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Exercise 1 (3 points): let the function f(x,y)= ,/xy +X+1.

1) (1 p.) Find the partial derivatives of the function.
2) (1 p.) Find the linearization of the above function at the point (1,2).

3) (1 p.) Using the question 2) to give an approximation of f(1.02,1.99).

: . 1-2 2 1
Exercise 2 (3 points): let A= , B= .
2 6 1-1

1) (1.5 p.) Find the inverse matrix (if it exists) of A.
2) (1.5p.) Solve the equation XA = B.

Exercise 3 (4 points):

1) (1 p.) Find the polar coordinate representation of the vector x = {_\f}

2) (1 p.) Normalize the vector x = [2,—1, 1]".
3) (1 p.) Find the dot product of u = [—1,2,2]"and v = [1,3,1]".

4) (1 p.) Use a rotation matrix to rotate the vector [3,4]’ counterclockwise by the angle %
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Exercise 1 (3 points): let the function f(x,y) = Q/xy+ y+1.

1) (1 p.) Find the partial derivatives of the function.
2) (1 p.) Find the linearization of the above function at the point (2,1).

3) (1 p.) Using the question 2) to give an approximation of f (1.99,1.02).

: . 6-2 -13
Exercise 2 (3 points): let A= , B= .
2 1 12

1) (1.5 p.) Find the inverse matrix (if it exists) of A.
2) (1.5p.) Solve the equation AX = B.

Exercise 3 (4 points):

-1
1) (1 p.) Find the polar coordinate representation of the vector x = L/g} .
2) (1p.) Normalize the vector x = [1,—2,4]".
3) (1p.)Find the dot product of u = [1,2,1]"and v = [—1,3, — 4]".

4) (1 p.) Use a rotation matrix to rotate the vector [2, 3]’ counterclockwise by the angle % :
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Course Syllabus Math 17A- Duration 75 minutes- Date Dec. 24, 2015
EX1 |1) y+1
f(X,y)=—F———
(3p.) (6 Y) =2 oy oL 05
f, (x y)—; 0.5
Y 2xy +x+1 '
2
V| Compute f(12)=2, fx(1,2)=§,f (1,2):% 0.5
' Then the linearization of f atthe point (L,2)is |
3 1 3 1 3
Z(X,Y)=2+-(X-D)+=(y-2) ==X+=y+— 0.5
(X, y) 4()4(y)44y4
3
) f(1.02,1.99) z%1,02+%1.99+%:2.0125 1.0
EX2 | 1) | det(A)=10+=0s0 A is inversible. 0.5
3p) . 1[6 2] [3/5 1/5
A =— = ) 1.0
10/-2 1 -1/5 1/10
Due to the fact that A is inversible the equation XA = B is equivalent to 0.5
X =BA
X = 112 1| 6 2 0.5
S 10(1-1]|-2 1
1|10 5| |1 1/2
10|18 1| |4/5 1/10 05
EX3 |1
(4p.) ) r=2,tan = —%so 0= %z (Remark that we need choose @ €[0, 7)) 0.75
Hence (2,%[) is the polar coordinates of the point. 0.25
2 x| = 6 and the normalization of the vector is {i -1 i} 0.5
J6 6 /6 0.5
3) | uv=-1+6+2=7 1.0
4
) The matrix of the rotation by the angle € = % is
1 8 3-43 0.5
cosd -sin@| | o 3 2
R,=| . = v Ryl |= 0.5
sing cosd 31 4 4+33
2 2 2




Exercise Bref solution of the Final Exam, Subject No. 02 Point
Course Syllabus Math 17A-Duration 75 minutes- Date Dec. 24, 2015
EX1 [1) y
f.(X,y)=—F——= _
(3p.) (0 Y) =2 ey il 05
oot 05
v 2xy +y+1 '
2
)| compute f(2,1)=2, f.(2,1)= %, f (2,1) =§ 0.5
| Then the linearization of f atthe point (1L,2)is |
1 3 1. 3 3
2(X,Y)=2+=(X=2)+=(y-D)==X+-y+— 0.5
(x,y) Z X F ) =oxr oy + o
3
) (1.99,1.02) z%1.99+§1,02+§:2.0125 1.0
EX2 1) | det(A)=10+#0so0 Aisinversible. 05
@p) 11 27 T1/10 1/5
A =— = ) 1.0
10/ -2 6 -1/5 3/5
Due to the fact that A is inversible the equation AX = B is equivalent to 0.5
X =B
_ 1 1 2(-13 05
10/-2 61| 1 2
1|17} |1/10 7/10
~10/8 6] |4/5 3/5 0.5
EX3 |1
4p) ) r=2,tanfd=-+3s0 0= 2?” . (Remark that we need choose 8 € [0, 7)) 0.75
Hence (2, 2?”) is the polar coordinates of the point. 0.25
2) 1 -2 4 } 0.5
x| = /21 and the normalization of the vector is , , ' '
" R 05
3) | uwv=-1+6-4=1 1.0
4
) The matrix of the rotation by the angle & :% is
o1 —3+23 0.5
cosd -—sind 2 2 2 2
R@ = A = ) Rg = 05
sind cosd 1 3 3 2+33
2 2 2




