surface (assuming same radius):
Inner surface area = 628cm?
Total area to be coated

Total area = Outer + Inner

1. Curved surface area of the tank:

CSA =2rrh = 2><%><2><3.5

LRy
7

Area of the base = nr?

272x(2)2 =12.57 m?

Total area to be coated = 44 + 12.57 = 56.57 m>
Cost of painting = 56.57 X 85 = ¥ 4,808.45
. Curved Surface Area of Cylinder:

CSAylinder = 2nrh = 2X % X3.5% 4

N
7 7

=88 cm?
Curved surface area of hemisphere

SHORT ANSWER TYPE QUESTIONS

Total surface area to be coated = 1256 cm?

. The glass is composed of a cylinder of height 8 cm and

a hemisphere at the base (bottom)
Volume of the cylindrical part:
Vaglinder = nr?h

22
= x(3.5)*x8
=x(35)

= %XIZ.ZSXS

= 308 cm’
Volume of hemispherical base:

2 2 22

== 3
Vhemisphere 2 —nrd = 3 x 7 x(3.5)

%x§x42.875
3 7

_2,98%5 2 .
3 7 EX 4

= 89.83 cm’
Total volume of the glass
Viotal = 308 + 89.83 = 397.83 cm?
Total volume of the juice glass is 397.83 cm®

(3 Marks)
_ 539 p
Total surface area of one cup = 88 + 77 = 165 cm?

Material required for 100 cups = 100 X 165
= 16,500 cm?

3. (i) Curved surface area of a hemisphere

CSA =2n% =2 ><27—2><(2.8)2

A T
7
=49.28 m*
So, the inner surface area to be painted is 49.28

2
m~.
(ii) Cost of painting = 49.28 X 80 = ¥ 3,942.40

4. (i) Curved Surface Area (CSA) of the Cylinder

CSA =2nrh = 2><%><1.5><4

22
Ahemi =2mr? = 2x == x(3.5)2
C5Anemisphere §/ *7 x(35) = —254 = 37.71 m? (approx)
22
= 2x - x12.25 (ii) Cost of painting = 37.71 x 95 = ¥ 3,582.86
] CASE BASED QUESTIONS (4 Marks)
. . . )
1. (i) Area of base of the cylindrical cup =nr - Area of base of cylindrical cup = % « % x%

Radius of the cylindrical cup = % cm
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= HXZ = 38.5 cm? = @ mm?3
2 21
Therefore, Area of base of the cylindrical cup is = 16.76 mm°>
38.5 cm (iii) (a) Surface area exposed to the surroundings

= Surface area of golf ball — Area of
315 circles + CSA of 315 semi-circle balls.
= 4nR%-315 x m? + 315 X 2nr?

(i) (a) Capacity of the hemispherical cup = §¢r3

21
The radius of the hemispherical cup = ?cm = 4mR? + 315 X mr?
- 2 2
. The capacity of hemispherical cup = 4n(2l)" + 315 ng )
= —X—X ? 7
37 = 9504 mm?
_ 2 « 22 o 9261 OR
3 7 8 (b) Volume of the golf ball = volume of sphere
= 24255 cm® — volume of 315 dimples
Therefore, capacity of the hemispherical cup is i 4 7R3 — 315 % 2 3
2425.5 cm? 3 3
OR 2 3 3
(ii) (b) Capacity of the cylindrical cup = nr*h = gn(z XRZ=315x17)

2
a 3_ 3
Given that the radius of the cylindrical cup = % cm 3 m[(2x(21)> =315 (0.2)° |

and the height of the cup’is 14 cm

.. The capacity of the cylindrical cup = En[l& 522-2.52]
3
2
- 2,7 T F
7 2 2 3
=11 X7 X 7 =539 cm® = 33528 mm®
Thgrefore, capacity of the cylindrical cup is 539 3. (i) To find the inner surface area of the cylindrical

came.

(ifi) Curved surface area of the cylindrical cup = 2nrh part of the tank, we calculate the curved surface

area (CSA) of the cylinder:

. . L. 7
Given that the radius of the cylindrical cup = =
Y P 2 cm CSAcylinder = 2mrh = 2% 2—72 X2%3

and the height of the cup is 14 cm

. The curved surface area of the cylindrical cup pd 264 — 3771 m2
= 2X % X 7 x14
22
i)  CSAnemi =2n% = 2x = x22
= 2% 11 x 14 = 308 cm? ) hemispere = ST = 227
Therefore, curved surface area of the cylindrical » 176
. 2 2
cup is 308 cm”. =2X—x4 = — =2514m
2. Diameter of golf ball = 4.2 cm = 42 mm 7 7
Radius of golf ball, R = 2.1 cm = 21 mm (iii) (a) Total inner surface area = 37.71 + 25.14
Radius of dimple, 7 = 2 mm = 0.2 cm = 62.85 m?
(i) Surface area of each dimple =2n” Total cost = 62.85 x 90
20 =
- 2x 2 o) % 5656.5
7 OR
22 (b) Painting only the outer curved surface of the

— . N = 2
= 2X S x4 = 25.1 mm cylindrical tank.

_ 2
(ii) Volume of the material dug out to make one CSAcylinder = 37.71 m” (already calculated)

dimple Total cost = 37.71 X 60 = T 2262.6

= Volume of 1 dimple 4. (i) To find the curved surface area (CSA) of the coni-
2, cal part of the bell, we will first, find slant height

-3 () of the cone:

_ Exgx(zﬁ I = Jr2 112 = 4J(10.5)2 +242
3 7 = 11025+ 576 = /686.25
2 22

= —X—X8 = 26.2cm
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2, (iii) (a) Total area to polish = 864.6 + 693
CSACOIIE = Tfrl = 7)( 10.5 X26.2 — 15576 sz
Total cost = 1557.6 x 1.5 =%2,336.4
= 864.6 cm? T OR
(i) CSApemisphere = 2m? = 2% 2 x10.52 (b) Total surface area for 1 bell = 1557.6 cm?
7 For 20 bells = 20 x 1557.6
M = 31,152 cm?

= 7><110.25 = 693 cm?

1. (i) CSA of Cylinder _ 2><2—72><49 — 308 cm?

CSAcylinder = 2mrh = 2x 22 x5x12
7 (iii) Total Cost of Polishing One Bell
Total outer surface area (excluding base) = CSA of
cone + CSA of hemisphere
= 550 + 308 = 858 cm®
Cost: 858 x T2 =3 1716

= @ ~377.14 m>

CSA of Hemisphere (outer surface)

CSAnemisphere = 2nr? = 2x 22 x 57 (iv) -For one bell, surface area = 858 cm?
7 So, for 100 bells:
_ 44x25 _ 1100 100 x 858 = 85,800 cm?>
7 7 3. (i) The glass is shaped like a cylinder (excluding
~157.14 m>2 base), and a hemisphere (forming the base)
Total Surface Area to be Painted Curved surface area of cylinder:
Total SA = 377.14 + 157.14 CSA (= 2nrh = ax22axg — 1408
= 534.28 m? 7 7
(ii) Cost of painting = 534.28 x 150 = ¥ 80,142 ~201.14 cm?
(iii) Volume of water the tank can store Curved surface area of hemisphere:
Volume = Volume of cylinder + Volume of hemi- 22 704
sphere CSApemi = 2nr* = 2><7><16 A
Volume of Cylinder » — 10057 cm?
Veylinder = nr?h = 7>< 5% x12 Total surface area of 1 glass to be wrapped:
TSAglass = 201.14 + 100.57 = 301.71 cm?
_ 6600 942.86 m> (ii) Total surface area of 50 juice glasses to be wrapped
301.71 x 50 = 15,085.5 cm?
Volume of Hemisphere (iii) Total cost of wrapping 50 glasses
2 . 2 2 15,085.5 x 0.75 =% 11,314.13
Vhemisphere = 3" 3 X 2 x 53 (iv) Minimum volume of box required to pack all 50
glasses
_4RR00 '}, 261.90 m°® Volume of one glass = volume of cylinder + vol-
21 ume of hemisphere
Total Volume = 942.86 + 261.90 Volume of cylinder:
= 1204.76 m® a0 22, 2816
Ve =nrh = —x(4)*x8 = —
2. (i) To find the curved surface area (CSA) of the coni- ol T 7 x(4) 7
cal part, we will first, find the slant height (I) of the — 402,29 cm?
cone using Pythagoras theorem: .
Volume of hemisphere:
I = r2+h2 =\/72+2.42 2
Viemi = %Tcr3 =214y = 2816
= J29+576 = 625 s 7 21
=25cm = 134.10 cm®
Now, CSA of cone: Total volume of one glass:
9 5 402.29 + 134.10 = 536.39 cm®

Volume for 50 glasses:
536.39 x 50 = 26,819.5 cm®
Minimum volume of box required: 26,819.5 cm?

<

CSAcone = mrl = 72>< 7x25 = 550 cm

(ii) Curved Surface Area of the Hemispherical Part

22
CSAhemisphere = 21> = 2X Tl 72



