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1. Apply the L’Hopital rule to evaluate the following limits.

(a) (6 pts) lim z*Inz

z—0"

o 6 (1)

2. Evaluate the following integrals.

(a) (8pts)/<x+\/5+1+ dx

1 1
5
(b) (8 pts) /(x2 sinz + cos® x) dx
(c) (8 pts) / (tan®z + tan* z) dz

2x
V142t

T

() (8 pts) / L

dx

@ prs) [

e2r — 3¢ 42
1

(f) (8 pts) / (2% + 3)V4 — 22 dx

1
3. Let a be a real number and a > 0.

(a) (8 pts) Evaluate /xlnxda:.

(b) (6 pts) If a satisfies the equation / xInzdr =0, find the value of a.
0

4. (8 pts) Find the average value of g(z) = || — 1 on the interval [—1, 3].

5. (8 pts) Let f be continuous on its domain. Suppose that

1.3
/ f(3t? —6t)dt =Inx
0
Find the value of f(2025). (% Hint: 2025 = 27 x 75)
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6. Let the function f(z) = 112 be defined on the interval [0,2]. Now, divide (4~%l)
T

the interval [0,2] into n equal sub-intervals (n ¥#r#)FEM). For each (&18)
k=1,2,...,n, let the k-th sub-interval be

2(k—1) %
n 'n
and choose an arbitrary point ¢, within the k-th sub-interval (E% k 18- E R
FAEERFE—ME ). Also, define the sequence S, (¥7F] S,) as

Su= 2 fle) + flex) + -+ e

(a) (3 pts) Is Sy > S, always true? Give your reason!
(b) (3 pts) What is the maximum value of 547
(¢) (4 pts) Find the value of lim S,.

n—o0

2
1 \
-1 0 1 2

(The above figure shows the graph of the function f(x) = 1/(1+ z))

7. Let f be a function such that f is differentiable on [a,b] and f’ is continuous on [a, b].
(a) (4 pts) Suppose f is one-to-one on [a, b], prove that

b f(b)
/f(a:)dw+ . fHx)dz = bf(b) — af(a)

(% Hint: Let y = f~(z), then y = f71(z) < x = f(y))

30
(b) (6 pts) Evaluate the integral / \/ Vx —3—2dr.
11

(% Hint: Note that f(z) = v/+/x — 3 — 2 is one-to-one on [11, 30])

(F#M# R End of final exam questions )



