Wisgrow Math A - Plus

Session 92 |Solids 1| Worksheet 92

1) The outline in a square card board for making a square pyramid as given below.

[\
<

a) What is the total length of its edges?
b) What is the slant height of the square pyramid?

¢) What is length of the side of the square paper in which outline is drawn.

Answers

a) Total length of the edges = 4a +4e =4 x 10+ 4 x 13 =40 4+ 52 = 92cm

b) see figure

1 =+/132 — 52 = 12cm

¢) One side of the square paper = a + 2] = 10 + 2 x 12 = 34cm

2) A wire of length 96cm is cut into eight equal parts . The ends of the pieces are joined to make the
pyramid.
a) What is the length of the edge of the pyramid?
b) What kind of triangle is its lateral edge?
¢) What is its slant height?




Answers
a) Length of one edge = % = 12cm
b) Lateral faces are equilateral triangles

¢) On drawing slant height on the lateral face we get 30° — 60° — 90° right triangle .

I = 6v3cm

12 / 30°

60°

3) The base perimetre of a square pyramid is 40 cm, height 12 cm.

a) What is the base edge of the pyramid?
b) what is the slant height of the pyramid?
¢) What is the lateral edge of the pyramid?

Answers

a) Length of base edge = % =10 cm

b) | = /122 + 52 = 13cm

12 )

c) lateral edge e, slant height [, half of base edge form a right triangle

e =132 + 52 = /194cm

4) There is a square pyramid having its lateral faces equilateral triangles.Length of one leteral edge is 32cm

a) What is its base edge?
b) What is its slant height?
¢) What is the area of one lateral face?

d) Calculate the total area of its lateral faces



Answers

a) All edges are equal .base edge and lateral edge are 32cm

b) If [ is the slant height and e is the lateral edge , [, e, § form a 30° — 60° — 90° triangle.
I = 16v/3cm

c) One lateral face area = % x 32 x 161/3 = 256\/§sq.cm

d) Total lateral face area = 4 x 256+/3 = 1024v/3sq.cm

5) The base diagonal of a square pyramid is 12cm , height 8cm

a) What is its base edge?
b) What is its base area?
¢) What is the length of its lateral edge?
d) Calculate the total length of its edges.

Answers

a) Two base edges and base diagonal form 45° — 45° — 90°right triangle . d = v/2a

. d _ 12 __
a—ﬁ—ﬁ—G\/icm

b) Base area = (61/2)% = 72sq.cm

¢) Half of the base diagonal , height and lateral edge form a right triangle .c = /62 + 82 =

4v/100 = 10cm

d) Total length of the edges = 4a + 4e = 4 x 6v/2 + 4 x 10 = 24v/2 + 40cm
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1) Height of a square pyramid is 2 more than base edge . Slant height is 13 cm

a) If the base edge is a then what is height?
b) Write the relation between slant height , base edge and height
¢) Find the length of base edge?

d) Calculate lateral surface area .

Answers

a) Height =a + 2

b) 13% = ($)? + (a + 2)?

0 % +a?+4a+4=169, % 4 4a = 165,502 + 16a — 660 = 0,a = 10.
Base edgea = 10cm

d) Lateral surface area = 4X Area of one lateral face = 4 X % x 10 x 13 = 260 sq.cm

2) Base area of a square pyramid is 400 sq.cm , lateral surface area 1040 sqg.cm

a) What is the length of base edge?
b) What is the slant height?
¢) Find the height of the pyramid.

d) Calculate the total surface area of the pyramid.

a) a = v400 = 20cm
b) 2al = 1040, 2 x 20 x | = 1040, 1 = 1930 = 26 cm

o) 12 =h?+(%)? - 26% = h? + 102, h? = 576, h = 24cm

d) Total suface area = 400 + 1040 = 1440 sqg.cm

3) A sectoral sheet of central angle 240° is taken from a circular sheet of radius 10cm. Four equal triangles
are made from the sector as in the figure.They are joined in such a way as to get a square pyramid.




N

a) What is the length of its edge?
b) What is the slant height of the pyramid ?
¢) Find the height of the pyramid.

Answers

a) All edges are equal. It is equal to radius .Length of one end = 10cm
b) Lateral faces are equilateral triangles .Slant height = 5\/§omo§°]°lg<3

o 2 =h%~+(%)2 (5v3)* = h? + 5%, h% =75 — 25 = 50, h = v/50 = 5v/2 em

4) A steel wire of length 120cm is cut into 8 equal parts, the ends are joined in such a way as to get a
square pyramid.
a) What is the length of its edge?
b) What is its slant height?

¢) Calculate the area of paper used to cover the pyramid.

a)a:%zlf)cm

b) I = 12v/3em

¢) Total surface area =Base area +4 X area of one lateral face = 225 + 225v/3sq.cm.

5) Base edge of a square pyramid is a and slant height /.

a) Write a formula to find the lateral surface area of the pyramid.
b) Is it possible to make a square pyramid having base area and lateral surface area equal.

c) If the base edge is 10 and lateral surface area of a square pyramid is two times its base area.
What is its height?

Answers

a) Lateral face area = 4 x area of one lateral face
lareral face area = 4 X % X a X | = 2al

b) a?>=2al va=2l=%h=/P—(%)2=0P-1=0
Height becomes zero . Pyramid cannot be made .

0 2al =2a%,a=1
l2:h2+§,a:10,h:5\/§cm

'John P A, jpavpz@gmail.com, sjpuzzles@gmail.com ,9847307721



Wisgrow Math A - Plus !

Session 94 |Solids 3 | Worksheet 94

1) There is a square pyramid of height 12cm , slant height 13cm.

a) What is the length of its base edge ?
b) What is the base area of the pyramid ?
¢) Find the lateral face area of the pyramid.

d) Calculate the total surface area of the pyramid.

Answers

a) 2 =h%+(%)?
132 = 192 4 &
@ — 132 — 122 = 25, % = 100,a = v/100 = 10cm

b) Base area = 100sg.cm
c) Lateral surface area = 2al = 2 x 10 x 13 = 260 sq.cm

d) Total surface area = 100 + 260 = 360sqg,cm

2) Height of the square pyramid is h , slant height [ and lateral edge € .

a) If the base edge is a, write the relations between h, [ and e
b) Prove that h?2, 2, e2are in an arithmetic sequence

c) If the slant height is 13 , base edge 10 find height and lateral edge

Answers

a) 2 =h%+(%)?
62 _ l2 + (%)2
by 2 =R+ (£)% e =12+ ()2 > h2+2x (%)%

272 2 i : 2
h*,1%, e” are in arithmetic sequence.d = (§)

c) a=10,1 =13.
h?,12, e%are in arithmetic sequence .
132 — p2 = 1% p2 — 169 — 25 = 144, h = /144 = 12em
2 —12=2 ¢ 132 =252 = 169 + 25 = 194,¢ = /194 cm

3) Base perimetre of a square pyramid is 40cm, total length of the edges is 92cm

a) What is the length of base edge?
b) What is base diagonal?
¢) Find the height of the pyramid

d) Calculate the total surface area.



Answers

a) Base edge a = %0 = 10cm

b)d:\/ﬁa:\/ixm:lo\/ﬁcm

¢) 4a + 4e = 92,40 + 4e = 92, e = 13cm €2 :h2—|—(%)2
132 = 12 + (19/2)2169 = h? + 50, h? = 169 — 50, h2 = 119, h = /119

d) [ = \/62—7 Va24 = /132 — 25 = /144 = 12. Total surface area = a® + 2al =
100 + 2 x 10 x 12 = 340sqg.cm

4) Base perimetre of a square pyramid is 40cm , height 12cm

a) What is the length of base edge ?
b) Find the volume of the pyramid.

¢) What is the volume of the square prism having same base area and height ?

Answers

a) a = 10cm

b) Volume of square pyramid = % X Base area X height

Volume = % x 102 x 12 = 400cubic cm

) . Volume = 3 x 400 = 1200cubic cm

5) Ratio of the base edges of two square pyramids is 1 : 2. Heights are in the ratio 2 : 3

a) If the base edge of the first pyramid is a then what is the ratio of their base area?
b) If the height of the first pyramid is h then what is the height of second pyramid?
¢) What is the ratio of the volume ?

d) If the volume of the first pyramid is 10 cubic cm then what is the volume of the second pyramid?

Answers

a) If base edges are a, 2athen base area are a2; (2a)2 Ratio of base area — a2 : 4a® =
1:4

. o . . 3h
b) If height of first is /1, height of second is <}

c) Base edges a, 2a, heights 2h, 3h.
Ratio of volume — 1 x a® x 2h : § x (2a)? x 3h
Vi:Vo=1:6

d) Vo =6 x V7 = 60 cubic cm
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1) A sectoral sheet of central angle 120°is cut off from a circular sheet of radius 12cm . It is rolled in such
a way as to get a cone.

a) What is the slant height of the cone?
b) What is the radius of the cone ?

¢) Find the curved surface area of the cone.
a) Slant heightl = 12cm

b) lx = 360r
12 x 120 =360 x r,7 =4 cm

) Lateral surface area = 7l = m X 4 X 12 = 48wsq.cm

2) A cone is made by rolling a semicircular metal sheet of radius 10cm

a) What is the slant height of the cone.
b) What is the radius of the cone.
¢) Find the curved surface area of the cone.

d) Base is made by a suitable circular sheet. What is its total surface area ?

Answers

a) slant height! = 10cm

b) lx = 360r
10 x 180 = 360 x r,r = 5cm

) Lateral surface area = 71l = m x 5 x 10 = 507sq.cm

d) Total surface area = Lateral surface area +base face = 507w + 257 = 757sq.cm

3) A circular sheet of card board of radius 12cm .t is cut off into two sectors of central angle 120° and
240° Both of them are rolled into cones.
a) Name the measure coomon to both comes
b) What is the radius of small cone ?
¢) What is the radius of the big cone.

d) How radii of the cones are related to the radius of the circular sheet.



Answers

a) slant height= 12 cm

b) lx = 360r; — 12 x 120 = 360 X rq

ry = 12220 — 4em
¢) lx = 360ry — 12 x 240 = 360 X 19
ro = 12X240 — gem

d) 71 4+ ro = 12.Sum of the base radii of cones is equal to the radius of the circular sheet

4) A sector of central angle 90° is cut off from a circular sheet of radius 16cm It is rolled in such a way as
to get a cone.

a) What is the lateral surface are of the cone?
b) What is the radius of the cone?
¢) The remaining part of the circular sheet is also rolled to get a cone . What is its base radius?

d) Which cone has more height ? Explain

Answers

a) Area of sector is % of the area of circular sheet.

Area of the sector= % x 1 x 162 = 64msq.cm

b) lz = 360r — 16 x 90 = 360 x r

__16x90 __
= 350 = 4em

¢) lx = 360r — 16 x 270 = 360 x r
16x270 __ 12cm

"= 7360

d) Radius , height and slant height form a right triangle.Slant height of both pyramids are
equal.lt is equal to the hypotenuse of the triangle.Whenever the hypotenuse remains same
, length of one perpendicular side increases according to the decrease of other side. Cone
made from the sector of central angle has less height.

5) A cone is made by a sectoral sheet taken from a circular sheet.The slant height of the cone is two times
its radius.

a) What is the relation between lateral surface area and base area?
b) If the base perimetre is 207rcm then what will be its lateral surface area ?
¢) What is the central angle of this sector?

d) The remaining part is also rolled to get a cone. What is the ratio of the heights of cones so formed

Answers

a) | = 2r — lateral surface area = 7l = 7 X 1 x 2r = 27r? = 2xbase area

b) 2mr = 20m — r = 10cm
[ = 20cm .Lareral surface area w x 10 x 20 = 2007sg.cm

¢) lx = 360r — 2r x x = 360 x r
x = 180°

d) This is a semicircle. Remaining part is also a semicircle. Ratio of the heightis 1 : 1
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1) Establish the relation between angle of the sector, radius of the sector (slant height of the cone) and
radius of the cone.

Answers

* Consider a sectoral sheet of central angle x and radius [.The arc length of the sector is

27l

* When the sheet is rolled into a cone the arc length becomes base perimeter of the cone.We
can write the equation as follows

27l _
* %X.’L’—QTFT

Simplifying [x = 360r. Here [ is the slant height of the cone, r is the radius of the cone .

2) Derive the formula to calculate the curved surface area (lateral surface area ) of the cone

3) A sectoral sheet of central angle 120°is cut off from a circular sheet of radius 12cm . It is rolled in such
a way as to get a cone.

a) What is the slant height of the cone?

b) What is the radius of the cone ?

¢) Find the curved surface area of the cone.
a) Slant height!l = 12cm

b) lxz = 360r
12 x120=360 x r,r =4 cm

) Lateral surface area = 71l = 7 X 4 X 12 = 487sq.cm

4) A cone is made by rolling a semicircular metal sheet of radius 10cm

a) What is the slant height of the cone.

b) What is the radius of the cone.

¢) Find the curved surface area of the cone.

d) Base is made by a suitable circular sheet. What is its total surface area ?
a) slant height! = 10cm

b) lx = 360r
10 x 180 = 360 X r,r = Hecm

) Lateral surface area = wrl = m X 5 X 10 = 507wsqg.cm

d) Total surface area = Lateral surface area +base face = 507 + 257 = 757wsqg.cm




5) A circular sheet of card board of radius 12cm .It is cut off into two sectors of central angle 120° and
240° Both of them are rolled into cones.

a) Name the measure common to both comes
b) What is the radius of small cone ?
¢) What is the radius of the big cone.

d) How radii of the cones are related to the radius of the circular sheet.

Answers

a) slant height= 12 cm

b) lx = 360r; — 12 x 120 = 360 x 1
ry = 1220 = 4em

c) lx = 360ry — 12 x 240 = 360 X 19
ry = 12?6%)40 = 8&cm

d) 71 + 7o = 12.Sum of the base radii of cones is equal to the radius of the circular sheet

6) A sector of central angle 90° is cut off from a circular sheet of radius 16cm It is rolled in such a way as
to get a cone.

a) What is the lateral surface are of the cone?
b) What is the radius of the cone?
¢) The remaining part of the circular sheet is also rolled to get a cone . What is its base radius?

d) Which cone has more height ? Explain

Answers

a) Area of sector is % of the area of circular sheet.

Area of the sector= % x 1 x 162 = 64msq.cm

b) lz = 360r — 16 x 90 = 360 x r

_ 16x90 __
T = <350 = 4cm

¢) lxz = 360r — 16 x 270 = 360 x r

_ 16x270 __
= 555 = 12cm

d) Radius , height and slant height form a right triangle.Slant height of both pyramids are
equal.lt is equal to the hypotenuse of the triangle.Whenever the hypotenuse remains same
, length of one perpendicular side increases according to the decrease of other side. Cone
made from the sector of large central angle has less height.

7) A cone is made by a sectoral sheet taken from a circular sheet.The slant height of the cone is two times
its radius.

a) What is the relation between lateral surface area and base area?
b) If the base perimetre is 207rcm then what will be its lateral surface area ?

¢) What is the central angle of this sector?



d) The remaining part is also rolled to get a cone. What is the ratio of the heights of cones so formed

Answers

a) | = 2r — lateral surface area = 7l = 7 X 1 X 2r = 272 = 2xbase area

b) 27r = 20m — r = 10cm
[ = 20cm .Lateral surface area m x 10 x 20 = 2007sqg.cm

¢) lx =360r — 2r x x = 360 x r
x = 180°

d) This is a semicircle. Remaining part is also a semicircle. Ratio of the heightis 1 : 1
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1) A cone of radius 71 is made by using a sector of a circular sheet of radius R.The remaining part of the
sheet is rolled in such a way as to get another cone of radius 9

a) Which measure is common in both cones?

b) Write the relation between the radius , slant height and central angle of the sector in the case of
first cone.

¢) Write the relation between the radius , slant height and central angle of the sector in the case of
second cone.

d) prove that R = r1 + r9
a) Common measure is slant height.Slant height of both cones is R
b) If the central angle of the sector for first cone is « then Rx = 3607
¢) The central angle of the sector for second cone is 360 — x and R(360 — z) = 36075

d) Adding these equations, Rz + R(360 — x) = 360r; + 3601y — R =11 + 12

2) A cone is made by taking a sector from a circular sheet.The slant height of the cone is 25cm and its
radius 110cm

a) What is the radius of the circular sheet?
b) What is the central angle of the sector?
¢) What is the central angle of the remaining part?

d) What is the radius of the cone made by rolling the remaining part?
a) 25cm
b) lz = 360r — 25 x x = 360 x 10, z = 30910 — 144°
¢) Central angle of sector = 360 — 144 = 216°

d) Radius of the cone 25 — 10 = 15cm

3) The base perimetre of a cone is 207 cm, slant height 18cm . It is rolled to get a cone.

a) What is the radius of the sector?
b) What is the radius of the cone?
¢) What is the central angle of the sector?

d) Find the lateral surface(Curved surface area) area of the cone?



Answers

a) 18cm
b) 27r = 207, r = 10cm
¢) lz = 360r — 18 x o = 360 x 10, z = 360x10 — 200°

d) Curved surface area wrl = 180mwsqg.cm

4) A sector of central angle 288° and radius 25cm is taken from a circulat sheet .

a) What is the radius of the cone?
b) What is the height of the cone ?
¢) Find the lateral surface area of the cone?

d) What is the radius of the cone made by rolling the remaining part?
a) lz = 360r — 288 x 25 = 360 x r, r = 288%25 = 20 cm
b) 12 = h? 412,252 = h% + 202 — h% = 625 — 400 = 225, h = /225 = 15cm

) Lateral surface area mrl = m x 20 x 25 = 5007 sqg.cm

d) Radius of the remaining part25 — 20 = 5cm

5) A cone of maximum size is carved from a square prism of base edge 10cm and height 12cm.

a) What is the radius of the cone?
b) What is the slant height of the cone?
¢) What is the lateral surface area of the cone?

d) Find the total surface area of the cone?

Answers

a) bem

b) h =12cm, r = 5cm

l=+52+122=13 cm
c) Lateral surface area = mrl = 657wsg.cm

d) Total surface area =Base area + Lateral surface area
= 257 + 657 = 907sq.cm
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1) Radius of a cone is 5cm, height 12cm

a) what is the slant height of the cone?
b) What is the total surface area of the cone?
¢) What is the volume of the cone ?

d) Ina cone, radius and height are equal. If the volume and curved surface area are equal then what
is its radius ? What is its slant height?

Answers

a) 2=7r24+h2 > 1=+vr2+h2=+/52+122=+/169 = 13cm

b) Total surface area 72 + 7l = 7 X 52 + 7 X 5 x 13 = 257 + 657 = 907

c) Volume = %71'7’2h = %7‘(’ x 52 x 12 = 1007 cubic cm

d) If 7 = hthen slant height I = /27 .Volume = % XTXTEXT = %ﬂ' x 13

Total surface area of the cone = 1 X r X \/ir.
%777“3 =7ar Xx\2r > r= 3\/§cm
slant height= V2 x 3v/2 = 6em

2) The base perimetre of a cone is 307cm, height 20 cm

a) What is the radius and slant height of the cone ?
b) What is the total surface area?
¢) Find the volume of the cone?

d) What is the volume of a cyclidrical vessel of radius and height equal to that of the cone.

Answers

a) 2mr = 30w, r = 15cm
slant height! = /72 + h2 = v/152 + 202 = /625 = 25cm

b) Total surface area w72 + 7wl = 2257 + 3757 = 6007sg.cm
¢) Volume = %71'7“2 X o= % x 1 x 152 x 20 = 15007 cubic cm

d) Volume becomes 3 times .Volume = 45007 cubic cm

3) Diametre and height of a cone are equal.

a) What is the relation between radius and slant height?
b) What is the ratio of radius , height and slant height?
c) If the radius is 6 ¢cm then what is its volume?

d) If the radius is 6 cm then what is the total surface area ?



a) h=2r,1=/r2+(2r)2 = v5r2 = \/br

by r:h:l=r:2r:5r
rih:l=1:2:5

¢) If radius is 6¢cm then height 10cm .Volume = %ﬂ x 62 x 10 = 3607 cubic cm

d) If radius is 6cm then [ = V5 X 6 = 6v/5em.
Total surface area = 7 X 62 + 7 X 6 X 64/5 = 36 + 366
= 36(1 + v/6)sq.cm

4) Radius of a cone is r and height h.

a) What will be the change in volume if radius and height are doubled?
b) What will be the change in volume if radius is doubled and height is halved?

¢) How many solid cones can be made by melting a solid cone of radius 10cm and height 6¢cm with
half the radius and height of the melted cone?

Answers

a) V= %TF’I“Qh.
radius 2r, height 2k Volume = £ (2r)? X (2h) = 8 x smr?h =8V
Volume becomes Stimes

b) If radius is 27 and height % then
volume 17 x (2r)? X h=2x smr?h =2V
Volume becomes 2 times .

¢) When radius and height become halved then volume become %part . 8 cones can be made.

5) A conical measuring vessel is made by rolling a sectoral sheet of central angle 288° and radius 10cm.

a) What is the radius of the vessel?
b) What is the height of the vessel?

¢) What is the capacity of the vessel in litres ?

Answers

a) lx = 360r — 10 x 288 = 360 x r

10x288 __
360 — 8 cm

rT =

b) h = V12 — 1?2 = /102 — 82 = 6cm

¢) Volume = %71' X712 xh= % X T X 82 x 6 = 128 cubic cm
1000cubic cm =llitre

_ 128x3.14 __ .
Volume = =5555— = 0.4litre
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1) Radius of a cone is 21cm , height 28cm.

a) Calculate slant height.
b) Find the leteral surface area .
¢) Calculate the total surface area

d) Calcualte the volume of the cone..

Answers

a) =712+ h%1%2=212+282 =1225,1 = /1225 = 35 cm
b) Lateral surface area = 7rl = m x 21 x 35 = 735msq.cm
¢) Total surface area = 7r2+mrl = mx 212 +7x 21 x35 = 441747357 = 11767sq.cm

d) Volume = %mﬁh = % x 7 X 212 x 28 = 41167 cubic cm

2) Ratio of radius and height of a cone are 3 : 4.Volume of the cone is 301.44 cubic cm

a) Find the radius of the cone.
b) Find the height of the cone.
¢) Calculate the slant height of the cone.

d) Calculate the lateral surface area of the cone.

Answers

ayr:h=3:4,r=3z,h=4x

2 x mr?h = 301.44,3 x 3.14 x (3z)? x (4z) = 301.44
23 — 30144x3x7 _ ¢

T 22x9x4 T
r=2,7r=3x = 6cm

w

b) Height h = 4z = 8cm
c) l =+vr2+h?=+/100= 10cm

d) Lateral surface area =7 X r X [ = 60mwsqg.cm




3) Lateral surface area of a cone is 4070 sg.cm , diametre 70 cm

a) Find the slant height of the cone .
b) Find the height of the cone?

¢) Calcualte the volume of the cone.

N

Answers

a) mrl = 4070, 2 x 35 x | = 4070, = 290235 — 37 ¢m

by h = V12 — 12 = /372 — 352 = /144, h = 12cm

¢) Volume= % XTX1r2Xh= % X T % 352 x 12 = 49007 cubic cm

4) The height of a cone is 24cm , its lateral surface area 550 sqg.cm

a) What is the radius of the cone?
b) Find the height of the cone?

¢) Calcualte the volume of the cone?

Answers

a) mrl =550, 2 x rl = 550, rl = 175.
7212 = 1752, r2(r2 + h?) = 1752
If r2 = x then, z(x + 242) = 1752
x2 + 5762 = 30625, 22 + 576 — 30625 = 0
z=49 > r2=49,r =7

b) 1 =175,1 = 115 = 25¢cm

¢) Volume = 37mr?h = £ x m x T2 x 24 = 49 x 8 x 7 = 392mcubic cm

5) A semicircular sheet of radius 28cm is rolled in such a way as to get a cone.

a) What is the slant height of the cone?
b) Find the radius of the cone?
¢) Find the height of the cone?

d) Calcualte the volume of the cone

Answers

a) Slant height = 14cm

b) lz = 360r — 14 x 180 = 360 x r,r = 4480 — 7cm

) h=V12—r2=+142 —72=147. h = V147 = 12.12 cm

d) Volume = £mr?h = £ x m x 7% x 12.12 = 621.6.cubic cm
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1) Calculate the following measures of sphere with radius 3cm

a) Find the total surface area of the sphere.
b) Calculate the volume of the sphere
¢) Calculate the curved surface area of the hemisphere taken from this sphere .

d) If it is solid sphere find the total surface area of the hemisphere.

Answers

a) Total surface area 4772 = 47 x 32 = 36msq.cm

b) Volume= %717’3 = % X 7 x 33 = 36mem
¢) Curved surface area of the hemisphere = 18msqg.cm

d) 47r? = 367, 7r? = 97
Total surface area of the hemisphere 3772 = 27msq.cm

2) Volume and surface area of a sphere are equal in number.

a) What is its radius
b) Calculate the volume or total surface area

c) How many spheres of radius 1c¢m can be made by melting this solid sphere ?

Answers

a) 4nr? = %7’['7”3 = 32=r3r=3

b) Volume= %ﬂ?)?’ = 36, Total surface area = 367sqg.cm
¢) Volume of melted sphere = %7‘( x 33
Volume of the small sphere = %7‘(’ x 13

Number of spheres = %77 x 3%+ %77 x 13 =27

3) Find the volume of the sphere accoring the changes of radius as given below

a) What will be the change in volume if radius is doubled?
b) What will be the change in volume if radius is halved?

c) The volume of a sphere is 10 cubic cm. What will be the volume of the sphere of diametre two
times the first one.

Answers

a) Initial radius r, Initial volumeV
V= %m“?’.
When radius is doubled volume = 37(2r)% = 23 x 2773 = 8V

Volume becomes 8 times

b) When radius becomes 3, volume = % xmx (5)? =

becomes % part

x V.

ool

¢) When diametre doubles , radius becomes two times . Volume = 80cubic cm




4) A sphere of maximum side is carved from a wooden cube of side 6¢cm 2

a) What is the radius of the sphere?

b) Calculate the surface area of the sphere.

¢) calculate the volume of the sphere .

a) Side of the cube and diameter of the sphere are equal . 7 = 3
b) Total surface area 4mr? = 4 x 7 x 3% = 36mwsq.cm

¢) Volume = 367 cubic cm

5) A sphere is fixed inside a conical vessel of diametre 10cm and height 12cm. It touches the curved surface
of the cone and its base.

a) What is the slant height of the cone ?
b) Find the radius of the sphere?
¢) Calculate the volume of the sphere ?

d) What fraction of the inner volume of the cone is occupied by the sphere?

Answers

a) | =vVh2+1r2 =122 452 =13cm

b) When the solid is divided by two equal parts along the diameter we can see a triangle and
its incircle.
Perimeter of the triangle 13 4+ 13 + 10 = 36cm

s = 18. Area of triangle = % x 10 x 12 = 60sg.cm

_ A _ 60 _ 10
r=+% =1~ 3 ¢

¢) Volume of sphere = 3 x 7 x (12)3 = 28007 cupic cm

d) Volume of cone %7? x 52 x 12 = 100m.

40007 . 40
51~ 1007 = g7 part.
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1) There is a sphere of radius 1cm.lt is melted an recast into small spheres of radius %cm .

a) What part of the volume of the melted sphere is the volume of the small sphere ?
b) What part of the surface area of the melted sphere is the surface area of the small sphere ?
¢) How many spheres of radius %can be made ?

d) What is the difference between the surface area of big sphere and sum of the surface area of
small spheres.

Answers

a) Volume of the sphere of radius 1 cm is %71‘ x 13 =27
Volume of the sphere of radius 3 is 3 X m x (3)3 =% x 37

% part of the volume of big sphere is the volume of a small sphere.

| core

b) Surface area of the sphere of radius 1 cm is 4.
Surface area of the sphere of radius 5 is 47 x (3)% = 1 x 47

Surface area of a small sphere is i of the surface area of big sphere.
c) 8 spheres

d) total surface area of 8 small spheres is 8 X % X 4m = 2 X 4m.
The difference of the surace area of big sphere and all small spheres is 2 x 47 —4m = 47

2) Total surface area of a solid sphere is 647 sg.cm

a) What is the radius of the sphere?
b) What is the volume of the sphere ?

¢) The sphere is split up into two hemispheres . What is the total surface area of a hemisphere?

Answers

a) 4mr? = 6471 2 = 16,r = 4cem
b) Volume of the sphere = %m“?’ = %W X 43 = @cubic cm

¢) Total surface area of the hemisphere = 3772 = 371 x 42 = 487sq.cm

3) Total surface area of a solid hemisphere is 277 sg.cm

a) What is the radius of the hemisphere ?
b) What is the curved surface area of this hemisphere?

¢) What is the total surface area of the sphere made by joining two such hemispheres?

Answers

a) 3nr2 =271 —» r2 = 9,7 = 3cm
b) Curved surface area of the hemisphere = 2mr? = 187msq.cm

¢) When two hemispheres are joined in their circular faces it make a sphere of surface area
367 sg.cm




4) A cone of maximum size is carved from a hemisphere of radius 10cm

a) What is the height of the cone?

b) What is the slant height of the cone?

¢) Find the total surface area of the cone?
d) Find the volume of the cone?

e) What part of the volume of the hemisphere is the volume of the cone?

Answers
a) h = 10cm
b) Il =+v2xr=10v2cm
c) Total surface area = 712 + 7l = 7 x 102 4 m x 10 x 10/2 = 1007 (1 + v/2)sq.cm

d) Volume of the cone = %w x 10% x 10 = %wcubic cm

e) Volume of the hemisphere is %wr3. Volume of the cone is %mj.Since h=r

The volume of the cone is % the volume of the sphere.

5) A hemisphere is carved from a solid cone of radius 15cm and height 20 cm.

a) What is the slant height of the cone?
b) What is the radius of the hemisphere ?
¢) Calculate the surface area of the hemisphere

d) Calculate the volume of the hemisphere




Answers

a) AB = V202 + 152 = /625 = 25cm

b) Let rbe the radius of the semicircle.

ABPD and ABD Aare similar.
BD _ AD

BD __
& PP
2 = g5>7 = 12cm

¢) Surface area of the hemisphere = 3712 = 31 x 122 = 4327wsq.cm

d) Volume = %ﬂ' x 123 = 11527 cubic cm
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1) Total surface area of a solid sphere is 100 sq.cm . It splits up into two hemispheres .

a) What is the curved surface area of the hemisphere ?

b) What is the total surface area of the hemisphere?

a) 4mr? =100 — 7r? = 25
Curved surface area = 2772 = 2 x 25 = 50sg.cm

b) Total surface area of the hemisphere = 3772 = 3 x 25 = 75sq.cm

2) A cylindrical vessel of radius 4cm contains water to the height 10cm. A small solid sphere of radius 2
cm is immersed in it.

a) Find the volume of the sphere.

b) Calculate the level to which water rises.

¢) A child said: If a sphere of double the radius is immersed the level also rises twice. Is this statement
true? Justify

Answers

a) Volume of the sphere = %71'7“3 = %77 x 28 = 32Tﬂcubic cm

b) Volume of sphere is equal to the volume of water rised .Let h be the level of water rises .

7r><42><h:3§7r

h= % = % = 0.66sg.cm

¢) Irradius is rthen volume V = £ x 7 x 73, If radius is 2rthen volume 3 X7 x (2r)3 = 8xV/

When radius doubles valume become 8 times . Water level rises 8 x 0.66 = 5.28cm

3) A cone of height 16cm and maximum base area is carved from a solid sphere of radius 10cm.

a) calculate the radius of the cone?
b) Find the slant height of the cone?

¢) Calculate the volume of the cone?



Answers

a) If radius of the cone is rcm
10> =72 +6% = r? = 64,7 = 8 cm

b) Slant height [, 1> = 82 4+ 162 = 64 + 256 = 320, = /320 = 8v/5cm

¢) Volume of cone = %W X 12h = % X7 X8 x16= %wcubic cm

4) Ratio of the volume of two spheres is 64 : 27. The sum of the radii is 21cm

a) What is the ratio of their radii?
b) Calculate the radius of each cone?

¢) What is the ratio of the surface area of the cones?

Answers

a) %777“3 drrd =64:27

3 13
™ _ 64 . A .
€—27,7‘1.T‘2—4.3

by r1 +1r0o =21 =>4r+3r=21,7r=21,r=3
Radius :r1 = 12 cm, r9 = 9cm

¢) Ratio of the surface area is equal to ratio of the radii
Ratio of total surface area = 122 :92 =144 :81 =16:9

5) Radius of a cone and s hemisphre are equal. Volume of cone and hemisphere are equal.

a) What is the ratio of the heights?
b) If the radius of the sphere is 10cm then what is its height?
c) If the radius of the sphere is 2cm then what is its curved surface area ?

d) Find the ratio of the surface area of the cone and hemisphere.



Answers

a) Radius of the semicircle and height are equal.
Let  be the radius r, Height of cone h
%m‘zh 2 %m"3 =1:1
her=2:1

Height = 20cm

If radius is 2 , the curved surface area of the hemisphere is 2712 = 87
Radius of the cone 2cm , height 4cm . slant height I = /42 + 22 = 2/5cm
Curved surface area 1l = 7 X 2 X 2¢/5 = 4\/g7rsq.cm

d) Ratio of the curved surface area of hemisphere and cone is = § : 4\/5 =2: \/5
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1) A solid is made by fixing a hemisphere in the base of a cone . The height of the cone is 12 cm. Cone
and hemisphere have smae base area.Total height of the solid is 17cm.

a) What is the radius of the hemisphe?
b) What is the slant height of the cone?
¢) Calculate the surface area of the solid.

d) Calculate the volume of the solid.

Answers
a) r =17—12 = 5cm
b) [ = V122 452 = /169 = 13cm

¢) Curved surface area of the solid = 2712 + 71l = 27 x 52 +7 x5 x 13 = 50m + 657 =
1157sqg.cm

d) Volume = %WTzh + %7?7“3
T x 52 x 124 27 x 5% = 1007 + 2207 = 50T cypic em

2) Hemispheres are fixed at the ends of a cylinder.Radius of the hemispheres and cylinder are equal.Total
height of the solid is 19 cm.If the common radius is 7 ¢cm then
a) What is the height of the cylinder?
b) Calculate the total surface area of the solid.

¢) Calculate the volume of the solid.



Answers

T

19

L/

a) h=19 —14 = 5cm

b) Total surface area = 2 x 2712 4+ 2mrh = 47 X 7% + 271 x 7 x 5 = 1967 + 701 =
2667sqg.cm

¢) Two hemispheres make a sphere .

Volume = 2773 + 7 x r2h = %71’ XTP+ax7?x5= %+2457T
13727+ 7357 _ 21077

3 - 3

3) A cone is fixed at one end and a hemisphere at other end of a cylinder. Common radius is 4.2 cm and
total height is 23.2 cm.Height of the cylinder is 14 cm
a) What is the height of the cone?
b) Calculate the volume of the cone
¢) Caculate the volume of the cone.
d) Calculate the volume of the cylinder.

e) Find the total volume of the combination.

Answers

a) Height of the cone = 23.2 — (4.2 4 14) = 5cm

b) Volume of the cone = %7‘(‘ X r2h = %77 x 4.22 x 5 = 29.47cubic cm

c) Volume of the hemisphere = % X 7 x 4.23 = 49.397 cubic cm

d) Volume of cylinder= r2h = 7 x 4.2%2 x 14 = 246.967 cubic cm

e) Volume of solid= 29.47w + 49.397 + 246.967 = 1022.85cubic cm

4) A cone of radius 10cm and height 8 cm is divided equally by a plane parallel to the base half of its height.

a) What is the radius of the small cone taken from the big cone?
b) Calculate the volume of the small cone .
¢) What is the volume of the remaining part 2en1086101@BM BIVOMIHAZ QlYdalo HEMINHIIBD

d) What is the ratio of the volume of two parts .



5)

1

Answers

a) ANABC, AAD FEare similar .
% =1~ r=>5cm

b) Volume of small cone = %71'7‘2}1 = % XTX52x4= %cubic cm

c) Volume of big cone %71’7“2}1 = % xmx 102 x 8 = %
Volume of remaining partgoé)7r — 10:;)” = 70:;)” cubic cm

d) @eovenIMuo T : LT — 1 . 7

A sphere is fixed inside a cone in such a way that the sphere touches the lateral face and base of the
cone.The base radius of the cone is 6 cm and height 8 cm

a) What is the slant height of the cone?
b) What is the radius of the sphere ?
¢) What is the volume of the sphere?

d) Calculate the volume of the cone.

Answers

Divide the solid along its diametre of the base. Now we can see a triangle and incircle. Using the

relation A = rs we can find r

a) | = V62 + 82 =+/100 = 10cm

b) s = 10HDHL2 — 16, A = 7 x 12 x 8 =48

_ A _ 48 _
7‘—5—16—3cm

¢) Volume of sphere = %m“3 = 367 cubic cm

d) Volume of cone = %m”Qh = % X m X 62 x 8 = 967 cubic cm
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