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W or k m e n di g a tr e n c h i n l e v el gr o u n d.

N O T  T O  
S C A L E

A B
1. 1  m

0. 7  m

D 1. 4 m C  

( a) T h e cr oss-s e cti o n of t h e tr e n c h is a tr a p e zi u m A B C D wit h p ar all el si d es of l e n gt h 1. 1 m a n d

1. 4  m a n d a v erti c al h ei g ht of 0. 7  m.  
C al c ul at e t h e ar e a of t h e tr a p e zi u m. [ 2]

( b) T h e tr e n c h is 5 0 0 m l o n g.
C al c ul at e t h e v ol u m e of s oil r e m o v e d. [ 2]

( c) O n e c u bi c m etr e of s oil h as a m ass of 4. 8 t o n n es.
C al c ul at e t h e m ass of s oil r e m o v e d, gi vi n g y o ur a ns w er i n t o n n es a n d i n st a n d ar d f or m. [ 2]

( d) C h a n g e y o ur a ns w er t o p a rt ( c) p a rt ( c) i nt o gr a ms. [ 1]

D C

BA

N O T  T O  
S C A L E 0. 2  m

( e) T h e w or k m e n p ut a c yli n dri c al pi p e, r a di us 0. 2 m a n d l e n gt h 5 0 0 m, al o n g t h e b ott o m of t h e  
tr e n c h, 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 v ol u m e of t h e c yli n dri c al pi p e. [ 2]

(f) T h e tr e n c h is t h e n r efill e d wit h s oil.

C al c ul at e t h e v ol u m e of s oil p ut b a c k i nt o t h e tr e n c h as a p er c e nt a g e of t h e ori gi n al a m o u nt of  s oil
r e m o v e d. [ 3]
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B C

DE

A

B
C

E

1 2 c m

4 0 c m 2 2 c m

1 2 c m

1 8 c m

N O T  T O  
S C A L E

D

Di a gr a m 1 Di a gr a m 2

Di a gr a m 1 s h o ws a cl os e d b o x. T h e b o x is a pris m of l e n gt h 4 0 c m.
T h e cr oss-s e cti o n of t h e b o x is s h o w n i n Di a gr a m 2, wit h all t h e ri g ht- a n gl es  m ar k e d.
A B is a n ar c of a cir cl e, c e ntr e O , r a di us 1 2 c m.
E D = 2 2 c m a n d D C = 1 8 c m.

C al c ul at e

( a) t h e p eri m et er of t h e cr oss-s e cti o n, [ 3]

( b) t h e ar e a of t h e cr oss-s e cti o n, [ 3]

( c) t h e v ol u m e of t h e b o x, [ 1]

( d) t h e t ot alt ot al s urf a c e ar e a of t h e b o x. [ 4]
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B

CD

1. 1 m

2 4 m

3 5 m

2. 5 m

N O T  T O  
S C A L E

A

T h e di a gr a m s h o ws a s wi m mi n g p o ol of l e n gt h 3 5 m a n d wi dt h 2 4  m.
A cr oss-s e cti o n of t h e p o ol, A B C D , is a tr a p e zi u m wit h A D = 2. 5 m a n d B C = 1. 1  m.

( a) C al c ul at e

(i) t h e ar e a of t h e tr a p e zi u m A B C D , [2 ]

(ii) t h e v ol u m e of t h e p o ol, [ 2]

(iii) t h e n u m b er of litr es of w at er i n t h e p o ol, w h e n it is f ull. [ 1]

( b) A B = 3 5. 0 3 m c orr e ct t o 2 d e ci m al pl a c es.

T h e sl o pi n g r e ct a n g ul ar fl o or of t h e p o ol is p ai nt e d.  
It c osts $ 2. 2 5 t o p ai nt o n e s q u ar e  m etr e.

(i) C al c ul at e t h e c ost of p ai nti n g t h e fl o or of t h e p o ol. [ 2]

(ii) Writ e y o ur a ns w er t o p a rt ( b)(i) p a rt ( b)(i) c orr e ct t o t h e n e ar est h u n dr e d d oll ars. [ 1]

( c) (i) C al c ul at e t h e v ol u m e of a c yli n d er, r a di us 1 2. 5 c m a n d h ei g ht 1 4 c m. [ 2]

(ii) W h e n t h e p o ol is e m p ti e d, t h e w at er fl o ws t hr o u g h a c yli n dri c al pi p e of r a di us 1 2. 5 c m.  
T h e w at er fl o ws al o n g t his pi p e at a r at e of 1 4 c e nti m etr es p er s e c o n d.
C al c ul at e t h e ti m e t a k e n t o e m pt y t h e p o ol.
Gi v e y o ur a ns w er i n d a y s a n d h o urs, c orr e ct t o t h e n e ar est h o ur. [ 4]

Q u e sti o n  3

4

H e a d  t o s a v e m y e x a ms. c o. u k  f or m or e  a w es o m e  r es o ur c es



0. 7 c m

1 6. 5 c m 1. 5 c m

h

l

N O T T O S C A L E

T h e di a gr a m s h o ws a p e n cil of l e n gt h 1 8 c m.  
It is m a d e fr o m a c yli n d er a n d a c o n e.
T h e c yli n d er h as di a m et e rdi a m et e r 0. 7 c m a n d l e n gt h 1 6. 5 c m.  
T h e c o n e h as di a m et e rdi a m et e r 0. 7 c m a n d l e n gt h 1. 5 c m.

( a) C al c ul at e t h e v ol u m e of t h e p e n cil.

3

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

1 8 c m

w c m

x c m

( b)

N O T  T O  
S C A L E

[ 2]

[ 2]

[ 2]

T w el v e of t h es e p e n cils j ust fit i nt o  a r e ct a n g ul ar b o x of l e n gt h 1 8 c m, wi dt h w c m a n d h ei g ht x c m.  
T h e p e n cils ar e i n 2 r o ws of 6 as s h o w n i n t h e di a gr a m.

(i)  Writ e d o w n t h e v al u es of w a n d x .

(ii)  C al c ul at e t h e v ol u m e of t h e b o x.

(iii)  C al c ul at e t h e p er c e nt a g e of t h e v ol u m e of t h e b o x o c c u pi e d b y t h e p e n cils.

( c) S h o wi n g all y o ur w or ki n g, c al c ul at e

(i) t h e sl a nt h ei g ht, l, of t h e c o n e, [ 2]

(ii) t h e t ot alt ot al s urf a c e ar e a of o n eo n e p e n cil, gi vi n g y o ur a ns w er c orr e ct t o 3 si g nifi c a nt fi g ur es.  
[ T h e c ur v e d s urf a c e ar e a, A , of a c o n e of r a di us r a n d sl a ntsl a nt h ei g ht l is gi v e n b y A = π rl .] [ 6]
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3 W at er fl o ws t hr o u g h a pi p e i nt o a n e m pt y c yli n dri c al t a n k.  
T h e t a n k h as a r a di us of 4 0 c m a n d a h ei g ht of 1 1 0 c m.

( a) C al c ul at e t h e v ol u m e of t h e t a n k. [ 2]

2
( b) T h e pi p e h as a cr oss-s e cti o n al ar e a of 1. 6 c m .

T h e w at er c o m es o ut of t h e pi p e at a s p e e d of 1 4 c m/s.  
H o w l o n g d o es it t a k e  t o fill t h e t a n k ?
Gi v e y o ur a ns w er i n h o urs a n d mi n ut es, c orr e ct t o t h e n e ar est  mi n ut e. [ 4]

2
( c) All t h e w at er fr o m t h e t a n k is a d d e d t o  a p o n d w hi ch h as a s urf a c e ar e a of 7 0 m .

W or k o ut t h e i n cr e as e i n t h e d e pt h of w at er i n t h e p o n d.
Gi v e y o ur a ns w er i n milli m etr es, c orr e ct t o t h e n e ar est  milli m etr e. [ 4]
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1 3 c m

7 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 m a d e u p of a h e mis p h er e a n d a c o n e.

T h e b as e r a di us of t h e c o n e a n d t h e r a di us of t h e h e mis p h er e ar e e a c h 7 c m.  
T h e h ei g ht of t h e c o n e is 1 3 c m.

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

3
[ T h e v ol u m e of a h e mis p h er e of r a di us r is gi v e n b y V =   2 π r 3 .]

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

(ii) T h e s oli d is m a d e of w o o d a n d 1 c m 3 of t his w o o d h as a m ass of 0. 9 4 g.  
C al c ul at e t h e m ass of t h e s oli d, i n kil o gr a ms, c orr e ct t o 1 d e ci m al pl a c e. [ 3]

( b) 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 of a c o n e of r a di us r a n d sl o pi n g e d g e l is gi v e n b y A = π rl .] [ 3]

( c) T h e c ost of c o v eri n g all t h e s oli d wit h g ol d pl at e is $ 4 1 1. 5 8.  
C al c ul at e t h e c ost of t his g ol d pl at e p er s q u ar e c e nti m etr e.

[ T h e c ur v e d s urf a c e ar e a of a h e mi s p h e r eh e mi s p h e r e is gi v e n b y A = 2 π r 2  .] [ 5]
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