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l h

5 m m

N O T  T O  
S C A L E

T h e di a gr a m s h o ws a s oli d m a d e fr o m a h e mis p h er e a n d a c o n e.
T h e b as e di a m et er of t h e c o n e a n d t h e di a m et er of t h e h e mis p h er e ar e e a c h 5  m m.

( a) T h e t ot al s urf a c e ar e a of t h e s oli dis
4

1 1 5 r m m 2 .

S h o w t h at t h e sl a nt h ei g ht, l, is 6. 5 m m.

[ T h e c ur v e d s urf a c e ar e a, A , of a c o n e wit h r a di us r a n d sl a nt h ei g ht l is A = r rl .]  
[ T h e s urf a c e ar e a, A , of a s p h er e wit h r a di us r is A = 4 r r 2 .]

[ 4]

( b) C al c ul at e t h e h ei g ht, h , of t h e c o n e.

( c) C al c ul at e t h e v ol u m e of t h e s oli d.

3
[ T h e v ol u m e, V , of a c o n e wit h r a di us r a n d h ei g ht h is V = 1 r r 2 h .]

3
[ T h e v ol u m e, V , of a s p h er e wit h r a di us r is V = 4 r r 3 .]

( d) T h e s oli d is m a d e fr o m g ol d.

1 c u bi c c e nti m et r e of g ol d h as a m ass of 1 9. 3 gr a ms.  
T h e v al u e of 1 gr a m of g ol d is $ 3 8. 6 2.

C al c ul at e t h e v al u e of t h e g ol d us e d t o m a k e t h e s oli d.

[ 3]

[ 3]

[ 4]
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( a)

r 2 r
N O T  T O  
S C A L E

A s p h er e of r a di us r is i nsi d e a cl os e d c yli n d er of r a di us r a n d h ei g ht 2 r.

3
[ T h e v ol u m e, V , of a s p h er e  wit h r a di us r is V = 4 r r 3 .]

(i) W h e n r = 8 c m, c al c ul at e t h e v ol u m e i nsi d e t h e c yli n d er  w hi c h is n ot o c c u pi e d b y t h e s p h er e.

(ii) Fi n d r w h e n t h e v ol u m e i nsi d e t h e c yli n d er n ot o c c u pi e d b y t h e s p h er e is 3 6 c m 3 . [ 3]

[ 3]
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( b)

5 c m

1 2 c m N O T  T O  
S C A L E

T h e di a gr a m s h o ws a s oli d c o n e wit h r a di us 5 c m a n d p er p e n di c ul ar h ei g ht 1 2 c m.

(i) T h e t ot al s urf a c e ar e a is p ai nt e d at  a c ost of $ 0. 0 1 5 p er c m2 .

C al c ul at e t h e c ost of p ai nti n g t h e c o n e.

[ T h e c ur v e d s urf a c e ar e a, A , of a c o n e wit h r a di us r a n d sl a nt h ei g ht l is A = rl .]

(ii) T h e c o n e is m a d e of m et al a n d is m elt e d d o w n a n d m a d e i nt o s m all er s oli d c o n es wit h  
r a di us 1. 2 5 c m a n d p er p e n di c ul ar h ei g ht 3 c m.

C al c ul at e t h e n u m b er of s m all er c o n es t h at c a n b e  m a d e.

π

[ 3]

[ 4]
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2 7 0 °

O x c m

N O T  T O  
S C A L E

2 x c m

T h e di a gr a m s h o ws a s e ct or of a cir cl e, a tri a n gl e a n d a r e ct a n gl e.  
T h e s e ct or h as c e ntr e O , r a di us x c m a n d a n gl e 2 7 0 °.
T h e r e ct a n gl e h as l e n gt h 2 x c m.

T h e t ot al ar e a of t h e s h a p e is k x 2 c m 2 .

( a) Fi n d t h e v al u e of k .

( b) Fi n d t h e v al u e of x w h e n t h e t ot al ar e a is 1 1 0 c m 2 . [2 ]

[ 5]
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N O T  T O  
S C A L E

1 0 c m

3 c m

T h e di a gr a m s h o ws a h oll o w c o n e wit h r a di us 3 c m a n d sl a nt h ei g ht 1 0 c m.

( a) (i) C al c ul at e t h e c ur v e d s urf a c e ar e a of t h e c o n e.

[ T h e c ur v e d s urf a c e ar e a, A , of a c o n e wit h r a di us r a n d sl a nt h ei g ht l is A = rl .] [ 2]

(ii) C al c ul at e t h e p er p e n di c ul ar h ei g ht of t h e c o n e. [ 3]

(iii) C al c ul at e t h e v ol u m e of t h e c o n e.

3
[ T h e v ol u m e, V , of a c o n e wit h r a di us r a n d h ei g ht h is V = 1 r 2 h . ] [ 2]π

π

Q u e sti o n  4
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3 c m

1 0 c m

( b)

O

O

x

P

N O T  T O  
S C A L E

T h e c o n e is c ut al o n g t h e li n e O P a n d is o p e n e d o ut i nt o a s e ct or as s h o w n i n t h e di a gr a m.

C al c ul at e t h e s e ct or a n gl e x . [ 4]

( c)

O N O T  T O  
S C A L E

T h e di a gr a m s h o ws t h e s a m e s e ct or as i n p a rt ( b) .

C al c ul at e t h e ar e a of t h e s h a d e d s e g m e nt. [ 4]
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( a)

1 3 c m

N O T  T O  
S C A L E

2 5 c m

T h e di a gr a m s h o ws a s oli d m a d e u p of a c yli n d er a n d t w o h e mis p h er es.  
T h e r a di us of t h e c yli n d er a n d t h e h e mis p h er es is 1 3 c m.
T h e l e n gt h of t h e c yli n d er is 2 5 c m.

(i) O n e c u bi c c e nti m etr e of t h e s oli d h as a m ass of 2. 3 g.

C al c ul at e t h e m ass of t h e s oli d.  
Gi v e y o ur a ns w er i n kil o gr a ms.

[ T h e v ol u m e, V , of a s p h er e  wit h r a di us r is .]

(ii) T h e s urf a c e of t h e s oli d is p ai nt e d at a c ost of $ 4. 7 0 p er s q u ar e  m etr e.

C al c ul at e t h e c ost of p ai nti n g t h e s oli d.

[ T h e s urf a c e ar e a, A , of a s p h er e wit h r a di us r is A = 4 r 2 .]π

[ 4]

[ 4]

Q u e sti o n  5
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( b)

2 x c m
N O T  T O  
S C A L E

x c m

T h e c o n e i n t h e di a gr a m h as r a di us x c m a n d h ei g ht 2 x c m.  
T h e v ol u m e of t h e c o n e is 5 0 0 c m 3 .

Fi n d t h e v al u e of x .

3
[ T h e v ol u m e, V , of a c o n e wit h r a di us r a n d h ei g ht h is V = 1 r 2 h . ]

( c) T w o m at h e m ati c all y si mil ar s oli ds h a v e v ol u m es of 1 8 0 c m 3 a n d 3 6 0 c m 3 .  
T h e s urf a c e ar e a of t h e s m all er s oli d is 1 8 0 c m 2 .

C al c ul at e t h e s urf a c e ar e a of t h e l ar g er s oli d.

π [ 3]

[ 3]
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( a)

r c m  N O T  T O  
S C A L E

w °

r c m

T h e ar e a of t his s e ct or is r 2 s q u ar e c e nti m etr es.  

Fi n d t h e v al u e of w .

( b)

x °

r c m

r c m N O T  T O  
S C A L E

Fi n d t h e v al u e of x .

[ 3]

[ 3]

Q u e sti o n  6

1 0
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( c)

y °
q c m q c m N O T  T O  

S C A L E

T h e p eri m et er of t h e is os c el es tri a n gl e is 2 q + q 3 c e nti m etr es.

Fi n d t h e v al u e of y . [ 4]

1 1
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T h e p e ri m et e r of e a c h of t h e t hr e e s h a p es is 6 0 c m.

Fi n d x i n e a c h p art.

( a)
R e ct a n gl e

3 x

x
N O T  T O  
S C A L E

( b)

Tri a n gl e 3 x

4 x

N O T  T O  
S C A L E

( c)

S e ct or

x

x

O

N O T  T O  
S C A L E

[ 2]

[ 3]

[ 3]

Q u e sti o n  7
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