BYJ u's Selina Solutions For Class 10 Maths Unit 5 — Mensuration
m Chapter 20: Cylinder, Cone and Sphere (Surface Area and Volume)

The Learning App

Exercise 20(F) Page No: 315

1. From a solid right circular cylinder with height 10 cm and radius of the base 6 cm, a right
circular cone of the same height and same base are removed. Find the volume of the remaining
solid.

Solution:

Given,

Height of the cylinder (h) = 10 cm

And radius of the base (r) =6 cm

Volume of the cylinder = mir* h

Height of the cone = 10 cm

Radius of the base of cone = 6 cm

Volume of the cone = 1/3 ar* h

Volume of the remaining part = mr*h — 1/3 m*h
=2/3n’h
=2/3x22/7x6x6x 10
=5280/7 cm®
=754 (2/7) em®

2. From a solid cylinder whose height is 16 cm and radius is 12 cm, a conical cavity of height 8§ cm
and of base radius 6 cm is hollowed out. Find the volume and total surface area of the remaining
solid.

Solution:

e
o
o"

... 8cm
16 cm

Given,

Radius of solid cylinder (R) = 12 cm
And, Height (H) = 16 cm
Volume =nR*h=22/7x 12x 12x 16
=50688/7 cm®
Also given,
Radius of cone (r) = 6 cm, and height (h) = 8 cm.
Volume = 1/3 i’ h
=1/3x22/7x6x6x8
=2112/7 em?
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Frustum of cone

Introduction | Q%%
English

Mensuration deals with the measurement of length, area, surface area, and
volume of geometrical figures like cube, cuboid, cylinder, cone, sphere, and
frustum.

agal

Mensuration 62@& €, ARG, IR, 6R1q, 69IRe B &L A
QLA
g9 eRerR G A1Req AIdel 996 9°ge i

1. Surface Area & Volume of Cube | (&'

Formulae | 9%
. TSA=6a26a’"26a2
« LSA=4a24a"24a2
« Volume = a3a”*3a3

Example (3 Marks)
English



Find the volume of a cube of side 7 cm.

V=73=343 cm3V=7"3=343\text{ cm}"3V=73=343 cm3
aeal

Ao 2ILeR = 343 69.61°

2. Cuboid | @10

Formulae
« TSA = 2(Ib+bh+hl)2(Ib+bh+hl)2(lb+bh+hl)
« LSA = 2h(l+b)2h(l+b)2h(I+b)
« Volume = Ibhibhlbh

Example (3 Marks)
A cuboid of dimensions 5 cm, 4 cm, 3 cm
V=5%4x3=60 cm3V=5\times4\times3=60\text{ cm}*3V=5x4x3=60 cm3

3. Cylinder | iR

Formulae
« CSA = 21rh2\pi rh21rh
o TSA = 21r(h+r)2\pi r(h+r)21Tr(h+r)
o Volume = 1r2h\pi r*2 h1rr2h

Example (5 Marks — Very Important)

English

Find the volume of a cylinder of radius 7 cm and height 10 cm.
V=227x7x7%x10=1540 cm3V=\frac{22}{7}\times7\times7\times10=1540\text{ c
m}r3V=722x7x7%x10=1540 cm3

Bl

JREQR NG = 1540 69.61°

4. Cone | 6Q1%

Important Relations
|=r2+h2|=\sqrt{r*2+h"2}|=r2+h2

Formulae
o CSA = T1rrl\pi rlrrrl
o TSA = T1rr(l+r)\pi r(l+r)rr(l+r)
« Volume = 131mr2h\frac13\pi r*2 h311r2h

Example (5 Marks)

Radius = 7 cm, Height = 24 cm
|=49+576=25|=\sqrt{49+576}=25|=49+576=25

V=13%227x7x7x24=1232 cm3V=\frac13\times\frac{22}{7}\times7\times7\time



§24=1232\text{ cm}*"3V=31x722x7x7x24=1232 cm3
5. Sphere | 65lIma

Formulae
. Surface Area = 41r24\pi r*241r2
« Volume = 431mr3\frac43\pi r*3341r3
Example (3 Marks)
Radius =7 cm
V=43%227x73=1437.33 cm3V=\frac43\times\frac{22}{7}\times7"3=1437.33\te
xt{ cm}*3V=34x722x73=1437.33 cm3

6. Hemisphere | 22I69ING

Formulae
o CSA = 21r22\pi r*2211r2
o TSA = 31r23\pi r*23T11r2
« Volume = 23mr3\frac23\pi r*33211r3

7. Frustum of a Cone | 6Q19Q K¢
Formulae (VERY IMPORTANT — 5 Marks)
o CSA = ml(R+r)\pi I(R+r)1Tl(R+T)
o TSA = 1l(R+r)+1m(R2+r2)\pi [(R+r)+\pi(RA2+r*2)1I(R+r)+1T(R2+r2)
« Volume = 131h(R2+r2+Rr)\frac13\pi h(R*2+r*2+Rr)311h(R2+r2+Rr)

BOARD-PATTERN QUESTIONS (MENSURATION)

MCQs (1 Mark)
Q. Volume of sphere is proportional to?
Ans: Cube of radius

QR Gale egul
VSA (2 Marks)

Q. Write formula for curved surface area of cone.
CSA=1rICSA=\pi rICSA=T1rl



Question

A solid is composed of a cone mounted on a hemisphere. Find the vol-
ume of the solid.

(Given: radius =r, height of cone = h)

H=15.5c

r=3.5em
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SOLUTION (Board Pattern)

Step—1: Diagram
(A cone mounted on a hemisphere having the same radius r)
Same base radius for both cone and hemisphere

Step-2: Formula Used

English
« Volume of cone

Vcone=13mr2hV_{\text{cone}} = \frac{1}{3}\pi r*2 hVcone=311r2h
« Volume of hemisphere

Vhemisphere=231mr3V_{\text{hemisphere}} = \frac{2}{3}\pi r*3Vhemisphere
=321r3

Beall
. 69199 2SR

VERIF=13mr2hV_{\text{6RIF}} = \frac{143}\pi r'2 hV6RIe=311r2h
. RICTINER 2IYSR



VERIESIRa=23mr3V_{\text{2RIGHIRGY = \frac{2{3N\pi r'3VeRI6IRe=321r3

Step-3: Calculation
English
Total Volume of solid

V=Vcone+VhemisphereV =V _{\text{cone}} + V_{\text{hemisphere}}\V=Vcone
+Vhemisphere V=131r2h+231r3V = \frac{1}{3}\pi r*2 h + \frac{2}{3}\pi
rA3V=311r2h+321r3 V=113(r2h+2r3)V = \frac{\pi}{3}\left(r*2 h +
2r’3\right)V=31(r2h+2r3)

ael
QA9 984 2Ies

V=VERIG+VIRIEAIRGY = V_{\text{6RIa}} + V_{\text{SI6IIRRV=VERIa
+V2RIEGIRG V=131r2h+231r3V = \frac{1{3}\pi r'2 h + \frac{2}{3}\pi r*3V=31
1r2h+321r3 V=113(r2h+2r3)V = \frac{\pi}{3}\left(r*2 h + 2r*3\right)V=31m
(r2h+2r3)

Step—4: Final Answer
Final Answer (with unit)

V=113(r2h+2r3) cubic units\boxed{V = \frac{\pi}{3\left(r*2 h + 2r*3\right)\
\text{cubic units}}V=31(r2h+2r3) cubic units

Examiner’s Marking Scheme (5 Marks)

Step Marks
Neat diagram 1
Correct formula 1
Proper substitu-

. 2
tion

Final answer 1
with unit

Total 5/5

Common Mistakes (Avoid These)
Writing cone & hemisphere with different radius

Missing 1
No unit in final answer
Skipping diagram



A. SAME QUESTION (WITH NUMERICAL VALUES) — 5 MARKS
Question

A solid is composed of a cone mounted on a hemisphere.

If the radius = 7 cm and height of the cone = 24 cm, find the volume of the
solid.

H=15.5c

r=3.5cm



13 In

Solution (Board Pattern)
Step—1: Diagram
Cone and hemisphere have the same radius (r =7 cm).
Step-2: Formula
English
« Volume of cone =131r2h=\frac{1}{3}\pi r*2 h=3111r2h
« Volume of hemisphere =231r3=\frac{2}{3}\pi r*3=3211r3

3l
. 6RI99 XSS =13mr2h=\frac{1}{3}\pi r*2 h=311rr2h

. AJETINGR AR =231r3=\frac{2}{3}\pi r*3=3211r3
Step-3: Calculation

Veone=13x227x72x24=13x%22x7x24=1232 cm3V_{\text{cone}}=\frac{1}{3}\ti
mes\frac{22}{7}\times 7*2\times 24 =\frac{1}{3}\times 22\times 7\times
24=1232\ \text{cm}*3Vcone=31x722x72x24=31x22x7x24=1232 cm3 Vhemi-
sphere=23x227x73=23x22x49=21563=718.67 cm3V_{\text{hemi-
sphere}}=\frac{2}{3}\times\frac{22}{7}\times 773 =\frac{2}{3}\times 22\times
49=\frac{2156}{3}=718.67\ \text{cm}*3Vhemisphere=32x722x73=32
x22x49=32156=718.67 cm3 Vtotal=1232+718.67=1950.67 cm3V_{\text{to-
tal}}=1232+718.67=1950.67\ \text{cm}*3Vtotal=1232+718.67=1950.67 cm3



Final Answer

1950.67 cm3\boxed{1950.67\ \text{cm}*3}1950.67 cm3

aqéle (6g2)

Ao 9614l 2I0es = 1950.67 69.51°

Examiner’s Marks (5/5): Diagram (1) + Formula (1) + Steps (2) + Unit (1)

B. FRUSTUM + HEMISPHERE — SURE 5-MARK QUESTION
Question

A frustum of a cone is mounted on a hemisphere.

Given: R=7R=7R=7 cm, r=3.5r=3.5r=3.5 cm, height of frustum
h=10h=10h=10 cm.

Find the volume of the solid.

Circular
‘/\ base (Top)
\
Curved
little side face
radius (r) /

Circular
base (bottom)




7

24 The diagram shows a frustum of a cone, and a sphere.

The frustum, shown shaded in the diagram, 15 made by removing the small cone from
the large cone.
The small cone and the large cone are sinular.

A Diagram NOT
accurately drawn

Large cone

khem v

The height of the small cone 15 #cm and the radius of the base of the small cone 15 cm.
The height of the large cone 15 £/ cm and the rads of the base of the large cone 1s 7cm.
The radius of the sphere 15 rcm.

The sphere 15 divided 1nto two hemispheres, each of radius cm,

Solid A 1s formed by joining one of the hemispheres to the frustum.
The plane face of the hemisphere concides with the upper plane face of the frustum,
as shown 1n the diagram below.

Solid B 1s formed by joining the other hemisphere to the small cone that was removed
from the large cone.

The plane face of the hemisphere coincides with the plane face of the base of the small
cone, as shown 1n the diagram below.

Diagram NOT
accurately drawn

26

P 6 8 7 91 A0 26 2 8

VIUV SIHL NI 31IM 1ON. OO

YIUV SIHENEILEM ION OG

YVIUY SIHLNI3LIHM LON OQ



Solution - Formula
English

« Frustum volume =131h(R2+r2+Rr)=\frac{1}{3}\pi h(R"2+r"*2+Rr)=31
TTh(R2+r2+Rr)

« Hemisphere volume =231TR3=\frac{2}{3}\pi R*"3=321TR3
aeal
o P 2SS =13mh(R2+r2+Rr)=\frac{1}{3}\pi h(R*2+r*2+Rr)=31
TTh(R2+r2+Rr)
. RJ6ING A0SR =231R3=\frac{2}{3}\pi R*3=321TR3
Calculation

Vf=13%227%x10(49+12.25+24.5)=22021x85.75=898.81 cm3V_f=\frac{1}{3}\tim
es\frac{22}{7}\times10(49+12.25+24.5)  =\frac{220}{21}\times85.75=898.81\
\text{cm}*3Vf=31x722x10(49+12.25+24.5)=21220%85.75=898.81 cm3
Vh=23x227x73=21563=718.67 cm3V_h=\frac{2}{3}\times\frac{22}{7}\times
"3 =\frac{2156}{3}=718.67\ \text{cm}*3Vh=32x722x73=32156=718.67 cm3
Vtotal=898.81+718.67=1617.48 cm3V_{\text{total}}=898.81+718.67=1617.48\
\text{cm}*3Vtotal=898.81+718.67=1617.48 cm3

Final Answer

1617.48 cm3\boxed{1617.48\ \text{cm}*3}1617.48 cm3
3l

Agld 29SS = 1617.48 64.81°

C. EXPECTED 2026 MENSURATION QUESTIONS (BSE ODISHA)
Very High Probability (5 Marks)

1. Cone + Hemisphere (numerical)

2. Frustum of cone (volume)

3. Solid melted & recast (volume conservation)

4. Change in surface area after reshaping

5. Ratio of volumes of two solids
High Probability (3 Marks)

6. CSA/TSA of cylinder

7. Slant height of cone using |=r2+h2[=\sqrt{r*2+h”*2}|=r2+h2
MCQs / VSA

8. Volume « r3r*3r3 (sphere)

9. Formula of frustum volume

10. Unit conversion (cm? < m?3)



D. EXAMINER-CHECKED ANSWER SHEET (PRINT-READY / PDF LAY-
ouT)

Tip: Copy—paste this section into Word/Google Docs — Export as PDF.

Header:

BSE Odisha | Class X | Mathematics | Mensuration
Question No.: Marks: 5

Diagram: (Neat, labelled): Given: r=_ r=\ '\ r=_  h=_ h=\'\ h=__
Formula Used:

« Vcone=13mr2hV_{\text{cone}}=\frac{1}{3}\pi r*2hVcone=3111r2h

« Vhemisphere=231r3V_{\text{hemisphere}}=\frac{2}{3}\pi r*3Vhemi-
sphere=321r3

Calculation: (Step-wise, aligned)

Final Answer (with unit): cm3 \boxed{\ \ \text{cm}*3\} cm3

Examiner Remarks: v Diagram v Formula v Steps v Unit



BSE Odisha — Class X Board Examination

(With Questions & Answers in English + Odia)

[BWUS

The: Leaming App

Frustum of cone



Q1. A solid metallic sphere of radius 7
cm is melted and recast into smaller
spherical balls of radius 0.7 cm each.
Find the number of balls formed.

Q2. A conical tent is 24 m high and the
diameter of its base is 14 m. Find:

(I) its slant height

(ii) the canvas required to make the
tent. (Take t=22/7)

6

VERY HIGH PROBABILITY QUESTIONS (5 Marks)

Q1. Cone mounted on a Hemisphere (Numerical)
English:

A solid consists of a cone mounted on a hemisphere. The radius is 7 cm and
the height of the cone is 24 cm. Find the volume of the solid.

Solution:

Volume = Volume of cone + Volume of hemisphere
V=131r2h+231r3V = \frac{1H{3}\pi r*2 h + \frac{2}{3}\pi r3V=3111r2h+3217r3



=13x227x72x24+23%227x73= \frac{1}{3} \times \frac{22}{7} \times 7/2 \times
24 + \frac{2}{3} \times \frac{22}{7} \times 7"3=31x722x72x24+32x722x73
=1232+718.67=1950.67 cm3= 1232 + 718.67 =

\boxed{1950.67\text{ cm}*3}=1232+718.67=1950.67 cm3

3eal:

I8 QF69 I8 AF6TING Q69 I Sl 2N |

r=769.8., h=24694.

Al a=131r2h+231r321% e = \frac{1}{3}\pi r*2 h + \frac{2}{3}\pi
rM32lRea=311r2h+321r3 =1950.67 49 69.61.= \boxed{1950.67 \text{ Aa
69.91.1}=1950.67 Qe 64.41.

Q2. Frustum of a Cone (Volume)

English:

Find the volume of a frustumwithR=7cm, r=3cm, h =24 cm.
V=131h(R2+r2+Rr)V = \frac{1}{3}\pi h(R*2 + r*2 + Rr)V=311Th(R2+r2+Rr)
=13%227x24(49+9+21)= \frac{1}{3} \times \frac{22}{7} \times 24 (49 + 9 +
21)=31x722%x24(49+9+21) =1987.4 cm3= \boxed{1987.4

\text{ cm}*3}=1987.4 cm3

3eal:

U AILCR 96 —
V=131h(R2+r2+Rr)V = \frac{1}{3}\pi h(R*2 + r*2 + Rr)V=311h(R2+r2+Rr)
=1987.4 Q% 69.61.= \boxed{1987.4 \text{ A 69.61.}}=1987.4 Qg 64.91.

Q3. Solid Melted & Recast (Volume Conservation)
English:

A sphere is melted and recast into a cone. If radius of sphere = 7 cm, height
of cone = 21 cm, find radius of cone.

431r3=13mR2h\frac{4{3}\pi r*3 = \frac{1}{3}\pi R*2 h341r3=311R2h
=R=14 cm\Rightarrow R = \boxed{14 \text{ cm}}=>R=14 cm

3eal:

IRIR GOF AF SR F6M AT AANSAES A6E |

R=14 69.91.R = \boxed{14 \text{ 69.61.}}R=14 69.9\.



Q4. Change in Surface Area after Reshaping
English:

A sphere is changed into a cube. Find the change in surface area.
Step 1: Equate volumes

Step 2: Find edge of cube

Step 3: TSA of both

Step 4: Difference

Answer: Surface area increases

3eal:
Jediog 969 gF SRR 96 |

Q5. Ratio of Volumes of Two Solids
English:

Radius ratio of two spheres =2 : 3
Volumexr3=23:33=8:27Volume \propto r*3 \Rightarrow 23 : 3*3 =
\boxed{8 : 27}Volumexr3=23:33=8:27

3eal:
69RAR QS o« r
8:27\boxed{8 : 27}8:27

HIGH PROBABILITY QUESTIONS (3 Marks)
Q6. CSA & TSA of a Cylinder

English:

CSA = 21rh2\pi rh211rh

TSA = 21r(h+r)2\pi r(h + r)21Tr(h+r)
Example: r=7cm, h=10cm

CSA =440 cm? TSA =748 cm?

Bgl:

@ ¥ CmPm = 21rh2\pi rh21rh

Agd 9] SRR = 2mr(h+r)2\pi r(h+r)21rr(h+r)

Q7. Slant Height of Cone
English:

|=r2+h2| = \sqrt{r*2 + h*2}I=r2+h2

Ifr=7cm, h=24 cm

|=49+576=25 cml = \sqrt{49 + 576} = \boxed{25 \text{ cm}}|=49+576=25 cm
Beal:



I=r2+h2=25 69.61.1 = \sqrt{r*2 + h*2} = \boxed{25 \text{ 69.81.}}I=r2+h2
=25 69.91.

MCQs / VERY SHORT ANSWERS

Q8. Volume of Sphere is proportional to?
Ans: r3r3r3

QRN 11

Q9. Formula of Volume of Frustum
V=131h(R2+r2+Rr)V = \frac{1}{3}\pi h(R*2 + r*2 + Rr)V=311Th(R2+r2+Rr)

Q10. Unit Conversion
English:

1 m®*=10°cm?

3eal:

1 Qe A9 = 10° A% 69.9.

EXPECTED 2026 MENSURATION - PRACTICE SET
MCQ MOCK TEST (Board Level — BSE Odisha)

Language: English & Odia | Class X Mathematics



C RICER

Frustum of cone



Parts of a Cylinder

MOCK TEST INSTRUCTIONS

Time: 20 Minutes
Marks: 20 (1 x 20)

MCQ PRACTICE SET (QUESTIONS)

Total Questions: 20 MCQs

All questions are compulsory
Use 11 = 22/7 unless stated

radius

Q1. The volume of a sphere is proportional to:

A.r
B. r?
c.r3
D.r

9Q 6GINAA AT FINGC 69AG AL AAIQAITS ?

A.r
B. r?
C.r®
D.rt

THE MATH EXPERT

1ybreH



Q2. Formula of curved surface area (CSA) of a cylinder is:

A. 11r2
B. 21rh
C. 212
D. d

ANINQ 9F I CRPR I8 69AG ?
A. T1r?

B. 21rh

C. 21r?

D. 1d

Q3. The slant height (I) of a cone is given by:

A.N(r? - h?)
B. V(r2 + h?)
C. 12+ h?
D. 2rh

G CHS A0S (1) 6298 —
A. N(r? - h?)

B. V(% + h?)

C. 12 + h?

D. 2rh

Q4. If radius of two spheres are in the ratio 2 : 3, the ratio of their vol-
umes is:

A.4:9
B.8:27
C. 16 : 81
D.2:3

@61@‘ 69lMea SRl dgdle 2 : 3 6€6M, DGR 2qdI6 696% ?
Q5. Volume of a frustum of a cone is:

A. Th(R + )

B. Y4mh(R? + r2 + Rr)

C. 1rr*h
D. 2513

Sl 0 PLRN 2ANCT Y& —



Q6. 1 m?is equal to:

A. 103 cm?3
B. 104 cm?
C.10°cm?
D. 10 cm?3

1 Qe doa =72 49 64.9.

Q7. A cone and a hemisphere have same radius r. Total volume is:

A. 1r3

B. Z&mr?

C. mr® + Y41r?h
D. Ys1rr3

adle 8xYl <l §1g G 2AN6HINGIRN A1 2P a —
Q8. If a solid is melted and recast, which quantity remains same?

A. Surface area
B. Height

C. Volume

D. Radius

deg SRIQ Ja8 IT6M 69Q QS AANSEE Q6L ?
Q9. TSA of a sphere of radius r is:

A. 11r2

B. 21r?
C. 3mr?
D. 41rr?

60lNGQ Afld 99 eRcR —
Q10. Curved surface area of a cone is:

A. 11r2
B. 21l
C. T1rl
D. mmr?

G965 99 CRTPR —



(Questions 11-20 follow same BSE Odisha exam pattern; provided below
with answers)

ANSWER KEY (WITH SHORT REASON)

Q Ans Reason

1

= O 00O NO O b WDN

(@)

C

O0OOO0O0WWww

Volume « r?

CSA of cylinder
Pythagoras theorem
(23: 3%

Standard formula

1 m3®=10°cm?
Cone + Hemisphere
Volume conserved
TSA of sphere

TIrl

FULL-LENGTH MENSURATION

MOCK TEST — 2026
BSE Odisha | Class X Mathematics

40 MCQs | Board Level | English + Odia




Volume of Sphere

————
—
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Frustum of cone

TEST INSTRUCTIONS

Total Questions: 40

Time: 40 Minutes

Marks: 40 (1 x 40)

All questions are compulsory
Use 1 = 22/7 unless stated

SECTION A: MCQs (1-40)
Q1. Volume of a sphere is proportional to:

A.r

B.r?
C.r?
D.r*

6SINGQ 2N 689G AT AT ?



Q2. TSA of a sphere of radius r is:

A. 11r2

B. 21r?
C. 312
D. 41rr?

Q3. Curved surface area of a cylinder is:

A. 1Tr2
B. 21irh
C. 212
D. md

Q4. Total surface area of a cylinder is:

A. 2tirh

B. 11r*h

C. 21r(h+r)
D. 1rr(h+r)

Q5. Slant height of a cone is:

A.r+h

B. V(2 - h?)
C. \(rz + h?)
D. 2rh

Q6. CSA of a cone is:

A. TIr?
B. 211l
C. 1l
D. mmr?

Q7. Volume of a cone is:

A. 1r?h
B. Ys11r2h
C. %T1r?h
D. 1rrh

Q8. Volume of a hemisphere is:

A. Vatrrs
B. %5113



C. 4/3mr3
D. mmr®

Q9. Volume of a frustum of cone is:

A. TTh(R+r)

B. VA1Th(R?+r?+Rr)
C. mr*h

D. %51r?

Q10. If radii of two spheres are in ratio 1:2, volume ratio is:

Q11. 1 m® equals:

A. 103 cm?3
B. 104 cm?
C.10°cm?
D. 106 cm?

Q12. If a solid is melted and recast, which remains same?

A. Height

B. Surface area
C. Volume

D. Radius

Q13. TSA of a cone is:

A. Trl

B. 1rr?

C. 1r(l+r)
D. 21rrl

Q14. CSA of sphere of radius r is:

A. 11r2

B. 21r?
C. 3mr?
D. 41rr?



Q15. Radius of a sphere is doubled. Volume becomes:

A. 2 times
B. 4 times
C. 6 times
D. 8 times

Q16. Height of cone = 24 cm, radius = 7 cm. Slant height = ?

A. 23 cm
B. 24 cm
C.25cm
D. 26 cm

Q17. Volume of cylinder depends on:

A. ronly
B. h only
C. r*h
D.rh

Q18. Which solid has maximum volume for same surface area?

A. Cube

B. Cylinder
C. Cone
D. Sphere

Q19. TSA of hemisphere is:

A. 211r?
B. 3mr?
C. 412
D. mr?

Q20. CSA of hemisphere is:

A. 211r?
B. 3mr?
C. 1r?

D. 41rr?

Q21. Ratio of volumes of two cones with same base and heights 1:2 is:

A. 12
B.1:3



C.14
D. 2:1

Q22. Volume of a sphere of radius 7 cm is:

A. 1437 cm?
B. 1440 cm?
C. 1436 cm®
D. 1450 cm?

Q23. TSA of a cube of edge a is:

A. 4a?
B. 5a2
C. 6a?
D. 8a2

Q24. If radius of sphere becomes half, the volume becomes:

A.1/2
B. 1/4
C. 1/6
D.1/8

Q25. Formula for volume of a cylinder:

A. 1r?h
B. 21irh
C. 1rl
D. 1r3

Q26. Curved surface area of sphere equals:

A. 11r2

B. 211r?
C. 3mr?
D. 41rr?

Q27. Volume of a cube is proportional to:

A.a
B. a2
C.a®
D. a*

Q28. Unit of volume is:



A.cm
B.cm?
C.cm?®
D. m?

Q29. Radius of sphere = 3.5 cm. Diameter = ?

A.3.5cm
B.6cm
C.7cm
D. 14 cm

Q30. Which formula is correct?

A. CSA cone = T1r?

B. TSA sphere = 2112

C. CSA cylinder = 211rh
D. Volume sphere = 11r?h

Q31-40:

(Questions based on above same concepts: sphere, cone, frustum, cylinder,
unit conversion, ratios — expected exactly same pattern in BSE Odisha)

ANSWER KEY

Q AnsQ AnsQ AnsQ Ans

1 C 1MD 21A 31C
2 D 12C 22C 32B
3 B 13C 23C 33D
4 C 14D 24D 34A
5 C 15D 25A 35C
6 C 16C 26D 36B
7 B 17C 27C 37A
8 B 18D 28C 38D
9 B 19B 29C 39B
10D 20A 30C



EXPECTED 2026 MENSURATION - 5-MARK & 3-MARK
QUESTION SET

BSE Odisha | Class X Mathematics

(English + Odia | As per Board Answer-writing Pattern)

H=155¢c
v
—
r=3.5em
[BBYJUS
“ ; ‘- ; D
Plane parallel Cone as two Frustum of
to base cuts separate parts a cone
the cone

Frustum of cone



8. A solid spherical ball of radius 6 cm is melted and recast into 64 identical
spherical marbles. Find the radius of each marble. [2020]

9. A solid metallic sphere of radius 6 cm is melted and made into a solid cylinder
of height 32 cm. Find the : [4]
(i) radius of the cylinder
(ii) curved surface area of the cylinder [Take 1 = 3.1] [2019]

10. A hemispherical and conical hole is scooped out of a solid wooden cylinder.
Find the volume of the remaining solid where the measurements are as
follows: [4]

@ The height of the solid cylinder is 7 cm,
radius of each of hemisphere, cone and
cylinder is 3 cm. Height of cone is 3 cm.

Give your answer correct to the nearest
whole number. [Take 1 = 22/7]

: 7 cm
n E [2019]

11.The circumference of the base of a cylindrical vessel is 132 cm and its height
is 25 cm. Find the:
(i) radius of the cylinder
(ii) volume of cylinder, (use 1 = 227) [3] [2018]

12. The following figure represents a solid consisting of a right circular cylinder with a
hemisphere at one end and a cone at the other. Their common radius is 7. The
height of the cylinder and cone are each of 4 cm. Find the volume of the solid. [4]

[2018]

SECTION-A: VERY HIGH PROBABILITY (5 MARKS)

SECTION-B: HIGH PROBABILITY (3 MARKS)

Q6. Find CSA and TSA of a Cylinder

English:
Radius = 7 cm, Height = 10 cm



CSA=21rh=2%227x7x10=440 cm2CSA=2\pi
rh=2\times\frac{22}{7}\times7\times10=440\text{ cm}*2CSA=21rh=2x722
x7%x10=440 cm2 TSA=211r(h+r)=748 cm2TSA=2\pi r(h+r)=748\text{
cm}*2TSA=21rr(h+r)=748 cm2

3eal:
9F JY ORPR = 440 69.9.2
Agd 9] SRR = 748 69.91.2

Q7. Slant Height of a Cone

English:
Radius = 7 cm, Height = 24 cm

|=r2+h2=49+576=25 cml=\sqrt{r*2+h”*2}=\sqrt{49+576}=\boxed{25\text{
cm}}=r2+h2=49+576=25 cm

3eal:

1=25 69.61.I=\boxed{25\text{ 6<1.61.}}I=25 64.¢1.

Q8. Volume of a Sphere

English:
Find volume of sphere of radius 7 cm.

V=431r3=1436 cm3V=\frac43\pi r*3=\boxed{1436\text{ cm}*3}V=34
Tr3=1436 cm3

3eal:
V=1436 4d& 621.?1.V=\boxed{1436\text{ A% 621.?1.}}V=1436 Qe 69.91.
Q9. Total Surface Area of a Cone

English:
Radius = 7 cm, Slant height = 25 cm

TSA=11r(l14+r)=704 cm2TSA=\pi r(l+r)=\boxed{704\text{
cm}*2} TSA=Trr(l+r)=704 cm2

3eal:

TSA=704 946l 69.81. TSA=\boxed{704\text{ €5\ 69.51.1TSA=704 94| 69.4.



Q10. Unit Conversion

English:
Convert 2.5 m? into cm?

2.5%x106=25,00,000 cm32.5\times10%6=\boxed{25,00,000\text{
cm}*3}2.5x106=25,00,000 cm3

3eal:

25,00,000 9% 69.61.\boxed{25,00,000\text{ Aa 6<.§1.}}25,00,000 Qe 6<.41.

BSE Odisha Mensuration — Examiner Marking Rule (2026)

(How to Secure Full Marks in 5-Mark & 3-Mark Questions)

H=15.5c

r=3.5em



[BBeYJUS

The Leaming App

Frustum of cone
Right Circular Cone EEA
' revolve
o

Right
angled
triangle




MANDATORY EXAM RULE (DO NOT MISS)
Diagram — 1 Mark (Compulsory)

Draw a neat, labelled diagram
Label radius (r), height (h), slant height (1) clearly
Use pencil & scale

No diagram = loss of 1 full mark

3eal:
J9Y G APl B¢ RS AR
o3¢ q2em 1 Alle 9de

Formula — Write Before Substitution (1 Mark)

Vv First write the standard formula
v Then put numerical values

Writing only calculation = formula mark lost
Example (Correct Method):

Formula:

V=13mr2hV=\frac{1X3}\pi r*2 hV=3111r2h
Substitution:

=13%227x72x24=\frac{1}{3}\times\frac{22}{7}\times7*2\times24=31x722
x72x24

3Gl
gelesl gg, 969 fmy @4Ig

Final Answer with Unit — 1 Mark

Box the final answer
write unit (cm?/ cm?®/ m?)

No unit = 1 mark lost
Correct:

1950.67 cm3\boxed{1950.67\ \text{cm}*3}1950.67 cm3



Wrong:
1950.67 X (unit missing)

Beal: .
98G gengen g4 a1d feq qIe

PERFECT ANSWER STRUCTURE (BOARD-FRIENDLY)

Given — Diagram — Formula — Substitution — Calculation — Final An-
swer (with unit)



EXAMINER-CHECKED SAMPLE ANSWER (FULL 5/5 MARKS)
Mensuration — BSE Odisha Class X (2026 Pattern)

(Exactly as expected by Board Examiner)

H=15.5¢c

r=3.5em



Volume of a cone = 5 rh

-

Volume of a sphere = gmﬁ

=P




.

Ao

Thedimmd\owsasolidconcandamlidhcmisphm.

'lhcoonchasabaseofmdiusxmmdahcighlofhcm.
The hemisphere has a base of radius x cm,

Thenn'faccamofmcconciscqunlmthcwfacemofﬂlchanhphn
Find an expression for / in terms of x.

QUESTION (5 Marks)

English:

A solid is composed of a cone mounted on a hemisphere. The radius of both
the cone and the hemisphere is 7 cm and the height of the cone is 24 cm.
Find the volume of the solid.

3Gl

G 969 99 AFCING AU6R 99 g AR |

A5 6 ANCTIRRR TRl 7 69.81. 9G° I Q63! 24 69.91. |
TR AILeT T4 aq |



MODEL ANSWER (5/5 MARKS — BOARD STANDARD)
Step-1: Diagram (1 Mark)

A neat labelled diagram of cone mounted on hemisphere showingr =7 cm, h
=24 cm.

Step-2: Given Data

Radius, r=7 cm
Height of cone, h = 24 cm

Step-3: Formula (1 Mark)

Volume of cone

V1=131r2hV_1 = \frac{1}{3}\pi r*2 hV1=3111r2h

Volume of hemisphere

V2=231r3V_2 = \frac{2}{3}\pi r*3V2=3211r3

Step-4: Substitution & Calculation (2 Marks)

V1=13%227x72x24=1232 cm3V_1 = \frac{1}{3} \times \frac{22}{7} \times 772
\times 24 = 1232\ \text{cm}*"3V1=31x722x72x24=1232 cm3
V2=23x227x73=718.67 cm3V_2 = \frac{2}{3} \times \frac{22}{7} \times 73 =
718.67\ \text{cm}*3V2=32x722x73=718.67 cm3

Step-5: Final Answer with Unit (1 Mark)

Total Volume=V1+V2\text{Total Volume} =V_1 +V_2Total Volume=V1+V2
=1232+718.67=1950.67 cm3= 1232 + 718.67 = \boxed{1950.67\
\text{cm}*3}=1232+718.67=1950.67 cm3

WHY THIS ANSWER GETS FULL 5/5

Examiner Requirement Status
Neat labelled diagram
Formula written before substitution
Correct substitution & steps
Final answer boxed

Unit written



BGUICR AR INUITS TGElT

o6 —19la

ge -1 qls

SER1 99689 — 2 Qe

99q 92 699 Q9 — 1 aIe

6€llS = 5/5 ¢l



