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ANNEXURE : SOLUTION ASSIGNMENT 02/2007 QUESTION 1 (24 marks) MULTIPLE CHOICE QUESTIONS 1.1



Evaluation of statements Statements 1, 2 and 3 are qualitative aspects. Statement 4 is a quantitative aspect as it is a matter dealing with cost. Option (d) is therefore correct.



1.2



(3)



Evaluation of costs Cost 1 is irrelevant Cost 2 is relevant Cost 3 is irrelevant Cost 4 is relevant Costs 2 and 4 are relevant, option (c) is therefore correct.



1.3



(3)



Evaluation of statements Statement 1 is true. Statement 2 is false. Variable costs are costs that, in total, change in direct proportion to changes in activity (volume). Statement 3 is false. Marginal income is obtained by deducting variable costs, including variable administrative costs, from the selling price. Statement 4 is false. Semi-variable costs vary, but not in direct relation to a change in volume. Statements 2, 3 and 4 are false and option (a) is therefore correct.



1.4



(3)



Number of units to be sold to realise a profit of R50 000 Profit



=



R50 000



=



R90 000



=



Sales - Variable costs – Fixed costs R120 000x - R40 000 10x 20 000 4x



x



=



22 500



Option (c) is therefore correct.



(3)
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QUESTION 1 (continued) 1.5



Break-even sales Break even sales



= =



Fixed costs Marginal income ratio R40 000 + R19 000 0,37①



=



R159 459,46



≈



R159 460



① Marginal income ratio =



= =



Marginal income Sales R200 000 - (R120 000 x 1,05) R200 000 0,37



Option (a) is therefore correct. 1.6



(3)



Evaluation of statements Statement 1 is true as perfect correlation between two sets of data will result in a coefficient of correlation of 1 or -1. Statement 2 is false, because when perfect correlation exists between two sets of data, the high-low method will render exactly the same results as regression analysis. Statement 3 is false as, although a straight line indicates a perfect correlation between two sets of data, it is not a prerequisite for the application of regression analysis. Statement 4 is false, as a coefficient of correlation between 0,75 and -0,75 is accepted as a general guideline for the application of regression analysis. Statements 2, 3 and 4 are false and option (c) is therefore correct.



1.7



(3)



Value of closing stock according to the absorption costing method Units closing stock x Total production costs Units available for sale 4 = x (R16 000 + R100 000 + R64 000) 60 = R12 000 Option (d) is therefore correct.



(3)
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QUESTION 1 (continued) 1.8



Value of closing stock according to the direct costing method Units closing stock x Total production costs Units available for sale 4 = x [(R16 000 x 35%) + R64 000] 60 = R4 640 Option (a) is therefore correct.



(3) [24]



QUESTION 2 (21 marks) PRETTY PATIO TRUST (a)



Break-even point in units: Break-even point in units



=



Fixed costs Marginal income per unit



=



R84 000 ①



=



R300② 280 patio sets (12)



Calculation: ①



Fixed costs Variable and fixed manufacturing overheads: Hours



Manufacturing overheads R



12 000* 9 000



96 000 81 000



3 000



15 000



* R96 000 R8 Variable costs per hour



=



R15 000 3 000



=



R5 R



Total costs



96 000



Less: Variable costs (R5 x 12 000)



60 000



Fixed costs



36 000
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QUESTION 2 (continued) Total fixed costs R



②



Manufacturing overheads



36 000



Administrative cost (R80 000 x 60%)



48 000



Total fixed costs



84 000



Marginal income per unit R



Sales



1 200



Less: Variable costs



900



Direct material (R200 000 ÷ 400 x 94%)



470



Direct labour (10 000 ÷ 400 x R8)



200



Manufacturing overheads [(R96 000/8 x R5) ÷ 400]



150



Administrative expenses [(R80 000 x 40%) ÷ 400]



80



Marginal income per unit



(b)



300



Margin of safety envisaged for April 2007 Actual sales - Break-even sales Actual sales 350 - 280 = x 100% 350 = 20%



Margin of safety ratio =



Actual sales can drop by 20% before a loss will be suffered. (c)



(4)



Acceptance or rejection of the special order R



Sales (R1 000 x 50)



50 000



Less: Variable costs



45 000 ①



Net profit



5 000



It will be advisable to accept the special order as it contributes an additional R5 000 to profit. All fixed costs incurred have been recovered and no additional fixed costs have to be incurred to manufacture the additional 50 patio sets, as the capacity level has not been exceeded. Calculation: ①



R900 x 50 = R45 000



(5) [21]
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QUESTION 3 (23 marks) PILLAY ENTERPRISES Marginal income per unit Slip-slops R



Strap sandals R



Selling price



20,00



30,00



Less: Variable costs



12,10



19,25



Plastic granules



5,00



7,00



Canvas straps



2,00



4,00



Direct labour



1,50



2,25



Variable overheads



3,60 ①



6,00 ①



Marginal income per unit



7,90



10,75



Calculation: ①



Variable overheads R



Total overheads (6/60 x R48 x 32 000) + (10/60 x R48 x 24 000) Less: Fixed overheads



345 600 86 400



Variable overheads



259 200



Number of machine hours (6/60 x 32 000) + (10/60 x 24 000) Variable overhead rate per machine hour (R259 200/7 200) Variable overhead cost per unit - Slip-slops (6/60 x R36) - Strap sandals (10/60 x R36)



7 200 R36 R3,60 R6,00 (7)



Constraints Plastic granules Products



Units



Rand per unit



Machine hours Total R



Units



Hours per unit



Total hours



Slip-slops



32 000



5



160 000



32 000



6/60



3 200



Strap sandals



24 000



7



168 000



24 000



10/60



4 000



Order slip-slops



10 000



5



50 000



10 000



6/60



1 000



Required



378 000



8 200



Available



360 000



8 000 ②



Shortage



18 000



200



Plastic granules and machine hours are both constraints. (6)
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QUESTION 3 (continued) Calculation: ②



Available machine hours @ 100% capacity Machine hours @ 90% (calculation ①) Machine hours @ 100% (7 200/90 x 100)



7 200 8 000



Marginal income per constraint Plastic granules Products



Machine hours



Marginal Rand per Marginal Ranking Marginal income per unit income income unit per rand per unit



Hours Marginal Ranking per unit income per hour



Slip-slops



7,90



5



1,58



1



7,90



6/60



79,0



1



Strap sandals



10,75



7



1,54



2



10,75



10/60



64,50



2



The ranking of both products favour the slip-slops, therefore manufacture the maximum of slip-slops and use the remaining production factors for strap sandals. (6) Plastic granules R



Machine hours hours



Available Less: Required for order



360 000 50 000



8 000 1 000



Available for normal production Less: Required for slip-slops



310 000 160 000



7 000 3 200



Available for strap sandals



150 000



3 800



Number of strap sandals - granules (150 000/7) - machine hours (3 800 x 60/10)



21 428,5 22 800



Limited to 21 428 units Therefore 32 000 slip-slop and 21 428 strap sandals should be manufactured.



(4) [23]
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QUESTION 4 (30 marks) PECDU LIMITED (a)



Optimal product mixture Objective function Maximise 42x + 58y Where x y



= =



Electronic igniters, and Vacuum sensors



Marginal income per unit Electronic igniters R



Vacuum sensors R



Selling price



90,00



120,00



Less: Variable costs



48,00



62,00



Components



18,00



26,00



Direct labour



30,00



36,00



Marginal income per unit



42,00



58,00



Constraints Components Products



Units



Rand per unit



Normal production



Direct labour Total R



Units



Hours per unit



632 000



23 400



Electronic igniters Vacuum sensors



12 000 16 000



18 26



216 000 416 000



12 000 16 000



0,75 ①



Order Electronic igniters



5 000



18



90 000



5 000



0,75



722 000 642 000 ③



Required Available Shortage



Total hours



0,90 ②



9 000 14 400 3 750 27 150 24 480 ④



80 000



Components and direct labour are both constraints, therefore the marginal income per constraint must be determined. Calculations: ①



R30 ÷ R40



=



0,75 hours



②



R36 ÷ R40



=



0,90 hours



③



R53 500 x 12



=



R642 000



④



12 x 12 x 170



=



24 480 hours



2 670
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QUESTION 4 (continued) Marginal income per constraint Components



Direct labour



Marginal Rand per Marginal Ranking Marginal Hour per Marginal Ranking income per unit income income unit income unit per rand per unit per hour



Products



R



R



R



Electronic igniters



42



18



2,33



1



42



0,75



56,00



2



Vacuum sensors



58



26



2,23



2



58



0,90



64,44



1



NOTE:



R



R



The above table only relates to a decision dealing with normal production, as the question has already assumed that the order has been accepted.



Linear programming will therefore be required to determine the optimal product mixture: Production factors subject to linear programming



Components Labour hours



Available



Required for order



Subject to linear programming



R642 000 24 480



R90 000 3 750



R552 000 20 730



Equations Components



:



Direct labour



:



(ii) x 24



:



(i) - (iii)



:



18x +



26y ≤ 552 000



(i)



0,75x + 0,9y ≤ 20 730 18x + 21,6y ≤ 497 520



(ii) (iii)



4,4y ≤ 54 480 y ≤ 12 381,818



Substitute y



= 12 381,818 in (i): 18x + (26)12 381,818 ≤ 552 000 18x ≤



552 000 - 321 927



18x ≤ 230 073 x ≤ 12 781,83
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QUESTION 4 (continued) But x is limited to 12 000 units Substitute x = 12 000 in (i):



18(12 000) + 26y ≤ 552 000 26y ≤ 552 000 - 216 000 26y ≤ 336 000 y ≤ 12 923,08



Substitute x = 12 000 in (ii) :



0,75(12 000) + 0,9y ≤ 20 730 0,9y ≤ 20 730 - 9 000 0,9y ≤ 11 730 y ≤ 13 033,33



Therefore 12 000 electronic igniters and 12 923 vacuum sensors should be manufactured for the normal demand in addition to the order of 5 000 units. (25) (b)



Number of units of normal production forfeited as a result of the acceptance of the order Components



Direct labour



R



hours



Available for production



642 000



24 480



Required for normal production [per (a)]



632 000



23 400



10 000



1 080



Surplus



Therefore, if the order was not accepted, no constraints would have existed, and the full demand would have been manufactured, namely 12 000 electronic igniters and 16 000 vacuum sensors. Units which cannot be manufactured due to the acceptance of the order: Vacuum sensors (16 000 - 12 923) = 3 077 units (c)



(4)



Marginal income relating to units in (b) Marginal income (3 077 x R58) = R178 466



(1) [30]
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QUESTION 5 (20 marks) FARM WORKER (a)



Linear relationship r



n∑ xy - ∑ x ∑ y



=



n∑ x 2 -



(b)



2



(10 x 2 761 035 ) − (790 x 34 609 )



r



=



r



=



269 240,00 271 897,80



r



=



0,99



(i)



( ∑ x ) 2 n∑ y 2 - ( ∑ y )



(10 x 63 300 ) − 624 100



(10 x 120 608 941) − 1 197 782 881



(3)



High-low method Units



Cost R



High



95



3 971



Low



60



2 907



35



1 064



Variable cost per unit



Fixed cost



=



R1 064 35 R30,40



=



R3 971 - (95 x R30,40)



=



R1 083



=



(5) (ii) Least squares method ∑y = ∑ xy = 34 609 =



na + b∑ x a∑ x + b∑ x2 10a + 790b



(i)



2 761 035 =



790a + 63 300b



(ii) (iii)



(i) x 79



:



2 734 111 =



790a + 62 410b



(ii)



:



2 761 035 =



790a + 63 300b



(iii) - (ii) :



∴



-26 924 = - 890b b =



30,25 (Variable element)
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QUESTION 5 (continued) Substitute b



= 30,25 in (i):



34 609 10a a



= 10a + (790 x R30,25) = 34 609 - 23 897,50 = 1 071,15 (Fixed element) (7)



(c)



Monthly net income Production volume per month



= =



2 x (790 ÷ 10) units 158 units R



Sales (158 x R44)



6 952,00



Less: Variable costs (158 x R30,25)



4 779,50



Marginal income



2 172,50



Less: Fixed costs (R1 071,15 + R500)



1 571,15



Net income



601,35 (5) [20]



QUESTION 6 (22 marks) PEBBLES POTTERY Quotation price per statue R



R7 200 x 8 x 1,18) 8 R3 800 Direct labour ( x 65,2 ① x 1,15) 70,8 Variable overheads variable to:



4 024



- Material (R2 300 x 40% x 8/8 x 1,18)



1 086



- Direct labour (R2 300 x 60% x 65,2/70,8 x 1,15)



1 461



Fixed overheads (R5 100/32 x 8)



1 275



Direct material (



8 496



Total costs



16 342



Profit (R16 342 x 40/60)



10 895



Quotation price



27 237



Price to be quoted per statue: (R27 237/8)



R3 405
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QUESTION 6 (continued) Calculations: Labour hours required for next 8 statues



①



Total time for 16 statues Cumulative average time



4



0,96 ② x 10 hours 8,5 hours



= =



Total time for 16 statues (8,5 x 16)



136,0



Less: Time for first 8 statues



70,8 65,2



②



Learning Curve



=



Cumulative average time per unit Previous cumulative average time per unit



=



(10 + 9,2) /2 x 100 10 1



=



96%



x 100 1



Alternative: Cumulative average time per unit



Total time



Units



Doubling



1



-



2



1



9,60 ①



19,20 ⑤



4



2



9,22 ②



36,88 ⑥



8



3



8,85 ③



70,88 ⑦



16



4



8,50 ④



136,00 ⑧



10,00



10,00



Calculations: ①



10



x 0,96



=



9,60



②



9,6



x 0,96



=



9,22



③



9,22



x 0,96



=



8,85



④



8,85



x 0,96



=



8,50



⑤



9,6



x 2



=



19,20



⑥



9,22



x 4



=



36,88



⑦



8,85



x 8



=



70,80



⑧



8,50



x 16



=



136,00



[22] © UNISA 2007
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