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Q1. A bucket has top and bottom diameters of 40 cm and 20 cm respectively. Find the volume of
the bucket if its depth is 12 cm. Also find the cost of tin sheet for making the bucket at the rate

of Rs 1.20 per dm?2dm?2

Soln:
Given

Diameter to top of bucket = 40 cm

Radius (T 1) = 402=20cm<%- = 20cm
Diameter of bottom part of the bucket = 20 cm
Radius (ror;) =302=10cm=) = 10cm
Depth of the bucket (h) = 12 cm

Volume of the bucket = N3 (r,,+ry,+r1 rz)h%(r% + r% +rir2)h

n3(20°+10%+20x10)125(20° + 10° +20 x 10) 12

8800cm?38800 ¢cm?

Let ‘L’ be slant height of the bucket

=>L = V(r=r2)*+h2V (1= 1) > +h?

=>L = V(20-10)°+122V (20 — 10) * + 12
=>L =15.620cm

Total surface area of bucket = [1(ry+r2)XL+T1xr, IT(r| +ry) xL + IIx r%

= M(20+10)x15.620+Mx10%[T (20 + 10) x 15.620 + IT x 10

1320V 61+2200

= 1320V61+22007 -

=17.87dm?17.87 dm?
Given that cost of tin sheet used for making bucket per dm?dm? = Rs 1.20

So total cost for 17.87dm?17.87 dm? = 1.20%17.871.20 x 17.87

= Rs 21.40.



Cost for 17.87dm?17.87 dm? = Rs 21.40

Q2. A frustum of a right circular cone has a diameter of base 20cm, of top 12 cm and height 3
cm. find the area of its whole surface and volume.

Sol:

Given base diameter of cone (d4)(d;)= 20cm
Radius (r{)(r;) = 202cm=10cm222cm = 10cm
Top diameter of Cone (d2)(d>) =12 cm

Radius (r2)(r») = 122cm=6cm-22cm = 6cm
Height of the cone (h)= 3cm

Volume of the frustum right circular cone = M3 (r,,+ry,+rr2)h %(r% + r% +1412)h
= n3(10°+6%+10x6)31(10° + 6% + 10 x 6) 3

=616 cm3cm?>

Let ‘L’ be the slant height of cone

=>| = '\/(r1_r2)2+h2\/ (I'l _1'2) 2 + h?

=>L = V(10-6)*+3%V (10— 6) % +3?
=>L =25V 25

=>L=5cm

=~ Slant height of cone (L)(L) =5 cm

Total surface area of the cone =[1(rq+ry)xL+[xr,,+Pixr,,
M(ry+ry)xL + T xr?+Pixr3

= M(10+6)x5+Mx10%+Pix62I1 (10 + 6) x 5 + I1x 10> + Pix 6°
= [1(80+100+36)I1 (80 + 100 + 36)
=M(216)I1(216)

= 678.85cm2678.85¢cm?



Total surface area of the cone = 678.85 cm2cm 2

Q 3. The slant height of the frustum of a cone is 4 cm and perimeters of its circular ends are 18
cm and 6 cm. Find the curved surface of the frustum.

Soln:

Given slant height of frustum of cone (I) =4 cm
Let ratio of the top and bottom circles be rir and rar,

Given perimeters of its ends as 18 cm and 6 cm

=> 2[1r42I1r; =18 cm : 2[10r5211r, =6 cm

=> [rIIr; =9 cm — (a) ; Mrollr, =3 cm —(b)
Curved surface area of frustum cone = [1(r{+r)Il1(r; +1,)1

= [(rq+r)I (r + 1)1

= (Mrq+Mr)l(IIr +11r,)1

= (9 + 3) X4x4

= (12) x4x4

= 48cm?48cm?

Curved surface area of the frustum core = 48cm?48cm 2

Q4. The perimeters of the ends of a frustum of a right circular cone are 44 cm and 33 cm. If the
height of the frustum be 16 cm, find its volume, the slant surface and the total surface.

Soln:
Given:
Perimeters of ends of frustum right circular cone are 44 cm and 33 cm

Height of the frustum cone = 16 cm

Perimeter = 2[r211r



200r211r; = 44 X 20ry211r, =33
rri=7cm ; roro, = 5025 cm

Let the slant height of frustum right circular cone be L

L =V(r1=r)*+h2V (1| —1,) 2 +h2

L =(7-5.25)°+162\ (7—-5.25) 2 + 162
L=16.1cm
-~ Slant height of the frustum cone = 20.37 cm

Curved surface area of the frustum cone = ['(r{+rp)LIT(r; +1r,)L

=[(7+5.25)16.1I1(7 + 5.25) 16.1

Curved surface area of the frustum cone = 619.65 cm3cm?>

Volume of the frustum cone = 13T1(ry 1,514 rg)h%H(r% + r% +r1,1%)h
= 13M1(7%+5.25°+7x5.25)x 16 111 (7% + 5.25% +7 x.5.25) ¥ 16

= 1898.56 cm3cm >

... volume of the cone = 1898.56 cm3em °

Total surface area of the frustum cone = [1(r1+r2)L+Fr,  +11r, I1(r{ +1r2) L+ Hr% + Hr%
= [(7+5.25)x16.1+M7%+15.25°11 (7 + 5:25) x 16.1 + 17> +115.25>

= [(7+5.25)%x16.1+(7%+5.252) (7 + 5.25) x 16.1 + 1 (7> + 5.25%)

= 860.27 cm?cm 2

... total surface area of the frustum cone = 860.27 cm?cm 2

Q.5: If the radius of circular ends of a conical bucket which is 45 cm high be 28 cm and 7
cm. Find the capacity of the bucket.

Soln:

Given



Height of the conical bucket = 45 cm

Radii of the 2 circular ends of the conical bucket is 28 cm and 7 cm

riri =28 cm

lro =7 cm

Volume of the conical bucket = 1311(r,,+r,,+r4 rz)h—;H(r% + r% +111r2)h
= 13[1(28%+7°+28x7)451T1(28% + 7 + 28 x 7)45

= 1543511543511

Volume = 48510 cm3cm?

Q7. If the radii of circular end of a bucket 24 cm high are 5 and 15 cm. Find surface area of the
bucket.

Soln:
Given height of the bucket (h) = 24 cm

Radius of the circular ends of the bucket 5 cm and. 15 cm

rs=5cmr; = 5cm , r,=15cmr; = 15cm
Let ‘L’ be the slant height of the bucket

L=(r1=r2)2+h2 (r| —r5)? +h?

=>L = V(5-15)2+24%\ (5—15) + 242

=>L =(100+576)y (100 + 576)

=>L =26 cm

Curved surface area of the bucket = [1(rq+ro)L+1rII(r; +ry)L + Hr%
= M(5+15)26+M15%I1 (5 + 15) 26 + 115>

= [1(520+225)I1(520 + 225)

= 745Mcm?74511 cm?

Curved surface area of the bucket = 745Mcm?2745T1cm 2



Q8. The radii of circular bases of a frustum of a right circular cone are 12 cm and 3 cm and the
height is 15 cm. Find the total surface area and volume of frustum.

Soln:
Let slant height of the frustum cone be ‘L
Given height of frustum cone = 12 cm

Radii of a frustum cone are 12 cm and 3 cm

rs=12cmr; = 12cm ; r,=3cmr, = 3 cm

L=\/m\/ (ry —1’2)2 + h?

L=Extra close brace or missing open brace
L=V81+144L = 81+ 144 =15cm
L=15cm

Total surface area of cone = M(r+rg)L+Mry, +Mry [T (r | st0) L+ Hr? o+ Hr3
= M(12+3)15+M122+N3%[1 (12 + 3) 15 + [1122 + 1132

Total surface area = 378 cm?cm 2

Volume of frustum cone = 43 [1(r, ,+r,,+r rz)xh%H(r% +r% +riry)xh

= 13M1(12%+3%+12x3)x 12411 (127 +32 + 12 x3) x 12 = 756Mcm3756ITem

Volume of the frustum cone = 756Mcm37561Tcm3

Q9. A tent consists of a frustum of a cone capped by a cone. If radii of ends of frustum be 13 m
and 7 m the height of frustum be 8 m and the slant height of the conical cap be 12 m. Find
canvas required for the tent.

Soln:
Given height of frustum (h) = 8 m

Radii of the frustum cone are 13 cm and 7 cm

r{=13mr; = 13m ; rh=7r, =7



Let ‘L’ be slant height of the frustum cone

=L =\(ri=r2)+h2V (11 —13) > +h?

=>L = (13-7)%+8% (13-7) % + 82

=> = 36+64\ 36 + 64

=>L=10m

Curved surface area of frustum (S4)=l1(r1+r2)xL(s;) =I1(r; +ry) x L
=MM(13+7)x10I1(13+7) x 10

= 200MmM?200ITm?

Curved surface area of frustum (S1)(s;) = 200MmM?2ITm?

Given slant height of conical cap = 12 m

Base radius of upper cap cone =7 m

Curved surface area of upper cap cone (S2)=I1rL(s;) = IlrL
= Mx7x12I1 x 7 x 12

=264 m?264 m?

Total canvas required for tent (S)=s1+s2(S) =s| * 85

S = 200M+264=892.57m?20011 + 264 = 892.57m>

... total canvas = 892.57m?892.57m?

Q10. A bucket is in the form of a frustum of a cone with a capacity of 12308.8 cm3cm? of water.
Radii of the top and bottom circular ends are 20 cm and 12 cm respectively. Find the height of
the bucket and the area of the metal sheet used in its making.

Soln:
Radii of top circular ends (r{)(r;) =20 cm
Radii of bottom circular end of bucket (r2)(r2) =12 cm

Let height of bucket be ‘h’



Volume of frustum cone = 1311(ry,+r,,+r4 r2)h%H(rf + r% +riry)h

13M(20°+12%+20x12)h 111 (20% + 12 +20 x 12)h

7843MMhcm® 22 ITh cm® —(a)

Given capacity/ volume of the bucket = 12308.8 cm3cm? —(b)
Equating (a) and (b)
=> 7843Mhem®* 22 [Th em?® = 12308.8

12308.8%3

=>h = 12308.8x3784x[1 I

=>h =15cm
= height of the bucket (h) = 15 cm

Let ‘L’ be slant height of bucket

=> L2=(r1=rp)°+h?L2 = (1) —15) * +h?

=> L= V(r=ro)+h2\ (1} —15) > +h’
=>L=17cm
=~ length of the bucket/ slant height of the bucket (L) =17 cm

Curved surface area of bucket = [1(rq+ro)L+r,, [I(r; + 1)L+ Hr%

= [M1(20+12)17+Mx122[1(20 + 12) 17 + I %.12?
= [1(9248+144)I1(9248 + 144)

=2160.32 cm?

-~ curved surface area = 2160.32 cm?

Q11. A bucket made of aluminum sheet is of height 20 cm and its upper and lower ends are of

radius 25 cm and 10 cm. Find cost of making if the aluminum sheet costs Rs 70 per 100 cm?

cm?.

Soln:

Given height of bucket (h) = 20 cm



Upper radius of bucket (r{)(r;) =25 cm

Lower radius of the bucket (r2)(r») = 10 cm

Let ‘L’ be slant height of the bucket

L =V(r1=r2)*+h2V (1| —1,) 2 +h2

= V(25-10)*+20%V (25— 10) % + 202
=25cm
-~ slant height of bucket (L) = 25 cm

Curved surface area of bucket = [1(rq+r2)xL+r,,I1(r; +17) x L + Hr%
= M1(25+10)x25+Mx102[1 (25 + 10) x 25 + T x 10?

= 3061.5cm?3061.5¢cm?

=~ curved surface area = 3061.5 cm2cm 2
Cost of making bucket per 100 cm2cm? = Rs 70

Cost of making bucket per 3061.5 cm?cm? = 3061.5100 x70—301%{)-5 x 70

= Rs 2143.05

Total cost for 3061.5 cm2cm 2 = Rs 2143.05

Q12. Radii of circular ends of a solid frustum of a cone are 33 cm and 27 cm and its slant height
is 10 cm. Finds its total surface area.

Soln:

Given slant height of frustum cone = 10 cm

Radii of circular ends of frustum cone are 33 cm and 27 cm
ri=33cmr; = 33cm ; rp=27cmr, = 27cm
Total surface area of a solid frustum of cone

= M(ry+r2)XL+Mr,  + 1, I (r + 1) x L+ r? +11r 3



= M(33+27)x10+M33%+M272I1 (33 + 27) x 10 + [133% + 127>
= [1(60)x10+M33%+M27211(60) x 10 + [133% + [127

= M1(600+1089+729)I1 (600 + 1089 + 729)

= 2418Mcm?IIcm?

.. Total surface area = 7599.42 cm?cm?

Q13. A bucket made up of a metal sheet is in from of a frustum of cone of height 16 cm with
diameters of its lower and upper ends as 16 cm and 40 cm. Find the volume of the bucket. Also

find the cost of the bucket if the cost of metal sheet used id Rs 20 per 100 cm?cm?.

Soln:

Given height of frustum cone = 16 cm

Diameter of the lower end of the bucket d1=16cmd; = 16em

Lower end radius r{=162=8cmr ;| = % =8 cm

Upper end radius r,=3402=20cmr, = % =20.cm

Let ‘L’ be slant height of frustum of cone

L=(r=r)?+h2\ (r; =15) >+ h?

L =(20-8)?+16%\ (20—8) % + 162

L=20cm

= slant height of the frustum cone L = 20 cm

Volume of the frustum cone = 13I'I(r21+r22+r1xr2)Xh%H (r% + r% +11Xr2)xh
= 131(8*+20°+8x20)x 16111 (8> +20° + 8 x 20) x 16

Volume of the frustum cone = 10449.92 cm3cm>

Curved surface area of the frustum cone = I'(rq+rp)xL+I1r, IT(r| +12) x L+ Hr%

= [1(20+8)x20+M82I1 (20 + 8) x 20 + [18>



= M(560+64)I1(560 + 64)
= 624 MNcm?IIcm 2

Cost of the metal sheet per 100 cm2cm? = Rs 20

Cost of the metal sheet per 624[Tcm?ITcm?2 = 6241100 %20 6126‘(? x 20

~.o Cost of the metal sheet = 391.9

Q14. A solid is in the shape of a frustum of a cone. The diameters of two circular ends are 60 cm
and 36 cm and height is 9 cm. find area of its whole surface and volume.

Soln:

given height of the frustum cone = 9 cm

Lower end radius r{=602=30cmr; = 670 =30 cm

Upper end radius r,=362=18cmr, = % =18 cm

Let slant height of the frustum cone be L

L=V(ri=r2)*+h2\ (r; —r5) 2 +h?

L =(18-30)%+9%\ (18 —30) > + 92

L =144+81 144+ 81

L=15cm

Volume of the frustum cone = 13I'|(r21+r22+r1><r2)><h%1'[ (ri+r3+r; xry)xh

= 13M(30%+18%+30x18)x 9111 (307 + 18> +30 x 18) x 9

= 5292MNcm35292ITcm?

Volume = 5292Mcm35292ITem

Total surface area of frustum cone = M(r1+r2)xL+Mry, +Mr, I (ry +13) x L+ r? + Ir3
= [1(30+18)x15+M30%+M18%I1(30 + 18) x 15 + 130> + 118>

= M1(720+900+324)I1(720 + 900 + 324)



= 1944Picm?1944Picm?

... total surface area = 1944Mcm?194411cm?2

Q15. A milk container is made of metal sheet in the shape of frustum cone whose volume is
10459 cm3cm?>. The radii of its lower and upper circular ends are 8 cm and 20 cm. Find the cost
of metal sheet used in making container at a rate of Rs 1.40 per cm?cm?.

Soln:

Given,

Lower end radius rir| = 8 cm
upper end radius Ior, =20 cm

Let the height of the container be ‘h’

V4 = 13M(8%+20%+8(20))hcm3 111 (8% +20 +8(20)) hem* ~— (1)

Volume of the milk container = 10459 34 Cm310459%cm3

V, = 732167cm3 22 cm

Vi=Vs

13M(8°+20%+8(20))hcm® L I1(8” + 207 + 8(20)yhem

10459.42

=>h = 10459.42653.45 65345

=>h=16 cm
-~ Height of frustum cone (h) = 16 cm

Let slant height of frustum cone be ‘L

L=(r=rp2+h2\ (r; —1,) 2 +h2

L = V(20-8)%+16%V (20— 8) % + 16
L=20cm

-~ Slant height of frustum cone (L) = 20 cm

Total surface area of the frustum cone



=M1(rq+ro)xL+Mry, +Mry I (ry +12) x L+ r? +Ir3

= [1(20+8x20+M20%+M82I1(20 + 8 x 20 + 120> + I18>
= [(560+400+64)I1(560 + 400 + 64)

= 1024102411

= 3216.99cm?3216.99cm?

Total surface area of the frustum = 3216.99cm?3216.99¢m 2

Q.16: A reservoir in form of frustum of a right circular cone contains 44%10744 x 10 liters of
water which fills it completely. The radii of bottom and top of the reservoir are 50 m and 100
m. Find the depth of water and lateral surface area of the reservoir.

Soln:

Let depth of frustum cone be h

Volume of first cone (V) = 13 I'I(r21+r22+r1xr2)xh%l'[(r% < r% +r1.Xry)xh

ry=50mr; = 50m ; r,=100r, = 100
V= 13227(50%+100%+50%100)h1 2(50° + 100” + 50 % 100) h

V= 13227 + £ (2500+1000+5000)h — (a)

Volume of the reservoir = 44x10744 x 107 liters — (b)
Equating (a)and(b)
131111 (8500)h =44x10744 x 107

h=24

Q.17: A metallic right circular cone 20 cm high and whose vertical angle is 90°90° is cut into
two parts at the middle point of its axis by a plane parallel to the base. If frustum so obtained be

drawn into a wire of diameter 116 1—16 cm. Find the length of the wire.

Soln:

let ABC be the cone. Height of metallic cone



AO =20cm
-> Cone is cut into two parts at the middle point of its axis

Hence height of frustum cone AD= 10 cm

Since angle A is right angles. So each angles B and C = 45°45°

Angles E and F = 45°45°

Let radii of top and bottom circle of frustum

Cone be rqr| and ror,

From AADEAADE == pEAD=Cot45° 2= = Cot45"

=>r4=10cmr; = 10cm

From AAOBAAOB

=> 0EOA=Cot45°8—i = Cot45°
=> r,20=1% =

=> r,=20cmr, = 20cm



