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1. Consider the function

f(x) =







x2 + b if x ≤ 2

ax+ 3 if x ≥ 2
,

If f differentiable everywhere, then a+ b =

(a) 11 (correct)

(b) 8

(c) 15

(d) 10

(e) 13

2. If g(x) =
x

ex
, then g(101)(0) =

(a) 101 (correct)

(b) 100

(c) −101

(d) −100

(e) 0
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3. If f(x) =
xex

x2 + ex
, then f ′(0) =

(a) 1 (correct)

(b) e

(c) 0

(d) e−1

(e) e2

4. The equations of the tangent line(s) to the graph of f(x) = x2 − 6x + 9
that pass through the origin (0, 0) are:

(a) y = 0 and y = −12x (correct)

(b) y = x and y = −12x

(c) y = 0 and y = 12x

(d) y = x and y = 12

(e) y = 0 and y = x
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5. lim
x→π

6

2 sinx− 1

x−
π

6

=

(a)
√
3 (correct)

(b)
1

2
(c) 0

(d) 1

(e) DNE

6. If f(x) =
(tanx)− 1

secx
, then f ′

(

π

4

)

=

(a)
√
2 (correct)

(b) 1

(c) 0

(d) −
2√
2

(e)
1√
2
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7. If F (x) = f(3f(4f(x))), where f(0) = 0 and f ′(0) = 2, then F ′(0) =

(a) 96 (correct)

(b) 48

(c) 32

(d) 24

(e) 192

8. The slope of the line tangent to the curve tanxy = xy3 + 2y2 − 8 at the
point (0, 2) is

(a) −
3

4
(correct)

(b) 2

(c) 0

(d)
3

4

(e)
4

3
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9. If 5x2 + 2xy + 2y2 = 9, then y′′ at the point (1, 1) is

(a) −3 (correct)

(b) 16

(c) 8

(d) −4

(e) 4

10. For any x > 0, lim
n→∞

(

1 +
x

n

)

n

(a) ex (correct)

(b) e

(c) en

(d) 1

(e) DNE
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11. If y = (
√
x)x, then y′(2) =

(a) 1 + ln 2 (correct)

(b) 2
√
2

(c) 1

(d) 1 + ln(
√
2)

(e)
1

2
+ ln(

√
2)

12. A particle is moving according to a law of motion s(t) = sin

(

πt

2

)

where

t is measured in seconds and s in meters. Then, the total distance, in
meters, traveled by the particle during the time interval 0 ≤ t ≤ 2 is equal
to

(a) 2 (correct)

(b) 1

(c) 0

(d) 3

(e) 4
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13. A spotlight on the ground shines on a wall 10 meters away. A woman 2m
tall walks from the spotlight towards the wall at a speed of 3m/s. When

the woman is 4m from the building, the length of her shadow on the wall
is decreasing at a rate of

(a)
5

3
m/s (correct)

(b)
30

8
m/s

(c)
5

9
m/s

(d)
5

4
m/s

(e)
10

9
m/s

14. If we use linear approximation (or differentials) to estimate (1.009)9, then
we get (1.009)9 ≈

(a) 1.081 (correct)

(b) 18.1

(c) 1.81

(d) 1.0081

(e) 1.00081
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15. The curve y = x2 − 2x+ cos(lnx) has a horizontal tangent line at x =

(a) 1 (correct)

(b) 0

(c) e

(d) 2

(e)
1

e

16. If y = x sin−1 x+
√
1− x2, then

dy

dx
=

(a) sin−1 x (correct)

(b) x sin−1 x

(c) sin−1 x+
2x√
1− x2

(d) sin−1 x−
2x√
1− x2

(e)
2x√
1− x2
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17. Consider the function y = f(x) = 2x
2+1 + log2 x. The rate of change of y

with respect to x when x = 1 is

(a) 8 ln 2 +
1

ln 2
(correct)

(b) 64 ln 2 +
1

ln 2
(c) 1 + 128 ln 2

(d) 16 +
1

ln 2

(e) 128 +
1

ln 2

18. A linearization L(x) of the function f(x) =
√
x+ sin(x− 1) at a = 1 is

(a) L(x) =
3

2
x−

1

2
(correct)

(b) L(x) =
3

2
x+

1

2

(c) L(x) =
3

2
x−

3

2

(d) L(x) =
3

2
x+

3

2

(e) L(x) =
1

2
x−

1

2


