MATH 155 Midterm Exam 1

Q1. Mark each statement as true (T) or false (F). (2 marks for each)

(a) () When its lower and upper limits switch, a definite integral changes sign.

b
(b) () The integral / " dz is always positive no matter what a and b are.
a

b
(c) () To ensure the existence of / f(z) dz, it suffices to have f(x) continuous
on [a, b]

—1ifx <0

Lifz >0 is integrable but not continuous

(d) () The function f(z) = {
(e) () If f(x) is continuous on [a, b], then F(z) = /ax f(u) du is differentiable
on (a,b), and F'(z) = f(z) on (a,b)

Q2. Express the following quantities in terms of definite integrals. Do not
evaluate the integrals. (2 marks for each )

(a) The area enclosed by y = /z, y =0, and z = 4.

(b) The displacement d of a particle over time interval [1,4]. Assume it is
moving along a straight line with velocity v(t) = —t? + 2t

—5t

(c) The population p(t) of a certain species whose growth rate r(¢) = ¢ and

initial population p(0) = 10000

(d) The volume of a solid obtained by rotating around x-axis the area
enclosed by y =4 — 2% and y = 0.



(e) The average value of a function f(z) =+v/1+ z* on [0, 2]

Q3. Evaluate the following integrals. (8 marks for each)

() [, V(L —)do

ON \/%dx

(c) /_21 el ds

(d) /x2004 Inxdx



(e) /COS Vi dt

Q4. Give the partial fraction decomposition of f(x) = Pt DA — 2 1P

(5 marks)

2 2
Q5. (a) (10 marks) Show that/1 xdx S/l x*dx

(b) (5 marks) By finding its derivative, show that f(z) = /9 + 2?2 is increasing
on [0,4]. What are the minimum and maximum values of f(z) on [0,4]?



(c) (5 marks) Based on properties of definite integral and information from (b),
explain why

4
12§/0 V9 + 22dx < 20

2

Q6 (a) (10 marks) Use the definition of definite integral to compute /0 2% du,

assuming uniform partitions are used.

2
(b) (5 marks) Evaluate /0 z? dz using the Fundamental Theorem of Calculus,

Part II. (Your answer from (a) and (b) should agree.)



