


Kuwait University Calculus I - MidTerm I- April 8, 2010- 90 min

1. (i) lim
x→−∞

x+
√

x2 + 3x + 1 = lim
x→−∞

(x +
√

x2 + 3x + 1)(x−√x2 + 3x + 1)

(x−√x2 + 3x + 1)

lim
x→−∞

(−3x− 1)

(x− |x|
√

1 + 3
x

+ 1
x2 )

= lim
x→−∞

x(−3− 1
x
)

x(1 +
√

1 + 3
x

+ 1
x2 )

= −3

2
.

(ii) lim
x→π

(x− π)2 cos

(
1

π − x

)
= 0. (Sandwich Theorem)

2. f is discontinuous at x = 0, 1, 2.

a. At x = 0 : f has removable discontinuity.

lim
x→0−

x− 5

(x− 5)(x− 1)
= −1.

lim
x→0+

x2 + x

x3 − x
= lim

x→0+

x(x + 1)

x(x− 1)(x + 1)
= −1.

b. At x = 1 : f has infinite discontinuity.

lim
x→1−

x(x + 1)

x(x− 1)(x + 1)
= −∞.

lim
x→1+

−2|x− 2|
(x− 2)(x− 1)

= +∞.

c. At x = 2 : f has jump discontinuity.

lim
x→2−

2(x− 2)

(x− 2)(x− 1)
= 2.

lim
x→2+

−2(x− 2)

(x− 2)(x− 1)
= −2.

3. f ′(x) = cos(x) tan(x)+sec2(x) sin(x)+3

(− sin(x)(1 + sin(x))− cos(x) cos(x)

(1 + sin(x))2

)
.

f ′(π) = −3

4. y = x
√

x. Thus, y′ = 3
2

√
x. Setting 3

2

√
x = 3, we get x = 4, y = 8.

5. f ′(−1) = lim
h→0

√
2− h−√2

h
= lim

h→0

(√
2− h−√2

h

)(√
2− h +

√
2√

2− h +
√

2

)
=

− 1

2
√

2
.

6. Let h(x) = f(x) − g(x) = x2 − 2x − 1 + x9. Since h is continuous
everywhere, and h(−1) = 1 > 0 & h(0) = −1 < 0, then by IVT,
∃ c ∈ (−1, 0) such that h(c) = 0. Thus, the graphs of f and g intersect.

7. lim
x→±∞

|x|(2x2 + 3)

x3 + 8
= ±2. Thus, y = ±2 (H.A).

lim
x→−2±

|x|(2x2 + 3)

(x + 2)(x2 − 2x + 4)
= ±∞. Thus, x = −2 (V.A).
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