Math104 Midterm Exam, Spring 2006-07

Name Surname: Number: Group: 09/04/07 90 min
. . . T -1 2 1 .
Q1. Find the matrix A if (A —2|) =1 ol (Hint: {B=3)=1 = E) (15 pnts)

Solution:

((AT 2I)l)l_ 2 1 N 2 1 _1
-1 0], |-1 0
0 -1 0 -1 0 -1 1 0 2 -1
AT—2I=} AT—2I+2I:1 +21 A= +2 =
111 2|, 111 2 , 1 2 0. 1 1 4

2 1T 2 1 ‘
(W) -
1 4 | .Sothe matrixAis -1.4

Q2. Solve the following system by inverse matrix hod. (20 pnts!
X+ 1

3x+9y=2

Solution: \

Inverse matrix method.is X = A'B.

The matrix f r\h tem is. Ax=B, {}5_{? [1}
e matrix for is system |‘ =
9]ly] |2
Asla Vol IA1-
The matrix A'is

(9 -5 -3/2 5/6
The inverse off thermatrix Ais A" = —i } = |: } .

6|-3 1 1/2 -1/6

X -3/2 5/6 |1 -3/2+5/6 1/6 _ _ 11
= = = . So the solution setis S = (X, y): -, =
y 1/2 -1/6]|2 1/2-1/6 1/6 6 6




Q3. Given the function y = f(x) = %X“ —4x*+17, (15 pnts)

a) Find the equation of the tangent line touching to this curve at x=1.

Solution:

y'=f '(X) =6x>—12%?, theslopeis m=y' = f '(1)=6-12=-6.

29 o

When X =1, then y=§—4+17=—.
2 2

The tangent lineis Y-y, = m(x— X1)

b) Find all x on f(x) where tangent line to the cur

x-ax)orizontal line) is zero.

comes parallel to the x-axis.

Solution:

The slope of the line m parallel t



Q4. Given the function y = f(x) = %X“ —4x® +17, (20 pnts)

a) Determine the increasing and decreasing regions on f(x)

Solution:

y'= f’(X):GX3 -12x° :6X2(X—2):0.The critical pointsare X=0 and X=2.

X 0 2
6X2 + + +
.
X—2 - - +
y' - Q +
y decreasing decreasing increasing
N
So, T isincreasing on (2,00) and / \
& ;
f is decreasing on (—oo,O)U(O, 2). E

b) Determine the concave up and concave down regions on f(x)

Solution: \ \

y"=f"(x =18x*~24x = 6x(3x—4)=0. The roots of f are Xx=0 and X—% are inflection points

which is shown on the tabl

\_/

AN

X 4/3

6X ‘ - + +
3x—4 - - +

y" i + - +

y Concave up Concave down Concave up

So, f isconcave upon (—oo,O)u(%,oo] and f is concave down on (0,%).



Q5. Given the function y = f(X) = %X“ —4x° +17, (20 pnts)

a) Locate and identify the critical points(min/max) on f(x)

Solution:

y'= 1”(X):6X3 —12x2 :6X2(X—2):0,the critical pointsare X=0 and x=2.

i
When X =0 then f(0)=17 and when X =2 then f(2)=g(16)—4(8)+17=9.

Q

From the first sign table, the the relative minimum point is (2,9) '

b) Locate all inflection points on f(

Solution:

4
When X=— th
3

From th sign table, thfwn points are

‘ ’
4

3 27

(4 331)
and|| —,—




e

X
Q6. Find the derivative of y = f(X) =v2x% + x In(x® + 2x +5) + ¥ r2x +—1+ e’ (20 pnts)
X+

Solution:

ex* (x+1)—x°

> +0
(x+1)

y'=f'(x) =%(2x3 +x)_ : (6x2 +1)In(x3 +2x+5)+ﬂ\/2x3 +X+

2
- +2)e3x +2x+1+
X" +2X+5

The simple form of this derivative is

D
>
N
+
[EEN
SN——

32 +2
X3+ 2x +

In(x3+2x+5)+ 2x°

(x+1)2



