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KOC UNIVERSITY
MATH 106 - CALCULUS

© 2005 by Prof. Dr. Toma Albu

Midterm II May 6, 2005

Duration of Exam: 90 minutes

INSTRUCTIONS: No calculators may be used on the test. No books, no notes, and
talking allowed. You must always explain your answers and show your work to receive
full credit. BONUS POINTS will be awarded for HIGH QUALITY WORK. Use
the back of these pages if necessary. Print (use CAPITAL LETTERS) and sign your
name, and indicate your section below. GOOD LUCK!
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Problem 1. |
Consider the function
f(zr)=2z%— 92+ 122 -5, =z€R
(a) (4 pts) Find all local and absolute extrema of f.
(b) (2 pts) Find all inflection points of f.
(c) (4 pts) Find the intervals where f increases and decreases.

(d) (2 pts) Find the intervals where f is concave up and is concave down.

(e) (8 pts) Sketch the graph of f.
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Problem 2. (a) (8 pts) A rectangle with base on the z axis has its upper
vertices on the curve y = 3 — z2. What is the largest area the rectangle

can have, and what are its dimensions?
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(b) (2 pts) State the Mean Value Theorem for Derivatives (Lagrange

Theorem).
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(c) (10 pts) Let f: I — R, where I is an interval of real numbers, be
a differentiable function on I. Prove that the derivative f’ of f is zero

on the interval I if and only if f is a constant function on the interval I.
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Problem 3. Calculate the following integrals:
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- Problem 4.
(a) (10 pts) Find the area of the region between the par abola y=2%+4+2

andthehnes y=3z, =0, and 7 = 4.
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(b) (10 pts) Find the length of the curve given by the equation
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from y =1 to y = 3.




Problem 5.

3

. dy ' 
(a) (10 pts) Given y(z) = / sintdt find Zi% Explain your answer.

.

We 4dove used ¢ze
ow¢
CorneqUlbnce of {1 FUUMS W’

(a

Pa:cue g
a@“[ 5: L&) st = L6, Ly

In(z*+1)

b (2740)

UC‘:): - S /M'q,éé L

Con (%)

SL™ " 1y A€ on]:— /Jt..ce(-@u C-z‘f+l))-<€-<(1‘¥f))'

s 3¢[ 55

>

- - 6 L S
e (efn(‘x(f—u))- _%T'”_Lst G : 6(.6’
+1 gy T
OF INTeerac CHecoers

PAMESTAC v21m

(b) (10 pts) Given f(z) = arccot( :
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your answer.
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