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QUESTION 1  
 
1.1.1 

0)2)(13(
0253
253

2

2

=−+
=−−
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xx
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      2or
3
1

=−= xx  
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 subs in correct     
     formula 
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(one for each answer) 
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                                     OR 
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 multiplication 
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3
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3
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 pr −= 2  

 
 substitution 

 
 simplification 

 
 
   

 factors 
 p-answers 

 
 
 

 r-answers 
(7)

 
 
 
 

 rp −= 2  
 
 

 substitution 
 
 
 

 standard form    
 factors 
 r-answers 

 
 
 

 p-answers 
 (7)

1.3 Let the shortest side be x 
Sides of the prism:   x ; 2x ; 3x 
Volume = lbh 
(x)(2x)(3x) = 3 072 
6 3x  = 3 072 
  3x  = 512 
    3 512=x      
    x = 8         

 let the shortest side be x 
 

 x ; 2x ; 3x 
 

  (x)(2x)(3x) = 3 072 
 answer 

 
(4)

[22]
 
 
 
 



Mathematics/P1 4 DBE/Feb.–Mar. 2012 
 NSC – Memorandum 

Copyright reserved Please turn over 

 
 
QUESTION 2 
 
2.1 

46
1844

447173
)4)(1(7173

)1(

=
=

−+−=
−+−=
−+=

n
n

n
n

dnaTn

 

 
OR 
 

46
1844

114173
114

=
=

−=
−=

n
n

n
nTn

 

 
 d = 4 
 )1(47 −+−= nTn  

 
 

 answer 
(3)

 114 −= nTn  
 

 answer 
(3)

2.2 
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]166[23

]1737[
2

46
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2

=
=
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+= lanSn

 

 
OR 
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]18014[23

)]4)(45()7(2[
2

46

])1(2[
2

=
+−=

+−=

−+= dnanSn

 

 

 
 subs of n = 46 
 subs of a and l    

     into the correct  
     formula 
 

 answer 
(3)

 subs of n = 46 
 subs of a and d  

     into the correct  
     formula 
 

 answer 
(3)

2.3 ( )∑
=

−
46

1
114

n
n  

 n = 1 
 top value = 46 
 4n – 11 

(3)
[9]
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QUESTION 3 
 
3.1.1 

2
1

−=r  

2
1

2
1
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1
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2
1
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⎜
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 answer 
(4)

 
 
 
 

 5T  and 6T  
 7T  

 
 

 8T  
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(4)
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3
8

2
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4
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=

⎟
⎠
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⎜
⎝
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=

−
=∞ r
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 substitution into 

correct formula 
 

 answer 
(2)
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3.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For a geometric sequence: 

1
3

1
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+
−

=
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x
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2
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⎜
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Solution is non-real. 
There is no  x-value that makes the sequence geometric. 
 
 
OR 
 
 
For a geometric sequence: 

1
3

1
1

+
−

=
+

x
xx  

 

15
)4)(1(414
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2

2

2

−=
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xx
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Solution is non-real 
There is no x-value that makes the sequence geometric. 
 

 

 
2

3

1

2

T
T

T
T

=  

 
 standard form 

 
 

 subs in quadratic  
    formula 
 
 

 non-real/no x- 
    values 

(4)

 
2

3

1

2

T
T

T
T

=  

 
 standard form 

 
 subs in  

    discriminant 
 

 non-real/no x- 
    values 

(4)
[12]
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QUESTION 4 
 
4.1 

 
r = 1 
s = 2 
 
OR 
 
NOTE: Candidates may do 4.2 first.  
 

2610)( 2 +−= nnnd  

( ) ( )
1

265105

)5(
2

=
+−=

= dr

 

( ) ( )
12

266106

)6(
2

=
+−=

= ds
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( )
1
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)5(
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=
+−=

= dr

 

 

( )
2

156

)6(
2

=
+−=
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17    10    5    2 
             
  – 7    – 5    – 3   
             
    2    2     

 complete 
    pattern 
 
 

 r = 1 
 

 s = 2 
(3)
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 r = 1 

 
 s = 2 

(3)

  
( ) 15)( 2 +−= nnd

 r = 1 
 

 s = 2 
(3)

4.2 
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−=
−=+∴
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c
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b
b
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a

a

 

 
OR 
 

 
 a = 1 

 
 method 

 
 
 

 b = – 10 
 c = 26 

(4)
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  OR 
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=
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2

2

2
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−=
++=

++=

=
=
=

nnnd
b

b
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c
a
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OR 
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2

1nd(n) +−+
−

=  

[ ]

[ ]

2610)(
17)9)(1()(

17218
2

1)(

17)2)(2()7(2
2

1)(

2 +−=

+−−−=
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−

=

+−+−
−

=

nnnd
nnnd

nnnd

nnnd

 

 
OR 
 

 
 

 method 
 a =  1 
 c = 26 
 b = – 10 

 (4)

 
 

 method 
 

 a =  1 
 

 c = 26 
 
 
 
 

 b = – 10 
 (4)

 
 method 
 a = 1 
 c = 26 
 b = – 10 

 (4)
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2610)(
)2)(1(34171010)(

2
)2)(1(2)17)(2()10)(1()(

2
)2)(1(difference second)1()2()2()1()(

2 +−=

−−++−−=

−−
+−−−=

−−
×+−−−=

nnnd
nnnnnd
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nndndnnd

 

 
OR 
 

( )
2610

15)(
2

2

+−=

+−=

nn
nnd  

26
10

1

=
−=

=

c
b
a

 

 
 

 method 
 a = 1 
 c = 26 
 b = – 10 

 (4)

 
 

 method 
 a = 1 
 c = 26 
 b = – 10 

 (4)

4.3 

m10
26)8(10)8()8( 2

=
+−=d

  OR  By symmetry 

              

10
)2(

)35(
)35(

)8(

=
=

−=
+=

d
d
d

d

 

 
OR 
17, 10, 5, 2, 1, 2, 5, 10 
so d(8) = 10 
   

 subs t = 8 
 
 

 answer 
(2)

 method 
 

 answer 
(2)

 method 
 answer 

(2)
4.4 Since the distance from P is decreasing for n < 5 the athlete is moving towards P. 

Since the distance from P is increasing for n > 5, the athlete is moving away from 
P. 
 
OR 
 
It is sufficient to show that d is decreasing when n < 5 and increasing when n > 5 

)5(2)(
102)(

2610)( 2

−=′
−=′

+−=

nnd
nnd

nnnd
 

For n < 5,  0)5(2 <−n  
  0)( <′ nd ∴ decreasing 
For n > 5,  0)5(2 >−n  
  0)( >′ nd ∴ increasing 

 decreasing 
Moving towards 

 increasing 
Moving away 
 
 
 

 
102)( −=′ nnd  

 
 

 2(n – 5) < 0 
 decreasing 

 
 

 increasing 
(4)

[13]
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QUESTION 5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.1 x = 0 
y = 0 

 answer 
 answer 

(2)
5.2 1082)( 2 ++−= xxxf  

0)1)(5(
0542

=+−
=−−

xx
xx

 

x = 5    or  x = – 1  
H(5 ; 0) 

 equate to 0 
 
 

 factors 
 x-values 
 answer 

(4)
5.3 1082)( 2 ++−= xxxf  

18)2(2)( 2 +−−= xxf  
Range of  f  is 18≤y   OR  ]18;(−∞∈y  
 

OR 
 

1082)( 2 ++−= xxxf  
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2
)2(2

8

2

=
++−=

=
−

−=

y
y
x

x

 

Range of  f  is 18≤y   OR  ]18;(−∞∈y  
 
OR 
 

 method 
 2)2( −x  
 18 
 answer 

 
 (4)

 
 

 method 
 2=x  
 y = 18 
 answer 

 
 (4)

 method 

x

y

O
G

C

B

D

H

A

f

g

g
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2
2

15

=

−
=

x

x  

18
10)2(8)2(2 2

=
++−=

y
y

 

Range of  f  is 18≤y   OR  ]18;(−∞∈y  

 2=x  
 
 

 y = 18 
 answer 

(4)

 
 
 OR 

 
1082)( 2 ++−= xxxf  

2
840

84)(

=
+−=

+−=′

x
x

xxf
 

18
10)2(8)2(2 2

=
++−=

y
y

 

Range of  f  is 18≤y   OR  ]18;(−∞∈y  
 

 
 
 
 

 method 
 2=x  
 y = 18 
 answer 

 
 (4)

5.4 

16)1(
1

16)1(

16)1(
10)1(8)1(2)1( 2

=

=

=
++−=

g

g

f
f

 

C(1 ; 16) lies on both the graphs of  f  and g 
 
OR 

0831
0)83)(1(

0854
0161082

161082

2

2

23

23

2

=−−=

=−−−

=+−−

=−++−

=++−

xxorx
xxx

xxx
xxx

x
xx

 

C(1 ; 16) 

 substitution f(1) 
 

 substitution g(1) 
 (2)

 
 
 

 equating 
 

 answer 
(2)

5.5 

3
2
23

)3()(

=

=
=

x

x
xfxp

 

TP (
3
2  ; 18)  

 
OR 
 

102418
10)3(8)3(2)(

2

2

++−=

++−=

xx
xxxp  

 3x = 2 

 x = 
3
2  

 y = 18 
(3)

 
)18(2

24
−

−=x  

 x = 
3
2  

NOTE: 
Answer Only: Full Marks 
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3
2

)18(2
24

=

−
−=

x

x
 

TP (
3
2  ; 18)  

 
OR 

 y = 18 
(3)

 

 
 
 

3
2

24360
2436)(
102418

10)3(8)3(2)(
2

2

=

+−=
+−=′
++−=

++−=

x

x
xxp

xx
xxxp

 

TP (
3
2  ; 18)  

 
OR 
 

18
3
218

102418
10)3(8)3(2)(

2

2

2

+⎟
⎠
⎞

⎜
⎝
⎛ −−=

++−=

++−=

x

xx
xxxp

 

TP (
3
2  ; 18) 

 
 

 24360 +−= x  
 

 x = 
3
2  

 y = 18 
(3)

 

18
3
218)(

2

+⎟
⎠
⎞

⎜
⎝
⎛ −−= xxp

 

 x = 
3
2  

 y = 18 
(3)

[15]
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QUESTION 6 
 
6.1 xxf 3)( =  

xxf 3
1 log)( =−  

 
 answer 

(1)
6.2 

x

y

(0 ; 1)

(1 ; 0)

f

f -1

 

xxf 3
1 log)( =−  

(Log Graph) 
shape 
x-intercept 

 
xxf 3)( =  

(Exponential Graph) 
shape 
y-intercept 

(4)

6.3 x > 0 
 
OR 
 

( )∞∈ ;0x  
 
 

 answer 
(2)

6.4 0 < x ≤  1  critical values 
 notation 

(2)
6.5 4−>y   OR );4( ∞−∈y   answer         

(2)
6.6 23)( −−= xxg   OR  )2()( −−= xfxg  

 
OR 

( )xxg 3
9
1)( −=   OR  )(

9
1)( xfxg −=  

 

  – (sign)  
  x – 2  

(2)

  – (sign)  

  
9
1  

(2)
[13]
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QUESTION 7 
 
7.1 

000748R

000850
100
88

=

×
 

 
OR 
 

000102R

000850
100
12

=

×
 

Loan amount  = R850 000 – R102 000 
  = R748 000 
 

  

000850
100
88

×   

 answer 
(2)

  

000850
100
12

×   

 answer 
(2)

7.2 

%6,9
.%38,9

09380689,0
12
09,011

12

≠
=
=

⎟
⎠
⎞

⎜
⎝
⎛ +=+

apr
i

i

e

e

 

Not correct 
 
OR 
 

%9
.%2,9

092018201,0
12

1007668183,1

12
1096,1

12
1096,01

12

12

≠
=
=

+=

+=

⎟
⎠
⎞

⎜
⎝
⎛ +=+

apr
i

i

i

i

 

Not correct 

 

 
12
09,0  

 substitution 
 answer 
 decision 

(4)

 
12
i  

 substitution 
 
 
 
 
 
 

 answer 
 decision 

(4)

7.3 

95,7296R
12
09,0
12
09,011

000748

])1(1[

240

=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ +−

=

+−
=

−

−

x

x

i
ixP

n

v

 

      

 
 subs into  

   correct  
   formula 

 i = 
12
09,0  

 n = – 240 
 answer 

(4)
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7.4 

years03,18
months35,216

700
139log

12
09,01log

700
139

12
09,01

12
09,011

700
561

12
09,0

12
09,0110007

000748

])(1x[1 n

=
=

=⎟
⎠
⎞

⎜
⎝
⎛ +−

=⎟
⎠
⎞

⎜
⎝
⎛ +

⎟
⎠
⎞

⎜
⎝
⎛ +−=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ +−

=

+−
=

−

−

−

−

n

n

i
iP

n

n

n

v

 

 
OR 
 

years03,18
700
139log

12
09,01log12

700
139

12
09,01

12
09,011

700
561

12
09,0

12
09,0110007

000748

])(1[1

12

12

12

n12

=

=⎟
⎠
⎞

⎜
⎝
⎛ +−

=⎟
⎠
⎞

⎜
⎝
⎛ +

⎟
⎠
⎞

⎜
⎝
⎛ +−=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ +−

=

+−
=

−

−

−

−

n

n

i
ixP

n

n

n

v

      

 
 
 

 subs into  
    correct  
    formula 
 
 
 
 
 

 simplification 
 
 

 use of logs  
 
 

 answer 
(4)

 
 
 

 subs into  
    correct  
    formula 
 
 
 
 
 

 simplification 
 
 

 use of logs  
 
 

 answer 
(4)

[14]
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QUESTION 8 
 
8.1 

x

hx
h

hxh
h

hxhxf

hxhxfhxf
hxhx

hxhxf
xxf

h

h

h

2

)2(lim

)2(lim

2lim)(

2)()(
29
)(9)(

9)(

0

0

2

0

2

22

2

2

−=

−−=

−−
=

−−
=′

−−=−+

−−−=

+−=+

−=

→

→

→

 

 
OR 
 

( ) ( ) ( )

( ) ( )

( )

( )

( )
x

hx
h

hxh
h

hxh
h

xhxhx
h

xhx
h

xfhxfxf

h

h

h

h

h

h

2

2lim

2lim

2lim

929lim

99lim

lim

0

0

2

0

222

0

22

0

0

−=

−−=

−−
=

−−
=

+−++−
=

−−+−
=

−+
=′

→

→

→

→

→

→

 

 
 

 substitution 
 

 simplification 
 
 

 formula  
 

 common factor 
 
 

 answer 
(5)

 formula  
 
 

 substitution 
 

 simplification 
 
 
 
 

 common factor 
 
 

 answer 
(5)

8.2.1 

2
1

2
1

3

61

]61[

−
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
+=

+

x

xD

xD

x

x

 

 
 

 2
1

6x  
 answer 

(2)

8.2.2 

8
35

8
3
8
31

8
38

6

5

5

5

6

−−=

−=

−=

−
=

−

−

x
dx
dy

xx

x
x

x
xy

 

 5−x  

 x
8
3  

 
 65 −− x  

 
8
3

−  

(4)
[11]
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QUESTION 9 
 
 

 
 
9.1 

61022
)3)(12(2)(

2
36

)30()10(6
)3()1()(

23

2

2

2

−−−=

−++=

=
−=−

−+=−

−+=

xxx
xxxxf

a
a

a
xxaxf

 

 

 substitution of  
       x-values 

 subs (0 ; – 6) 
 

 a = 2 
 

 simplification 
 (5)

9.2 

( )18,96;1,67B
27

512;
3
5B

1
3
5
0153
0523

01046

1046

2

2

2

−⎟
⎠
⎞

⎜
⎝
⎛ −

−==

=+−
=−−

=−−

−−=′

OR

))((

)(

xorx

xx
xx

xx

xxxf

 

646)( 2 −−=′ xxxf  
 0)( =′ xf  

 
 factors 

 
 

 x-value 
 y-value 

(5)

9.3 

3
4

2
3
4

)2)(43(0
8230
1646)(
1622

)66(61022)(

2

2

23

23

−=∴

=−=

−+=
−−=

−−=′

−−=

−−−−−=

x

xorx

xx
xx
xxxh

xxx
xxxxxh

 

 
 xxxxh 1622)( 23 −−=  
 1646)( 2 −−=′ xxxh  
 0)( =′ xh  

 
 factors 

 
 
 

 correct x-value 
 

(5)
[15]

 

x

y

O

C(3 ; 0)

B

D(0 ; −6)

A(−1 ; 0)

f

E

g
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QUESTION 10 
 
10.1 

3
8)1(5

−=
−=y  

Point of contact is (1 ; – 3) 

 subs 1  
(1)

10.2 

( )

5
3

21
12)1(65

5)1(
26)(

2
7)1()1()1(23

2

2

23

=
−=

+=−
++=

=′
++=′

+=
−++=−

q
p

qp
qp

g
qpxxxg

qp
qp

 

 
 subs (1 ; – 3)  

 
 
 

 
qpxxxg ++=′ 26)( 2  

 subs x = 1 and y = 5 
 simplification 

 
 p-value 
 q-value 

(6)
[7]

 
QUESTION 11 
 
 

x

y

− 1

1/2  3

− 1/3  

2

f

 

 
 

 x-intercepts  
 turning point  

 shape 

[4]

 



Mathematics/P1 19 DBE/Feb.–Mar. 2012 
 NSC – Memorandum 

Copyright reserved Please turn over 

 
 
QUESTION 12 
 
12.1 0, Nyx ∈  

1802
50

100

≤+
≤

≤+

yx
x

yx
  OR  

90
2
1

50
100

+−≤

≤
+−≤

xy

x
xy

 

 

 
100≤+ yx   

 1802 ≤+ yx  
  50≤x  

(5)

12.2 

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

Small Tables

Large tables

FEASIBLE 
REGION

A(20 ; 80)

 
 

  each constraint 
 

 feasible region 
(4)

12.3 90 tables  answer          
(1)

12.4 yxP 400030 +=   answer        
(1)

12.5 Maximum at A (20 ; 80) 
20 small tables and 80 large tables. 

 answer 
(2)

12.6 

400020
2
1

400
1

400

400

≤≤

−≤−≤−

−=

+=

q

q

qm

yqxP

 

 
 

 
040

qm −=  

400020 ≤≤ q  
 
 

(2)
[15]

 
TOTAL:  150 
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QUESTION 12.2 

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

Small tables

Large tables

FEASIBLE 
REGION

A(20 ; 80)

 


