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Q1. (10 Points - Suggested time: 5 minutes) State if each of the

following statements is true or false:

1. Every function with inverse is monotone.

2. cos−1(cos 3π
2

) = 3π
2

.

3. d
dx

tan−1(x2 + 1) = 1
1+(x2+1)2

.

4. cos−1(x) = sec−1( 1
x
) for all x ∈ [−1, 1]\{0}.

5. loga x = ln x
log a

for all x > 0 and a > 0, a 6= 1.

Q2. (15 Points - Suggested time: 10 minutes) Graph the curve of
f(x) = 2 + ln(x + 1) (showing all possible steps).
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Q3. (15 Points - Suggested time: 15 minutes) State whether each
of the following functions has an inverse or not (justify your answer).

1. f(x) = cos(x) + 3x, x ∈ R

2. f(x) = x2 − x + 1, x ∈ R

3. f(x) = 1
x+1

, x 6= −1

Q4. (10 Points - Suggested time: 10 minutes) Show that

d

dx
sec−1(x) =

−1

x
√

x2 − 1
forx < −1.
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Q5. (15 Points - Suggested time: 15 minutes) Fin the following
limits (if they exist)

1. lim
x 7→∞

(1 + 1
4x2 )

2x

2. lim
x7→0+

x ln( 1
x
)

3. lim
x 7→0−

x sin( 1
x
)

tan x
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Q6. (20 Points - Suggested time: 20 minutes) Find:

1. The equation of the tangent to the curve of f(x) = x sin−1(x) at x = 1
2
.

2. The equation of the normal to the curve of f(x) = ln(xex) at x = e.
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Q7. (10 Points - Suggested time: 10 minutes) Find all possible
values of k and l so that

lim
x 7→0

cos(lx)− k

x2
= −2.

Q8. (5 Points - Suggested time: 5 minutes) Solve the equation

ex − e−x

2
= 2.

GOOD LUCK
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