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1. Find the natural domain of the function f(x) =
1√

|2x− 7| − 3
. (Write your answer in interval

notations)[10]
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2. Evaluate the following limits:

(a) lim
x→2

√
4x + 1− 3

x− 2
;[8]

(b) lim
x→+∞

√
4x3 + 2x− 1
x3 − 3x + 7

[8]
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3. Let f(x) be the function defined piecewise by

f(x) : =


4

3x
− a

3
, if x < 2

1, if x = 2
x2 − 1
x− a

, if x > 2

.

Write your answer in the space provided (no explanation needed):

(a) The function f(x) is defined at x = 2 with f(2) = ;[2]

(b) lim
x→2−

f(x) = ;[2]

(c) lim
x→2+

f(x) = ;[2]

(d) The function f(x) is continuous at x = 2 if a = ; (Hint: lim
x→2

f(x) = f(2))[3]

(e) The function f(x) has a removable discontinuity at x = 2 if a = ;[3]

(f) The function f(x) has an infinite discontinuity at x = 2 if a = ;[2]

(h) With the information above, we can conclude that the function is not differentiable at
x = 2 if a = .[2]
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4. Use techniques of differentiation to find the derivative (do not simplify) y′(x) = dy
dx for:

(a) y =
x tan(x)
x2 + 1

;[8]

(b) y =
√

(x2 + 1) sin3(x).[8]
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5. Let f(x) =
√

5− x.

(a) Find the linear approximation of f(x) at the point x0 = 1.[10]

(b) Use the linear approximation from part (a) to estimate the value of
√

4.12.[6]

(c) What is the error in this approximation if
√

4.12 = 2.029?[2]
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6. Given that y2 + xy = x3,

(a) Find y′ =
dy

dx
;[10]

(b) find the equation of the tangent line to the curve y2 + xy = x3 at the point (2, 2).[6]
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7. Find the (x, y)-coordinates of the point on the graph of the function f(x) = x4 +2x−1 where[8]
the tangent line is perpendicular to the line 6y + x− 4 = 0.
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