1. (A) R(x) = 94.8x – 5x2
              = – 5(x2 – (94.8/5)x)
              = – 5(x2 – 2×(94.8/10)x + 9.482 – 9.482)
              = – 5(x2 – 2×(94.8/10)x + 9.482) + 5×9.482
              = – 5(x – 9.48)2 + 449.352

Hence R(x) is maximized at x = 9.48 million = 9,480,000. Maximum revenue = $449.352 million = $449,352,000.

(B) Break-even points:
              R(x) = C(x)
      <=> 94.8x – 5x2 = 156 + 19.7x
      <=> – 5x2 + 75.1x – 156 = 0
      <=> x = [– 75.1 ± √((–75.1)2 –  4×(– 5)×( –156))]/(–10) = 2.47, 12.53.

(C) Clearly, R(x) – C(x) > 0 (i.e., profit) <=> – 5x2 + 75.1x – 156 > 0 <=> 2.47 < x < 12.53, since a parabola with a negative coefficient of x2 is positive between the real roots. Consequently, 
R(x) – C(x) < 0 <=> x < 2.47 or x > 12.53.


2. (A) (3/4)x = (64/27) = (43/33) = (3/4)– 3, hence x = – 3.

(B) e– 3x2 + 15x – 72 = e– x2 + 35x – 22 <=> – 3x2 + 15x – 72 = – x2 + 35x – 22
<=> 2x2 + 20x + 50 = 0 <=> x2 + 10x + 25 = 0 <=> (x + 5)2 = 0 <=> x = – 5.

(C) logb x = (2/3)logb 27 + 2logb 2 – logb 3
<=> logb x = logb (33)2/3 + logb 22 – logb 3 = logb ((33)2/3 × 22/3) = logb 12 <=> x = 12.

(D) loga x + loga (x – 4) = loga (x + 6)
<=> loga(x(x – 4)) = loga (x + 6)
<=> x(x – 4) = x + 6
<=> x2 – 5x – 6 = 0 <=> x2 – 6x + x – 6 = 0 <=> (x – 6)(x + 1) = 0 <=> x = 6 or – 1.
But x = – 1 is discarded, since we must have x > 0, x – 4 > 0.

(E) log1/3 (x2 + x) – log1/3 (x2 – x) = – 1
<=> log1/3 [(x2 + x)/(x2 – x)] = – 1
<=> (x2 + x)/(x2 – x) = (1/3)– 1
<=> (x + 1)/(x – 1) = 3 <=> x + 1 = 3(x – 1) <=> x = 2.


3. (A) Here we have an arithmetic sequence, with a1 = f(0) = 72, … , a51 = f(50) = 72 – 6×50 = – 228, common difference = 6. Hence the sum is 51×(72 + (– 228))/2 =  – 3978.
(B) Here we have a geometric sequence, with a1 = g(0) = 5, … , a31 = g(30) = 5(0.5)30, with common ratio = 0.5. Hence the sum is 5×(1 – (0.5)31)/(1 – 0.5) = 9.999.


4. Here i = 0.06.

(A) For n = 12 deposits of PMT = $5000 each, FV = 5000×[(1.06)12 – 1]/0.06 = 84349.71.
This FV earns compound interest for n = 36 years, hence money in Earl’s account at the time of his retirement = 84349.71×(1.06)36 = $687218.34.

(B) For n = 36 deposits of PMT =$5000 each, FV = 5000×[(1.06)^36 – 1]/0.06 = $595604.33.
This is the money is Larry’s account at the time of his retirement.

(C) [bookmark: _GoBack]Earl paid 12×$5000 = $60,000, Larry paid 36×$5000 = $180,000.


5. (A) Here i = 0.0648/12 = 0.0054. Now the PV of an annuity that pays PMT = 1500 per month for n = 12×20 = 240 months is
PV = 1500×[1 – 1.0054–240]/0.0054 = 201505.61.
This is the FV for n = 12×15 = 180 monthly deposits, hence
PMT = 0.0054×201505.61/(1.0054180 – 1) = 664.99.

(B) Total interest = total receipts – total payments = 1500×240 – 664.99×180 = 240301.80.

(C) For n = 180, PMT = 1000 we have FV = 1000×(1.0054180 – 1)/0.0054. Since this is the PV for n =240 withdrawals, we have:

PMT×[1 – 1.0054–240]/0.0054 = 1000×(1.0054180 – 1)/0.0054
<=> PMT = 2255.69


6. (A) x + y + z = 16, 300x + 900y + 1500z = 19200 <=> x + 3y + 5z = 64.

(B) 1  1  1 | 16
      1  3  5 | 64

R2 --> R2 – R1 gives:
    1  1  1 | 16
    0  2  4 | 48



R2 --> R2/2 gives:
1  1  1 | 16
0  1  2 | 24

R1 --> R1 – R2 gives:
1 0  – 1 | – 8 
0 1     2 | 24

which is equivalent to: x – z = – 8, y + 2z = 24.

Thus we have infinitely many solutions of the form:
x = t – 8, y = 24 – 2t, z =t.

Since we must have x ≥ 0, y ≥ 0, z ≥ 0 integers, we get: t ≥ 8, 24 – 2t ≥ 0, or 8 ≤ t ≤ 12, or t = 8, 9, 10, 11, 12, i.e., (x, y, z) = (0, 8, 8), (1, 6, 9), (2, 4, 10), (3, 2, 11), (4, 0, 12).

(C) Income for a fixed value of t: f(t) = 19.95(t – 8) + 29.95(24 – 2t) + 39.95t = 559.2, i.e., every solution gives the same income!

7.          (A)   We have 
            M =    
              (B) (I – M)X = D where D =      
              (C) We have
                    0.8  −0.4  −0.3 | 20
                  −0.2    0.9  −0.1 | 10     
                  −0.2  −0.1    0.9 | 30
               R1 --> R1/0.8 gives:
                     1  −0.5  −0.375 | 25
                  −0.2    0.9  −0.1 | 10     
                  −0.2  −0.1    0.9 | 30

               R2 --> R2 + 0.2R1, R3 --> R3 + 0.2R1 gives:
                     1  −0.5  −0.375 | 25
                     0    0.8  −0.175 | 15    
                     0  −0.2    0.825 | 35
            R2 --> R2/0.8 gives:
                 1  −0.5  −0.375 | 25
                 0    1  −0.21875 | 18.75    
                 0  −0.2    0.825 | 35
            R1 --> R1 + 0.5R2, R3 --> R3 + 0.2R1 gives:
                 1    0  −0.484375 | 34.375
                 0    1  −0.21875   | 18.75    
                 0    0    0.78125   | 38.75
            R3 --> R3/0.78125 gives:
                 1    0  −0.484375 | 34.375
                 0    1  −0.21875   | 18.75    
                 0    0     1               | 49.6
          Finally, R1 --> R1 + 0.484375R3, R2 --> R2 + 0.21875R3 gives:
                 1    0     0   | 58.4
                 0    1     0   | 29.6   
                 0    0     1    | 49.6

8.       The feasible region is the triangular region shown in the plot below:[image: ]
The three corner points are obtained by solving:
3x + y =24, 6x + 6y = 96 <=> x = 4, y = 12 and 20x + 10y = 200
3x + y = 24, 3x + 9y = 90 <=> x = 21/4, y = 33/4 and 20x + 10y = 187.5
6x + 6y = 96, 3x + 9y = 90 <=> x = 9, y = 7 and 20x + 10y = 250.
Thus min (20x + 10y) = 187.5, max (20x + 10y) = 250.

9. (A) C6,1× C8,1 = 6×8 = 48
     (B) C6+8,2 = 14!/(2!×12!) = 14×13/2 = 91

10. Let Pi and Fi denote, respectively, the events ‘passing at i-th try’ and ‘failing at i-th try’, i = 1, 2, 3. Then we have:
P(P1) = 0.4, P(F1) = 0.6, 
P(P2 | F1) = 0.6, P(F2 | F1) = 0.4, 
P(P3 | F1 and F2) = 0.2, P(F3 | F1 and F2) = 0.8.
Note that given P1, there will be no 2nd try, and given P2, there will be no 3rd try.

(A) P(passes at 1st try, or (fails at 1st try and passes at 2nd))
    = P(P1) + P(F1) P(P2 | F1) = 0.4 + 0.6×0.6 = 0.76
(B) P(F1) P(F2 | F1) P(F3 | F1 and F2) = 0.6×0.4×0.8 = 0.192
(C) P(F1) P(F2 | F1) P(P3 | F1 and F2) = 0.6×0.4×0.2 = 0.048.
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