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IMPORTANT NOTES:

1) Please make sure that you have written your student number and name above.
2) Check that the exam paper contains 6 problems.

3) Show all your work. No points will be given to correct answers without reasonable
work.



1)a) bpnts) f A= | 1 —1 0 | find det(A).
2 5 8
det(A) = 33
1 00
b) (6pnts) If A= |1 1 0| find A%
2 21
1 00
Al = | —1 10
0 -2 1

a) (11 pnts) Solve the linear system (By using matrix reduction or Cramer’s Rule.)

r+2y—z=1
20 +3y —2=0
-3z —4y+2z=3

1 2 —1]1 1 00|-5
2 3 —1|0|=1]010| 4|=0=-5y=4,2=2
3 -4 2|3 00 1| 2



2) a) (11 puts) If f(z,y,2) = 2®y* — 2z —” +In(2® + 2) + Wy, find fo, fy, for fous fur.

2z
9.2 2
Jo =87y = 2
1
fy:2xgy+_
Yy
2 1
z— — 4 — =2
f r—e Z+I2—|—Z
2z — 22
.f:c:r::6xy2+ 2
(22 + 2)

b) (8 puts) If f(x,y) = 3z%y — bay + ™Y — b, find fo, fys fywr fou-

fr =6xy — by +€"Y —5
fy =32% — 5z + "
fyz =6z — 5 + ety

fyy ="



0 0
3) a) (8 pnts) By using chain rule find —az and _8Z for z = 322y —yPxif v = r2+Int, y = rie’.
r

0z 0z O0xr 0z Oy 1 \ Y
5t = 9w ot Ty o = 0y — 9+ (Baty —3yia)rte

0z 0z 0x 0z 8y

— 2
o= 91 o + — 3y I (63:3/ Yy ) r+ (6:13 y — 3y%x)3re!

b) (6 pnts) Find % and g—; if 222 +1Iny=2yz — 5y.

F(z,y,2z) = 22>+ Iny — xyz + by

0z F,  22—yz
ox F, 2zx—uy

Oz Fy_ %—xz—l—S

oy F, 2zx — 1y



4) Choose one of them.

3
(15 pnts) Examine f(z,y) = 2% — 2yx + % — 8y for relative extremum.

(20 pnts) Examine f(z,y) = 2%y 4+ yx — 2y — 2* + 122 for relative extremum.
Solution:
(1) fe=20-2y=0
2) fy=—22+1y*—-8=0
facac =2
fyy =2y
fxy =—-2
y(1)and (2) y* -2y —8=0andy =4,y = —2
y(1)y=4=2=4andy = —2 = o = —2. Then critical points are P;(4,4), Py(—2, —2).
D(x,y) = Joafyy — x2y =4y —4
D(P)
D(P)

B

us}

12> 0, fu(P1) =2> 0 then P; is a relative minimum.

Py) = —12 < 0 then P is a saddle point.



5) (15 pnts) Find all critical points of the function f(z,y) = x — 3y — 8 subject to the
constraint 2% + 3y? = 1.

Solution:
Constraint g(z,y) = 22 + 3y? — 1.

By Lagrange multipliers,

(1) fo=Ags 1=2\z
(2) fy = Agy —3=06M\y
3) g(z,y)=0 2’ +3y* =1
By (1) L onaw (2) _ !
VAN = oy s by ey =93
B (3)i+i—1:m—1 dr=—1
YWhine T T T oandA= T
1 -1
FA=1 g=-y=_—
TRV T
11
FA=—1 0= —y=—
==

1 -1 -1 1
Th itical point P = — dP|—,=].
en critical points are 1(2, 5 ) an 2( 9 72)



6) Evaluate.

1 5.1 10
a) (5pnt)/(41'3_1'24_;_5\/E>dx:x4_%_;_§x3/2+c
d u z2+1
b)<5pnt)/6x2+1$d$:/6u7u:%+0262 LC

u=2a*+1, du=2zds

3 a2 _ _ 7@_“_8 _(5’?3_3x)8
c)(5pnt)/(a: 3z) (z 1)dx—/u 3—24+C— o +C

u=x>— 3z, du= (3$2 — 3)dx



