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1.
d

dx

(
ex+1 − ex

ex

)
=

(a) 0

(b) 1

(c) e

(d) ex

(e) ex+1

2. If F (y) =
(
y−2 − 3y−3) (

y−2 + 3y−3), then F ′(1) =

(a) 50

(b) −45

(c) 40

(d) −50

(e) 45
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3. cosh

(
1

3
ln x

)
+ sinh

(
1

3
lnx

)
=

(a) 3
√

x

(b) e
3
√

x + e−
3
√

x

(c) 2 3
√

x

(d) 3
√

x +
1
3
√

x

(e) e
3
√

x

4. The y-intercept of the normal line to the graph of

y =
1 − 3x

1 − 6x
at x =

1

3
is

(a)

(
0,

1

9

)

(b)

(
0,

1

21

)

(c)

(
0,− 1

18

)

(d)

(
0,

1

12

)

(e)

(
0,− 1

21

)
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5. If the area A of a circle is increasing at the rate of
8π

9
cm2/min,

then the rate of change of the radius of the circle when

A =
π

9
cm2 is

(a)
4

3
cm/min

(b)
1

3
cm/min

(c)
1

6
cm/min

(d)
2

3
cm/min

(e)
2

9
cm/min

6. The position of a particle is given by the equation

s = f(t) = 2t3−27t2+108 t where t is measured in seconds

and s in meters. If the particle is moving in the negative
direction on the largest time interval (α, β), then 5α−2β =

(a) 3

(b) 1

(c) 10

(d) 2

(e) 9



MATH 101-T083 (EXAM II) Page 4 of 10 MASTER

7. If α and β are constants such that the function

f(x) =

{
αx + β, x < 0
2 sinx + 3 cosx, x ≥ 0

is differentiable, then f(−5) =

(a) −7

(b) 9

(c) −5

(d) 3

(e) −8

8. The equation of the tangent line to the curve y =
sec x

x2
at x = π, is

(a) y =
2

π3x − 3

π2

(b) y =
1

π3x − 2

π2

(c) y =
2

π3x +
1

π2

(d) y = − 4

π3x +
3

π2

(e) y = − 3

π2x +
2

π2
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9. If f(x) = cot
(π

4

√
cot 2x

)
, then f ′

(π

8

)
=

(a) π

(b)
π

4

(c)
π

2

(d)
1

2

(e) 4

10. If 3x2 − 4xy + y2 = 15, then
dy

dx
=

(a)
3x − 2y

2x − y

(b)
2x − 3y

x + 2y

(c)
3x + 2y

2x − y

(d)
3x − 6y

2 − y

(e)
3

2 + y
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11. If y =
1

3
tan−1

(
x + 1

3

)
, then

dy

dx
=

(a) (x2 + 2x + 10)−1

(b) x(x2 + 2x + 10)−1

(c) 3(x + 1)(x2 + 2x + 10)−1

(d)
1

3
(x + 1)(x2 + 2x + 10)−1

(e) 9(x2 + 2x + 10)−1

12. If L(x) = (f ◦ g ◦ h)(x), where h(1) = 2, g(2) = 3,

h′(1) = 4, g′(2) = 5, and f ′(3) = 6, then L′(1) =

(a) 120

(b) 50

(c) −50

(d) 240

(e) 720
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13. If f(x) = sin2 x, then f (5)(x) =

(a) 32 sinx cosx

(b) 8 sinx cosx

(c) 16(cos2 x − sin2 x)

(d) cos2 x

(e) 16 sin2 x cos x

14. If y =
x2/3(x − 1)1/3

x + 2
, then y′(2) = [Hint: Use

logarithmic differentiation].

(a)
5 3
√

4

48

(b)
9 3
√

2

8

(c)
7 3
√

2

48

(d)
11 3
√

4

24

(e)
13 3
√

4

48
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15. If f(x) =
√

1 + x2 where x > 0, then

f(sinhx) + f ′(csch x) =

(a) cosh x + sech x

(b) 2 coshx

(c) cosh x + sinhx

(d) 2 coshx + 1

(e) cosh x + cothx

16. If f(x) = (sin−1 x)x+ 1
2 , then f ′

(
1

2

)
=

(a)
π

6
ln

π

6
+

2
√

3

3

(b)
π

3
ln

π

3
+

π
√

3

3

(c)
π

6
ln

π

6
+
√

3

(d)
π

3
ln

π

3
+

3
√

3

2

(e)
π

6
ln

π

6
+

π
√

3

18
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17. Let T be the tangent line to the parabola y = x2 at the
point P (α, β). If α < 0 and T passes through the point

(−2,−5), then the slope of T is equal to

(a) −10

(b) 2

(c) −15

(d) 5

(e) −25

18. If Ax2 + By2 = C, where A, B, and C are nonzero
constants, then y′′ =

(a) − AC

B2y3

(b) −AB2

Cy3

(c) −ACx

By2

(d) −ABC

y3

(e) − AC

B4y3
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19. The given figure shows a right triangle ABC at B and BD
is perpendicular to AC. If the lengths of AB, BD, and BC

are, respectively, x, y, and 3, then lim
θ→0+

x

y

�

�

�
�

�
�

�

�

(a) is equal to 1

(b) is equal to 3

(c) is equal to
1

3

(d) is equal to 0

(e) does not exist

20. A particle is moving along the curve y = x2 + 1. As the
particle passes through the point (1, 2), its y-coordinate

increases at a rate of 10 cm/s. At this instant, the distance
from the particle to the origin is changing at a rate of

(a) 5
√

5 cm/s

(b) 6
√

5 cm/s

(c) 5 cm/s

(d) 20 cm/s

(e) 2
√

5 cm/s
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1. If the area A of a circle is increasing at the rate of
8π

9
cm2/min,

then the rate of change of the radius of the circle when

A =
π

9
cm2 is

(a)
4

3
cm/min

(b)
2

9
cm/min

(c)
1

3
cm/min

(d)
2

3
cm/min

(e)
1

6
cm/min

2. If F (y) =
(
y−2 − 3y−3) (

y−2 + 3y−3), then F ′(1) =

(a) 40

(b) −45

(c) −50

(d) 45

(e) 50
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3. cosh

(
1

3
ln x

)
+ sinh

(
1

3
lnx

)
=

(a) e
3
√

x

(b) 2 3
√

x

(c) 3
√

x

(d) e
3
√

x + e−
3
√

x

(e) 3
√

x +
1
3
√

x

4.
d

dx

(
ex+1 − ex

ex

)
=

(a) ex

(b) 0

(c) ex+1

(d) e

(e) 1
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5. The position of a particle is given by the equation

s = f(t) = 2t3−27t2+108 t where t is measured in seconds
and s in meters. If the particle is moving in the negative

direction on the largest time interval (α, β), then 5α−2β =

(a) 2

(b) 10

(c) 1

(d) 3

(e) 9

6. The y-intercept of the normal line to the graph of

y =
1 − 3x

1 − 6x
at x =

1

3
is

(a)

(
0,

1

21

)

(b)

(
0,− 1

21

)

(c)

(
0,− 1

18

)

(d)

(
0,

1

12

)

(e)

(
0,

1

9

)
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7. If y =
1

3
tan−1

(
x + 1

3

)
, then

dy

dx
=

(a) 9(x2 + 2x + 10)−1

(b) x(x2 + 2x + 10)−1

(c) (x2 + 2x + 10)−1

(d) 3(x + 1)(x2 + 2x + 10)−1

(e)
1

3
(x + 1)(x2 + 2x + 10)−1

8. The equation of the tangent line to the curve y =
sec x

x2
at x = π, is

(a) y = − 3

π2x +
2

π2

(b) y = − 4

π3x +
3

π2

(c) y =
2

π3x +
1

π2

(d) y =
1

π3x − 2

π2

(e) y =
2

π3x − 3

π2
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9. If 3x2 − 4xy + y2 = 15, then
dy

dx
=

(a)
3x − 2y

2x − y

(b)
3x + 2y

2x − y

(c)
3

2 + y

(d)
3x − 6y

2 − y

(e)
2x − 3y

x + 2y

10. If y =
x2/3(x − 1)1/3

x + 2
, then y′(2) = [Hint: Use

logarithmic differentiation].

(a)
11 3
√

4

24

(b)
9 3
√

2

8

(c)
5 3
√

4

48

(d)
13 3
√

4

48

(e)
7 3
√

2

48
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11. If f(x) = sin2 x, then f (5)(x) =

(a) cos2 x

(b) 16(cos2 x − sin2 x)

(c) 32 sinx cosx

(d) 8 sinx cosx

(e) 16 sin2 x cos x

12. If L(x) = (f ◦ g ◦ h)(x), where h(1) = 2, g(2) = 3,
h′(1) = 4, g′(2) = 5, and f ′(3) = 6, then L′(1) =

(a) 720

(b) 240

(c) −50

(d) 50

(e) 120
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13. If α and β are constants such that the function

f(x) =

{
αx + β, x < 0
2 sinx + 3 cosx, x ≥ 0

is differentiable, then f(−5) =

(a) 9

(b) −7

(c) 3

(d) −5

(e) −8

14. If f(x) = cot
(π

4

√
cot 2x

)
, then f ′

(π

8

)
=

(a)
π

4

(b) π

(c)
1

2

(d) 4

(e)
π

2
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15. If f(x) =
√

1 + x2 where x > 0, then

f(sinhx) + f ′(csch x) =

(a) cosh x + cothx

(b) cosh x + sech x

(c) 2 coshx

(d) cosh x + sinhx

(e) 2 coshx + 1

16. If Ax2 + By2 = C, where A, B, and C are nonzero
constants, then y′′ =

(a) − AC

B2y3

(b) −ABC

y3

(c) −ACx

By2

(d) −AB2

Cy3

(e) − AC

B4y3
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17. A particle is moving along the curve y = x2 + 1. As the
particle passes through the point (1, 2), its y-coordinate

increases at a rate of 10 cm/s. At this instant, the distance
from the particle to the origin is changing at a rate of

(a) 5 cm/s

(b) 6
√

5 cm/s

(c) 2
√

5 cm/s

(d) 5
√

5 cm/s

(e) 20 cm/s

18. If f(x) = (sin−1 x)x+ 1
2 , then f ′

(
1

2

)
=

(a)
π

6
ln

π

6
+
√

3

(b)
π

3
ln

π

3
+

3
√

3

2

(c)
π

6
ln

π

6
+

2
√

3

3

(d)
π

6
ln

π

6
+

π
√

3

18

(e)
π

3
ln

π

3
+

π
√

3

3



MATH 101-T083 (EXAM II) Page 10 of 10 001

19. Let T be the tangent line to the parabola y = x2 at the
point P (α, β). If α < 0 and T passes through the point

(−2,−5), then the slope of T is equal to

(a) −10

(b) 2

(c) −25

(d) −15

(e) 5

20. The given figure shows a right triangle ABC at B and BD
is perpendicular to AC. If the lengths of AB, BD, and BC

are, respectively, x, y, and 3, then lim
θ→0+

x

y

�

�

�
�

�
�

�

�

(a) is equal to
1

3

(b) does not exist

(c) is equal to 3

(d) is equal to 0

(e) is equal to 1
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Name .................................................

ID ................................ Sec ..........

1 a b c d e f 36 a b c d e f
2 a b c d e f 37 a b c d e f
3 a b c d e f 38 a b c d e f
4 a b c d e f 39 a b c d e f
5 a b c d e f 40 a b c d e f
6 a b c d e f 41 a b c d e f
7 a b c d e f 42 a b c d e f
8 a b c d e f 43 a b c d e f
9 a b c d e f 44 a b c d e f
10 a b c d e f 45 a b c d e f
11 a b c d e f 46 a b c d e f
12 a b c d e f 47 a b c d e f
13 a b c d e f 48 a b c d e f
14 a b c d e f 49 a b c d e f
15 a b c d e f 50 a b c d e f
16 a b c d e f 51 a b c d e f
17 a b c d e f 52 a b c d e f
18 a b c d e f 53 a b c d e f
19 a b c d e f 54 a b c d e f
20 a b c d e f 55 a b c d e f
21 a b c d e f 56 a b c d e f
22 a b c d e f 57 a b c d e f
23 a b c d e f 58 a b c d e f
24 a b c d e f 59 a b c d e f
25 a b c d e f 60 a b c d e f
26 a b c d e f 61 a b c d e f
27 a b c d e f 62 a b c d e f
28 a b c d e f 63 a b c d e f
29 a b c d e f 64 a b c d e f
30 a b c d e f 65 a b c d e f
31 a b c d e f 66 a b c d e f
32 a b c d e f 67 a b c d e f
33 a b c d e f 68 a b c d e f
34 a b c d e f 69 a b c d e f
35 a b c d e f 70 a b c d e f
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1.
d

dx

(
ex+1 − ex

ex

)
=

(a) 1

(b) ex

(c) e

(d) ex+1

(e) 0

2. If the area A of a circle is increasing at the rate of
8π

9
cm2/min,

then the rate of change of the radius of the circle when

A =
π

9
cm2 is

(a)
1

6
cm/min

(b)
1

3
cm/min

(c)
2

3
cm/min

(d)
2

9
cm/min

(e)
4

3
cm/min
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3. If F (y) =
(
y−2 − 3y−3) (

y−2 + 3y−3), then F ′(1) =

(a) −45

(b) 50

(c) 40

(d) −50

(e) 45

4. The y-intercept of the normal line to the graph of

y =
1 − 3x

1 − 6x
at x =

1

3
is

(a)

(
0,− 1

18

)

(b)

(
0,

1

21

)

(c)

(
0,

1

12

)

(d)

(
0,

1

9

)

(e)

(
0,− 1

21

)
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5. The position of a particle is given by the equation

s = f(t) = 2t3−27t2+108 t where t is measured in seconds
and s in meters. If the particle is moving in the negative

direction on the largest time interval (α, β), then 5α−2β =

(a) 3

(b) 10

(c) 9

(d) 1

(e) 2

6. cosh

(
1

3
ln x

)
+ sinh

(
1

3
lnx

)
=

(a) 3
√

x

(b) e
3
√

x + e−
3
√

x

(c) 3
√

x +
1
3
√

x

(d) e
3
√

x

(e) 2 3
√

x
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7. If L(x) = (f ◦ g ◦ h)(x), where h(1) = 2, g(2) = 3,
h′(1) = 4, g′(2) = 5, and f ′(3) = 6, then L′(1) =

(a) 720

(b) 240

(c) 120

(d) −50

(e) 50

8. If f(x) = sin2 x, then f (5)(x) =

(a) 32 sinx cosx

(b) cos2 x

(c) 16(cos2 x − sin2 x)

(d) 8 sinx cosx

(e) 16 sin2 x cos x
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9. If y =
x2/3(x − 1)1/3

x + 2
, then y′(2) = [Hint: Use

logarithmic differentiation].

(a)
7 3
√

2

48

(b)
9 3
√

2

8

(c)
13 3
√

4

48

(d)
5 3
√

4

48

(e)
11 3
√

4

24

10. If f(x) = cot
(π

4

√
cot 2x

)
, then f ′

(π

8

)
=

(a)
π

2

(b) π

(c) 4

(d)
π

4

(e)
1

2
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11. If y =
1

3
tan−1

(
x + 1

3

)
, then

dy

dx
=

(a) 3(x + 1)(x2 + 2x + 10)−1

(b) (x2 + 2x + 10)−1

(c) x(x2 + 2x + 10)−1

(d) 9(x2 + 2x + 10)−1

(e)
1

3
(x + 1)(x2 + 2x + 10)−1

12. If 3x2 − 4xy + y2 = 15, then
dy

dx
=

(a)
3x + 2y

2x − y

(b)
2x − 3y

x + 2y

(c)
3x − 6y

2 − y

(d)
3x − 2y

2x − y

(e)
3

2 + y
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13. If f(x) =
√

1 + x2 where x > 0, then

f(sinhx) + f ′(csch x) =

(a) cosh x + sinhx

(b) cosh x + cothx

(c) 2 coshx + 1

(d) 2 coshx

(e) cosh x + sech x

14. If α and β are constants such that the function

f(x) =

{
αx + β, x < 0
2 sinx + 3 cosx, x ≥ 0

is differentiable, then f(−5) =

(a) −5

(b) −8

(c) 9

(d) 3

(e) −7
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15. The equation of the tangent line to the curve y =
sec x

x2
at x = π, is

(a) y =
1

π3x − 2

π2

(b) y =
2

π3x − 3

π2

(c) y =
2

π3x +
1

π2

(d) y = − 3

π2x +
2

π2

(e) y = − 4

π3x +
3

π2

16. The given figure shows a right triangle ABC at B and BD

is perpendicular to AC. If the lengths of AB, BD, and BC

are, respectively, x, y, and 3, then lim
θ→0+

x

y

�

�

�
�

�
�

�

�

(a) does not exist

(b) is equal to 1

(c) is equal to 0

(d) is equal to
1

3

(e) is equal to 3
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17. If f(x) = (sin−1 x)x+ 1
2 , then f ′

(
1

2

)
=

(a)
π

3
ln

π

3
+

π
√

3

3

(b)
π

6
ln

π

6
+

π
√

3

18

(c)
π

6
ln

π

6
+
√

3

(d)
π

6
ln

π

6
+

2
√

3

3

(e)
π

3
ln

π

3
+

3
√

3

2

18. Let T be the tangent line to the parabola y = x2 at the

point P (α, β). If α < 0 and T passes through the point
(−2,−5), then the slope of T is equal to

(a) 2

(b) 5

(c) −10

(d) −25

(e) −15
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19. A particle is moving along the curve y = x2 + 1. As the
particle passes through the point (1, 2), its y-coordinate

increases at a rate of 10 cm/s. At this instant, the distance
from the particle to the origin is changing at a rate of

(a) 5
√

5 cm/s

(b) 5 cm/s

(c) 6
√

5 cm/s

(d) 20 cm/s

(e) 2
√

5 cm/s

20. If Ax2 + By2 = C, where A, B, and C are nonzero

constants, then y′′ =

(a) − AC

B4y3

(b) −ACx

By2

(c) − AC

B2y3

(d) −AB2

Cy3

(e) −ABC

y3
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1. cosh

(
1

3
ln x

)
+ sinh

(
1

3
lnx

)
=

(a) e
3
√

x

(b) 2 3
√

x

(c) 3
√

x

(d) 3
√

x +
1
3
√

x

(e) e
3
√

x + e−
3
√

x

2. The y-intercept of the normal line to the graph of

y =
1 − 3x

1 − 6x
at x =

1

3
is

(a)

(
0,

1

9

)

(b)

(
0,− 1

21

)

(c)

(
0,

1

21

)

(d)

(
0,− 1

18

)

(e)

(
0,

1

12

)
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3. If the area A of a circle is increasing at the rate of
8π

9
cm2/min,

then the rate of change of the radius of the circle when

A =
π

9
cm2 is

(a)
4

3
cm/min

(b)
1

3
cm/min

(c)
1

6
cm/min

(d)
2

3
cm/min

(e)
2

9
cm/min

4. The position of a particle is given by the equation

s = f(t) = 2t3−27t2+108 t where t is measured in seconds

and s in meters. If the particle is moving in the negative
direction on the largest time interval (α, β), then 5α−2β =

(a) 10

(b) 9

(c) 2

(d) 3

(e) 1
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5.
d

dx

(
ex+1 − ex

ex

)
=

(a) ex+1

(b) ex

(c) e

(d) 1

(e) 0

6. If F (y) =
(
y−2 − 3y−3) (

y−2 + 3y−3), then F ′(1) =

(a) 45

(b) 40

(c) −50

(d) 50

(e) −45
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7. If f(x) =
√

1 + x2 where x > 0, then

f(sinhx) + f ′(csch x) =

(a) cosh x + sech x

(b) 2 coshx + 1

(c) cosh x + sinhx

(d) 2 coshx

(e) cosh x + cothx

8. If 3x2 − 4xy + y2 = 15, then
dy

dx
=

(a)
3x + 2y

2x − y

(b)
3x − 6y

2 − y

(c)
3

2 + y

(d)
3x − 2y

2x − y

(e)
2x − 3y

x + 2y
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9. If f(x) = sin2 x, then f (5)(x) =

(a) 16 sin2 x cos x

(b) cos2 x

(c) 16(cos2 x − sin2 x)

(d) 8 sinx cosx

(e) 32 sinx cosx

10. If y =
1

3
tan−1

(
x + 1

3

)
, then

dy

dx
=

(a) x(x2 + 2x + 10)−1

(b)
1

3
(x + 1)(x2 + 2x + 10)−1

(c) 9(x2 + 2x + 10)−1

(d) (x2 + 2x + 10)−1

(e) 3(x + 1)(x2 + 2x + 10)−1
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11. The equation of the tangent line to the curve y =
sec x

x2
at x = π, is

(a) y =
2

π3x − 3

π2

(b) y =
2

π3x +
1

π2

(c) y =
1

π3x − 2

π2

(d) y = − 3

π2x +
2

π2

(e) y = − 4

π3x +
3

π2

12. If y =
x2/3(x − 1)1/3

x + 2
, then y′(2) = [Hint: Use

logarithmic differentiation].

(a)
7 3
√

2

48

(b)
9 3
√

2

8

(c)
11 3
√

4

24

(d)
13 3
√

4

48

(e)
5 3
√

4

48
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13. If α and β are constants such that the function

f(x) =

{
αx + β, x < 0
2 sinx + 3 cosx, x ≥ 0

is differentiable, then f(−5) =

(a) 9

(b) 3

(c) −7

(d) −5

(e) −8

14. If f(x) = cot
(π

4

√
cot 2x

)
, then f ′

(π

8

)
=

(a) 4

(b)
1

2

(c)
π

4

(d)
π

2

(e) π
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15. If L(x) = (f ◦ g ◦ h)(x), where h(1) = 2, g(2) = 3,
h′(1) = 4, g′(2) = 5, and f ′(3) = 6, then L′(1) =

(a) 120

(b) −50

(c) 50

(d) 240

(e) 720

16. If Ax2 + By2 = C, where A, B, and C are nonzero

constants, then y′′ =

(a) −ACx

By2

(b) − AC

B2y3

(c) −AB2

Cy3

(d) −ABC

y3

(e) − AC

B4y3
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17. The given figure shows a right triangle ABC at B and BD
is perpendicular to AC. If the lengths of AB, BD, and BC

are, respectively, x, y, and 3, then lim
θ→0+

x

y

�

�

�
�

�
�

�

�

(a) does not exist

(b) is equal to
1

3

(c) is equal to 1

(d) is equal to 0

(e) is equal to 3

18. If f(x) = (sin−1 x)x+ 1
2 , then f ′

(
1

2

)
=

(a)
π

6
ln

π

6
+

π
√

3

18

(b)
π

3
ln

π

3
+

3
√

3

2

(c)
π

6
ln

π

6
+
√

3

(d)
π

6
ln

π

6
+

2
√

3

3

(e)
π

3
ln

π

3
+

π
√

3

3
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19. Let T be the tangent line to the parabola y = x2 at the
point P (α, β). If α < 0 and T passes through the point

(−2,−5), then the slope of T is equal to

(a) 5

(b) −25

(c) −10

(d) 2

(e) −15

20. A particle is moving along the curve y = x2 + 1. As the
particle passes through the point (1, 2), its y-coordinate

increases at a rate of 10 cm/s. At this instant, the distance
from the particle to the origin is changing at a rate of

(a) 5
√

5 cm/s

(b) 6
√

5 cm/s

(c) 5 cm/s

(d) 2
√

5 cm/s

(e) 20 cm/s
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1. If F (y) =
(
y−2 − 3y−3) (

y−2 + 3y−3), then F ′(1) =

(a) −45

(b) 50

(c) 45

(d) 40

(e) −50

2. The y-intercept of the normal line to the graph of

y =
1 − 3x

1 − 6x
at x =

1

3
is

(a)

(
0,− 1

18

)

(b)

(
0,

1

21

)

(c)

(
0,

1

12

)

(d)

(
0,

1

9

)

(e)

(
0,− 1

21

)
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3. The position of a particle is given by the equation

s = f(t) = 2t3−27t2+108 t where t is measured in seconds
and s in meters. If the particle is moving in the negative

direction on the largest time interval (α, β), then 5α−2β =

(a) 10

(b) 1

(c) 9

(d) 3

(e) 2

4. If the area A of a circle is increasing at the rate of
8π

9
cm2/min,

then the rate of change of the radius of the circle when

A =
π

9
cm2 is

(a)
4

3
cm/min

(b)
1

6
cm/min

(c)
1

3
cm/min

(d)
2

9
cm/min

(e)
2

3
cm/min
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5.
d

dx

(
ex+1 − ex

ex

)
=

(a) 1

(b) ex

(c) 0

(d) ex+1

(e) e

6. cosh

(
1

3
ln x

)
+ sinh

(
1

3
lnx

)
=

(a) e
3
√

x

(b) e
3
√

x + e−
3
√

x

(c) 3
√

x +
1
3
√

x

(d) 3
√

x

(e) 2 3
√

x
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7. If α and β are constants such that the function

f(x) =

{
αx + β, x < 0
2 sinx + 3 cosx, x ≥ 0

is differentiable, then f(−5) =

(a) −8

(b) −7

(c) −5

(d) 9

(e) 3

8. If f(x) = cot
(π

4

√
cot 2x

)
, then f ′

(π

8

)
=

(a)
π

4

(b)
1

2

(c) 4

(d)
π

2

(e) π
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9. If f(x) =
√

1 + x2 where x > 0, then

f(sinhx) + f ′(csch x) =

(a) cosh x + sinhx

(b) 2 coshx + 1

(c) cosh x + sech x

(d) cosh x + cothx

(e) 2 coshx

10. If 3x2 − 4xy + y2 = 15, then
dy

dx
=

(a)
3

2 + y

(b)
3x − 2y

2x − y

(c)
3x + 2y

2x − y

(d)
2x − 3y

x + 2y

(e)
3x − 6y

2 − y
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11. If L(x) = (f ◦ g ◦ h)(x), where h(1) = 2, g(2) = 3,
h′(1) = 4, g′(2) = 5, and f ′(3) = 6, then L′(1) =

(a) 240

(b) 720

(c) −50

(d) 50

(e) 120

12. If y =
1

3
tan−1

(
x + 1

3

)
, then

dy

dx
=

(a)
1

3
(x + 1)(x2 + 2x + 10)−1

(b) 3(x + 1)(x2 + 2x + 10)−1

(c) x(x2 + 2x + 10)−1

(d) (x2 + 2x + 10)−1

(e) 9(x2 + 2x + 10)−1
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13. The equation of the tangent line to the curve y =
sec x

x2
at x = π, is

(a) y = − 4

π3x +
3

π2

(b) y =
1

π3x − 2

π2

(c) y =
2

π3x +
1

π2

(d) y = − 3

π2x +
2

π2

(e) y =
2

π3x − 3

π2

14. If f(x) = sin2 x, then f (5)(x) =

(a) 16 sin2 x cos x

(b) cos2 x

(c) 16(cos2 x − sin2 x)

(d) 32 sinx cosx

(e) 8 sinx cosx
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15. If y =
x2/3(x − 1)1/3

x + 2
, then y′(2) = [Hint: Use

logarithmic differentiation].

(a)
11 3
√

4

24

(b)
9 3
√

2

8

(c)
13 3
√

4

48

(d)
7 3
√

2

48

(e)
5 3
√

4

48

16. Let T be the tangent line to the parabola y = x2 at the
point P (α, β). If α < 0 and T passes through the point

(−2,−5), then the slope of T is equal to

(a) −10

(b) 5

(c) 2

(d) −25

(e) −15
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17. The given figure shows a right triangle ABC at B and BD
is perpendicular to AC. If the lengths of AB, BD, and BC

are, respectively, x, y, and 3, then lim
θ→0+

x

y

�

�

�
�

�
�

�

�

(a) does not exist

(b) is equal to
1

3

(c) is equal to 3

(d) is equal to 0

(e) is equal to 1

18. If Ax2 + By2 = C, where A, B, and C are nonzero
constants, then y′′ =

(a) −ACx

By2

(b) − AC

B4y3

(c) − AC

B2y3

(d) −AB2

Cy3

(e) −ABC

y3
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19. If f(x) = (sin−1 x)x+ 1
2 , then f ′

(
1

2

)
=

(a)
π

3
ln

π

3
+

π
√

3

3

(b)
π

3
ln

π

3
+

3
√

3

2

(c)
π

6
ln

π

6
+

2
√

3

3

(d)
π

6
ln

π

6
+

π
√

3

18

(e)
π

6
ln

π

6
+
√

3

20. A particle is moving along the curve y = x2 + 1. As the

particle passes through the point (1, 2), its y-coordinate
increases at a rate of 10 cm/s. At this instant, the distance
from the particle to the origin is changing at a rate of

(a) 20 cm/s

(b) 5
√

5 cm/s

(c) 2
√

5 cm/s

(d) 5 cm/s

(e) 6
√

5 cm/s
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1 1 b d c e a
2 5 c b d e a
3 2 b a c d e
4 4 c b d a e
5 6 a c e b d
6 3 a b d e c
7 12 e d a c b
8 13 a d c b e
9 14 c b e a d
10 9 c a e b d
11 11 c a b e d
12 10 c b d a e
13 15 c e d b a
14 7 c e b d a
15 8 b a c e d
16 19 e a d c b
17 16 b e c a d
18 17 b d a e c
19 20 a c b d e
20 18 e c a b d
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1 3 e c a d b
2 4 a e b c d
3 5 a b c d e
4 6 c e d a b
5 1 e d c b a
6 2 e c d a b
7 15 a d c b e
8 10 c d e a b
9 13 e d c b a
10 11 b d e a c
11 8 a c b e d
12 14 c b d e a
13 7 b d a c e
14 9 e d b c a
15 12 a c b d e
16 18 c a b d e
17 19 e c a d b
18 16 e d c a b
19 17 d e a b c
20 20 a b c e d
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1 2 b a e c d
2 4 c b d a e
3 6 c b e a d
4 5 a c b e d
5 1 b d a e c
6 3 e b d a c
7 7 e a c b d
8 9 b d e c a
9 15 c d a e b
10 10 e a c b d
11 12 d e c b a
12 11 d c b a e
13 8 d b c e a
14 13 e d c a b
15 14 d b e c a
16 17 a d b e c
17 19 e c b d a
18 18 c e a b d
19 16 b d a e c
20 20 d a e c b


