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1. Evaluate each of the following limits. MARKS (24)

(a) lim
x→2

x− 2

x2 − 4

(b) lim
x→∞

3x2 + x

1− 4x3
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(c) lim
x→1−

|x− 1|
x− 1

2. Find the derivative of each of the following functions. MARKS (24)

(a) y = (x2 + 1)2(2x2 + 5x)
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(b) y = x ex2

(c) y =
ln(2x2 + 1)

x + 1
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3. Find the constant c that makes g continuous on (−∞,∞). MARKS(10)

g(x) =





2x2 + c, if x < 2

c2

2
x + 6, if x ≥ 2.

4. Find the equation of the tangent line to the curve of x2y3 + xy2 − 2x2 = 0 at the point (1, 1).

MARKS(10)
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5. A functionf has the following properties

♠ f(−6) = 2, f(−4) = 4, f(0) = 0, f(4) = −4, f(6) = −2,

♠ f ′(−4) = f ′(4) = 0, f ′′(−6) = f ′′(0) = f ′′(6) = 0,

♠ lim
x→−∞

f(x) = 0, lim
x→+∞

f(x) = 0,

♠ f ′(x) > 0 in (−∞,−4) ∪ (4,∞), f ′(x) < 0 in (−4, 4),

♠ f ′′(x) > 0 in (−∞,−6) ∪ (0, 6), f ′′(x) < 0 in (−6, 0) ∪ (6,∞).

(a) Find the intervals where f(x) is increasing and where it is decreasing;

(b) Find the relative extrema, if any;

(c) Find the intervals where f(x) is concave upward and where it is concave downward;

(d) Point out the inflection points, if any;

(e) Sketch the graph of f(x).

MARKS(20)

x

y
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6. The total weekly cost in dollars incurred by SONY Corp. in producing x HD TVs is given by
the total cost function C(x) = 4000+104x2−x3 and the price is determined as p(x) = 3600−x.

(a) Find the revenue function and the profit function, respectively.

(b) Find the marginal profit function.

(c) At what production level will the profit be maximum? and what is the maximum profit?

MARKS(12)
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