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C’Aapz‘er Review

Surface area and volume: Surface area i the total area of the outer
curface of a colid (measvred in cquare unite); volume ¢ the cpace occupied
by it (measvred in cubic units). Tn thic chapter we ctudy cuboid, cube,
eylinder, cone, cphere and hemisphere, then combinatione of colide,
conversion of colide and the frustum of a cone.

Cuboid (I b, h): TSA = 2(Ib + bh + b); (SA (Four walle) = 2b(l + b);
Volume = (bh; Diagonal =~ (12+ b?+ h?). Cube (edge [): TSA = 6/% (SA =
Y% Volume = [> Diagonal = V3/ Example: cuboid 10 x & x 6 has TSA =
2(50 + 48 + 60) = 376 em?

Cylinder (radivs v, height h): CSA = ztrk; TSA = zite(v + b); Volume =
Ttr%h. Opening the curved curface gives a rectangle 21tk by h. Example: v =
Zem, h=10cm: CSA =2 x (ZZ/?) x Zx 10 = 440 em? and volume =
(22/7) x 49 x 10 = 1540 em>

Cone (radive v, height b, clant height [): [ = (+?+ h?); CSA = Ttrl: TSA =
tr(l + ¥); Volume = Vamr?h. Three cones of the came base and height fill
one cy//nder. Exam,b/e: r==2%h=29gqives [ = 25, CSA = 550 em?and
volume = 1232 em3

Sphere (radivs r): Surface area = 4rr? Volume = ‘//S,T[rg. Hemisphere: CSA
= 21tr% TSA = 3k ? (CSA + base area); Volume = %511r3 Example: cphere
of radive 21 em has curface area 5594 em? and volume 38808 em3
Combination of colide: When colide are joined (cone on a hemisphere,
cylinder with hemispherical ends, toy or capsule), the total volume ic the
cum of the volumes. The total curface area i¢c the cum of the curved
curfaces only; the joined faces are not counted. Example: cone (r=3 kL=
9) on & hemisphere (r = 3): I/ = Y-9-4 + 281027 = 121 + 181 = 307

em3
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Convercion of colide: When a colid ic melfed and recact into ansther chape,
the volume remaine the came. Example: a metallic cphere of radivse ¢ em ic
melted into a cylinder of radivs 6 em: Y1(7)% = 11(6)% gives h = 27 em.
Similarly, number of emall colide made = volume of big colid + volume of one
emafl colid.

Frustum of a cone: Yhen a cone ¢ cut by a plane parallel to its base, the
lower part ic called & frustum. With radii vy and r, and height h: clant
height [ = V/h? 4 [r,, - )] Volume = 7/37TA[I'72+ rt+ k7r2}; CSA =
(e, + 1) TSA = Tllry + 1,) + (e, % + 1, %). Example: bucket in the
chape of & frustum withry = 15, #, = 5, h = 29 has [ = 26 and volume =
2600M em>

Key Terme

Surfoce Area — Total area of the outer curface of a colid, in equare units.

Volume — Space occupied by a colid, in cubic units.

CSA / (SA - Curved or lateral curface area, excluding basec.

TSA - Total curface area including afl faces and bases.

Slant Height - Length [ = V (r? + h?) along the curface of a cone.
Cuboid - Solid with cix rectangular faces, bh.

Cylinder — Solid with two circular bases; volume TLr%h.

Cone - Solid with a circular base tapering to & point: Varirh.
Sphere — Perfectly round colid; volume Y4mir3

Hemisphere - Half of a cphere; volume 51143

Frustum — Part of a cone left after cutting off the top by a parallel plane.
Recasting — Melting a colid to make another; volume ctaye the came.
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Diagrame / Flowcharte
Surface Areas
Solid CSA TSA
Cuboid 2h(l+b) 2(lb+bh+lh)
Cube 4% 6/*
Cylinder 2k 2tr(r+h)
Cone el nie(l+r)
Sphere e’ e’
Hemfr,bhere 2me? 3t
Volumes
Solid Volume
Cuboid lbh
Cube &
Cylinder nrh
Cone vimroh
Sphere Y3
Hemisphere %me3
Frustum Vah(r, %0, 2ryr,)
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Recasting a Sofid
Find volvme of the original colid
J
Volume ctays the came
J
Equate to the new colid volume
!
Solve for the unknown
J

Urite ancwer with vnite

Solids
Solids
|
| | |
Flat faces Curved Combined
I | I
Cuboid Cylinder Toy
I | |
Cube Cone Capsule
| |
Sphere Frustum

Jextbook Exercise Questions
Q.1 Find the volume and CSA of a cone of radive 2 em and height 29 cm.

Ans. [ =V (49 + 526) = 25 em. CSA = (22/72) x 2 x 25 = 550 em? Volume =
V5 x (22/7) x 49 x 24 = 1232 ¢m3

Q.2 Find the volume and curface area of a cphere of radive 271 cm.
Ans. [olume = % x (22/2) x 213 = 35808 em> Surface area = 4 x (22/7) x
941 = 5594 cm?.
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Q.3 A metallic cphere of radivs 9 cm ic melfed and recast into a cylinder of
radive 6 em. Find ite height.
Ans. %H[?)3=T[[6}ZA, co 922 = 36h, h = 27 ¢eom.

Q-4 Two cubec each of volume 64 cm> are joined end to end. Find the curface
area of the resulting cuboid.
Ans. Edge = 4 cm. Cuboidic §x 4 x 4. TSA=2(32 + 16 + 32) = 160 em”.

Q.5 A colid ic a cone on a hemisphere, both of radive 3 cm, cone height 4 cm.
Find the volume. (1 = 22/7)
Ans. I/ = 4 (7)(4) + %n(27) = 1210 + 161 = 30 = 94.29 em?

Q-6 A bucket in the chape of a frustum has height 24 cm and radii 15 cm
and 5 cm. Find its capacity and the clant height.
Ans. [ =V (24% + 10?) = 26 em. olume = V% x (22/7) x 24 x (225 + 25 +
25) = £121.43 em 3 (approx).

Important Board-Pattern Questions (with Solutionc)

Q.1 [7 mark] Write the formula for the total curface area of a hemisphere of
radive r.

Ans. 31r2

Q.2 [1 mark] The radivs of a cphere ic doubled. By what factor doec its

volume increace?

Ans. Volume < #3 co it becomee 8 times.

Q.3 [2 marke] Find the TSA of a cube of edge 5 em.
Ans. 6 x 25 = 150 em?.
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Q-9 [2 marke] A cone of height 24 cm and radive 6 em ic recast into a
cphere. Find the radivs of the cphere.
Ans. 7/37T[36)[24’] = "/37{/'39»% r3= 216, v = 6 cm.

Q.5 [3 marke] A colid metallic cphere of radive 4.2 cm. ic melted and recast
into & cylinder of radive 6 cm. Find the height of the cylinder.
Ans. Y (4.2)3=1u(36)h. k= (4/3)(74.088)/36 = 2.794 em.

Q.6 [3 marke] A cylindrical vessel of height 14 em and radive 7 em ic open at

the top. Find the TSA (outer, with one base).
Ans. CSA + base = 21trb +tr? = 2(22/7)(2)(14) + (22/7)(49) = 616 + 154
= 220 em?
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AT FJAH YT

« gty gIEweT JIT AT YBhT gieT BIT o SR FE T gl SeT & (5
IPIS H); SATATT IFh ZRT ORI AT 277 & (T FH1S F) | § 377 & 5T,
=77, ST, SIgp, AT 37¥7 SErMeAT, fibT BIAT o FAVerer, BIAT BT FAIFT S i
#T o5 vad &

=137 (I, b, h): o1 GBI giFwmer = 2(b + bh + |h); urek gssbr gseer (=7
dar) = 2h(l + b); sATT = Ibh; a0l = W? + b* + h?) | =57 (@17 1): Fel
gt §ITT = 617 TS = 41 3T = I fadof = y3 1] G 10 x 8 x 6 &
ST BT o7 TSI GFwer = 2(80 + 48 + 60) = 376 cm?l

sereT (T r, $a18 h): o TR gther = 27rh; Fer gty giwer = 21r(r +
h); 3TAdsT = nrzthgUWWWZHVXh WW@WHT?/W r =
7 em, b =10 em: @ G5 = 2 x (22/7) x 7 x 10 = 440 cm? 3R STATT =
(22/7) x 49 x 10 = 1540 cm?|

sigp (B r, F=rg b, e S5 1): | = 0* + b?); 5 5 = 70y Fool T8 =
mr(l + r); AT = vaTtrh | FHTST TR 3117 SA1E & i ¥igh [ferahs TF dofa
SRS &1 JETEI: r = 7, h = 24 A | = 25, ah TS = S50 cm? 3R ST = 1232
cm?|

W(@WTO: sz 4TUry JTAIA = 4/ 370r% | ST agh Yo =
27ry ot g8 = 370> (9% T + SITEITT BT SIFTHCT); ST = 24T | 3GTEIT: 21
em TS & et a1 gestor grer $544 em? ST ITATT 38308 cm® B
BT T HAVeTaT: T BT oS & (3TENST T 9jgp, STl {2y el do7aT,
fReTlaT AT FIT) A FooT ITATT Jeiah AT T AT ST 8 oot GBI e
FCT o Gsa] T N7 AT & oS BT el F@ AT o711 3gTevvr: areraner (r = 3)
WReiF (r=3 h=4):V=1%4194 + 2127 = 12T + 13T = 307 cm?|

BN T TUIRVT: ST Tahed 31T &1 AT g SR H ETeAT &A1l & &Y 37T
ZaTeT & &1 3TERT: 9 om 3T & g1 & ey b1 [FeaR 6 cm AT 7
87T §TAT: 4/ 570(9)? = 7(6)°h T h = 27 em| SH IFHR g BIE 31AT HF F=IT
= §S 31T FT STAIT + TP BIZ 31T T ST
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Sigp T O55eh: oTd Sigh h) JTER & JHIGT JToT H HIET 1T & dr fa=1err 7T
o5 FHEATIT &) FATD 1y, ro 3R DS h gr ar e S | = yih? + (n -
r2)?]; SAIT = yath(r? + r2? + nra); o I = 7t(ry. + r2); FoT D = ml(r, +
r) + 70(r? + 12| 3FTET: 1, = IS, r, = S, h = 24 TTeA [Bwe R F1 arect A
) = 26 3R HFATT = 26007 cm’|

7 ersgTaclt

st &her — 3197 BI qIgd FTE T ot e, T IS A
STATT — BN GRT =R IT47T 27T, IF J1S H]

CSA | LSA - aF o7 i Tl $Fe, STTEIR DI

TSA — F3ft Tl 37ie STEIRY AR ot TSI Ghed|

fade F=g - oigp bt g W warg | = S + h?))

TATH — Bg IAIFHR HeAadh! arerl 31, SiTFaeT Ibh|

Sefel — I g R SATeITRY ATeTT 31, ST 1Urh

oI — TR STER I ot deh Feblerr 31T, Yamrhl

AT — YOId: IMeT BIT; STTHT 4/ T

STEfMEAT — ot T 3TTET T AT 2571

B — FAITT o7 H HUR ST e UL Qigp BT 9N ST
YT: ZTA<IT — BT ) TITeiIah GRIRT FlsTT; SiTdeT JHTT T &l
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IH | e

gt gwer

CSA TSA
2h(l+b) 2(lb+bh+1h)
q)? 9k
21trh 2mtr(r+h)
Ttrl 1r(l+r)
4mr? qmr?
27r? 3mr?
ATqdT
A clsT
Ibh
B
Ttrh
Yamtrth
4/ 37r?
%smr?
Varth(ri2+ro%411rs)
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3IT Y YeT: ETeralT
HeT BIT T TAT faidhier

!
ST THTT Il &

!
A0 31T & JTAdT I GAGAT Y

STFATT &T 9

AFH Tled IR ford

WIETYTTd ST T
) 7 em Bear 37 24 cm%ﬁﬂﬁ?@wmaﬁwwmm
HIeI|
- | = (49 + $76) = 25 em| TP G& = (22/7) x 7 x 25 = $50 cm?| 37T =
Ys x (22/7) x 49 x 24 = 1232 cm?|

Notes by Abhichek Siv 71



Maths Chapter 12: Surface Areas and Volumes
3T 12 - gty ger ST ST

D2 2] cm AT & Mol T ST TR ghor TPt 1 HHT
I AT = 4/ 5 x (22/7) x 21 = 38808 cm*| YBIT &5heT = 4 x (22/7) x
441 = S544 cm?)

.3 9 em AT & 919 & e &) TO5ena? 6 cm Hedr &1 a6i<T §i1aT IAT| deisT &)

SI1$ FIT FIAT
3T 4/ 31(9)* = 1(6)%h, I 972 = 36h, h = 27 eml

9.4 64 cm® AT & G Tl T ITTHA-TTHT SAIST IAT] § AT T BT FTFCT
FIT Hifar)
ITT- PR = 4 om| TART 8 X 4 x § &1 TSA = 2(32 + 16 + 32) = 160 cm?|

T.S T 317 TN UT 9igp &, gl & Hear 3 em 3l 91 o FA1E 4 om &
e 7T ] (0 = 22/7)
AT V = %r(9)(4) + %m(27) = 127 + IS = 307 = 94.29 cm®l

U.6 [B5% IR F1 st # F=$ 29 cm 317 BB 1S em 3R S em & FTHT
eTRaT 31T fa%ehs F=s 571 Hifeir]
FT- ) = 247 + 102) = 26 cm] 3TFTT = 5 x (22/7) x 24 x (225 + 25 + 75)
= 317).43 cm* (GTIT379T) |

I deet & Agcauvl v (ger Afa)
9. [ gi) BT r & srefaiier & et gty gt b1 7 oA

3<¥- 3mr?/

.2 [| 3] et I Hear gt FaT YT ITqHT STATT (et YT &r ATaT?
IAT- 3T o« r’, 37T 8 T

.3 [2 3i#] S em R aler 5T T ol GBI GTheT 1T HeAT]
AT 6 x 25 = 150 cm?l
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9.4 [2 3iF] 24 cm FaT5 3R 6 cm ReaT & 9igp ! et F 2167 AT et B Hear
T HifAr)
v ¥ (36)(24) = 4/ s A 5 = 216, r = 6 cml

.S [3 3id] 4.2 cm HHT & 31 €1 & et BT 0T 6 cm HedT HT JotaT
SATAT A7) Soiel 1 BT T AT
Iqv- 4/ s1(4.2)% = w(36)h) h = (4/3)(74.088)/36 = 2.744 cm]|

9.6 [3 3ih] BUT I For STNFR gl bt DTS 14 cm 377 FAT 7 em 21 (T

IR AfRe) a1t gsater giset iy Fifelv
3T~ o IS + TR = 21rh + 72 = 2(22/7)(2)(14) + (22/7)(49) = 616 + 154
= 770 cm?|
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