Problem 1

Find the derivative of the function:
f(z) = arcsin x 4 arccos =

Solution (Method 1: Direct Differentiation)

We know the derivatives of the inverse trigonometric functions:
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By differentiating f(x) term by term:
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Problem 2

Evaluate the definite integral:

w/2 0
[7oe
o l4+sin“z
Solution (Substitution Method)

Let u = sin z. Then, the differential is:
du = cosx dx

We also need to change the limits of integration:
* When z = 0, u = sin(0) = 0.

« Whenz = 7/2, u = sin(7/2) = 1.



Now, substitute © and the new limits into the integral:
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Problem 3

Find the area of the region bounded by:
y:—.ﬁl}'3+2, y:x_37 Z':—l, r=1

Solution
First, we determine which curve is the upper curve in the interval [—1,1]. Let’s test a point

inside the interval, say x = 0:

Since 2 > —3, y = —a + 2 is the upper curve and y = = — 3 is the lower curve.

The area is given by the integral of the upper curve minus the lower curve:

Area = / [(—2*+2) — (z - 3)] da
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Method: Using Symmetry (Odd and Even Functions) Since the integration interval [—1, 1]

is symmetric about the origin:
« —z% and —z are odd functions, so their integrals over [—1, 1] are 0.

* 5 is a constant (even function).



Therefore, the calculation simplifies to:

1
Area = / 5dx

Problem 4

Evaluate the limit, using L’Hopital’s Rule if necessary:

Inz

lim

z—1 sin(7z)
Solution
First, we check the limit form by substituting z = 1:
* Numerator: In(1) =0
* Denominator: sin(7 - 1) =0

Since this results in the indeterminate form g, we can apply L’Hopital’s Rule.

Differentiating the numerator and the denominator with respect to x:

d 1

Jr(Inx) b =
v=1 L (sin(rz)) 21 7cos(mr)

Note: Be careful with the chain rule in the denominator: - sin(rz) = cos(mz) - .

Now, we evaluate the limit again by substituting x = 1:




