10.

11.

12.

Mathematics 030 Midyear Examination Monday, December 12, 2005
Find the value of 51857,

A:5 B: 7 C: 35 D: 7° E: 57
. ... logy36 —logy4
lif
Simplify Togy 27
32 2 1 1 32
A — B: = i D:1 - E: 1 —
27 3 ©3 082 <3> 082 (27)
If f(x) =xIlnz then f'(e) =
A: 0 B:1 C:2 D: 1 E:e
e
If f(z) = 3% find f'(z).
A: (27)3%0~1 B: 327 C: 2(3%7) D: 2(In 3)3%* E: (In3)3%
If f(2) = 2% find f'(z).

K| —

A: (na) (@) | B: (#)(na) | C: () (1) D: (2407) (ln_x) E:

T T

Determine the z-coordinate of the point on the curve y = 8In(z + 1) where the tangent
line is parallel to the line y = 2x + 5.

A: —1 B: 0 C1 D: 2 E: 3

Given that f(z) = ze®, f'(z) = (z+1)e” and [ (x) = (z+2)e”, find the interval on which
f(z) is increasing.

A: (—oo,—1) only | B: (—1,00) only | C: (—o00,—2) only
E

D: (—2,00) only : (—=2,-1) only
If f/(z) =322 +3 and f(0) = 4 then f(1) =
A: 8 B: 7 C:6 D:5 E: 4
— 11 A B
If i = + , find the value of A.
(x=2)(xz—1) z-—-2 x-1
Al B: 2 C:3 D: 4 E:5
1
Fi — dx.
md/ @1 dx
3 1)? 1
Am@s12io|s — solc @Y voln oL veolE—mpt s
(x+1)3 3 r+1
Find/ 243: dz.
e +1
A:4ln(z? +1)+C | B: 2In(2?> + 1)+ C | C: 4In |z| + 222 + C
22 4?
D: C E:-——-+C
x3+x+ (31;2—1—1)2jL

3
Find/ Mdz.
x




A:16(1+In2)* +C |B: 41+ o) +C | C (1 +nz)*+C
D: 12(1 +Inx)? + C | E: none of A,B,C,D

1
13. Evaluate/ (1 —3z)°dx.
0

5. 63 63 63 63

A: P — : : :
18 18 6 6

=

1
14. Evaluate/ xe(xz)dx.
0

e e e 1
A: 2e — 2 B: 2 . D: - -1 E: — — =
c c C3 2 2 2
3
15. Evaluate / retdx.
0
A:ed+1 B:ed—1 C: 2¢3 D: 2¢3 + 1 E: 2¢3 —1

1
16. Find the area of the region bounded by the curves y = ¢?* and y = 0 between z = 3 and

r = 1.
e e? 1 e? e
1
te—ez2 - — — te—el === E:e?—
A:e—e2 B 5~ Ce—ed D 7 "5 e —e
17. Find the area of the region bounded by the curves y = 322 and y = 23,
54 27 3
: B: — P — D: - E:
A: 54 1 C 1 1 0

18. Find the volume of the solid generated when the region bounded by the curves y = 23,y = 0
and x = 1 is rotated about the x-axis.

A: T B: il C: T D:
7 6 5

Use the following diagram in questions 19, 20 and 21.

SN
wl

19. Which of the stated integrals gives the area of the shaded region?



20.

21.

22.

23.

24.

25.

26.

27.

28.

1
A: / 3z2dx

9
B:/ (3 — 32%)dx
0

3
C:/ (3 — 32%)dx
0

D:

0
3
Y
_dy
Vs

3
E:/ ﬂdy
o 3

Which of the stated integrals gives the volume of the solid generated when the shaded

region is rotated about the z-axis?

3
Y
A: Zd
W/O 3y

1
C: 7r/ 9z dx
0

1
D: 7T/ (3 — 32%)2dx
0

3
Y
B:’]T/ \/jdy
0 3
1

E: 7T/ (9 — 9zh)dx
0

Which of the stated integrals gives the volume of the solid generated

region is rotated about the y-axis?

when the shaded

3
AZ7T/ gdy
0o 3

1
C: 7r/ 9ztdx
0

1
D: 7T/ (3 — 32%)2dx
0

3
B:7r/ \/Qdy
0 3
1

E: 7T/ (9 — 92h)dx
0

o
Evaluate the improper integral / e 2y,
2

1 1 1
= — D — C.—=
2¢t 2¢t

el

E: diverges

ol
If f(x) =sechz find f/(x).

A: bsecxtanx | B: Hsecbxtan bx

C: 25secHz tan bz

D: —bsecztanx

E: sechx

If f(z) = zcosx then f'(m)

T i C1 D: —1 E: 0
1

If f(z) = sin(rx) then f” (§> -

A: —1 B: 0 C1 D: 72 E 2

If f(x) = cos? x find the slope of the tangent line to the graph of y = f(z) at z = %

A:—1 B:1 C:§ D:E E:—ﬁ
4 4 4 2 2
d
/%(sinx)dx:
1
A:sinz+C |[B: —sina+C | Ccosz+C |D:—cosz+C |[E: i(sinm)2+0

/ rsinx dxr =



29.

30.

31.

32.

33.

34.

35.

36.

sin x dx

D:xsinx—/sinxdaj E: xsinz +

us

4
Evaluate / tan z sec? z da.
0

A: —xcosx—l—/cos:cda: B: :ccosx—/cos:cdx C: —xcosx—/cosa:dx

1 1 1 1
Al B: - C - D: - E: —
2 3 4 V2
% .
Evaluate / ST dx.
T 1+ coszx
2 3
A:ln| - B:In( = -1 D: E: 1
n (3) n (2) C 0
It f(xv Y Z) = ze™ h’ly, find f(_17 \/Ea 5)
ve 1
A:i B: ove C: > D:—56 E: — no
Ve eve 2eve 2 eve
If f(x,y,2) = ze™1ny, find f,(x,y,2).
ze™Y
A: ye®V B: ze*Iny C: ze"™lIny D: yze™ Iny E:
Y
Find f,(1,2) where f(z,y) = 2%y> — 323y.
A —12 B: —2 C:2 D:9 E: 15
Find fo.(z,y) where f(z,y) = z%y® — xy>.
A: 6z B: 6x1> C: 6xy® — ¢ D: 6zy? — 3y E: 622y — 3y
If f(xv y) = I2\/§—|— hl(.’]fy), ﬁnd fmy(xu y)
A: 2 B: — C: 2+ p: © ! SR
2w D — 12w\ /y + — R P
VY r VI 2V
Find all critical points of the function f(z,y) = 2% — 3xy? + 3y
A: (0,0) B: (1,—1),(1,1)
C: (0,0),(1,-1),(1,1) D: (1,-1),(1,1),(—1,1),(—1,-1)
E: (07 0>7 (17 _1)7 (17 1)7 (_17 1)7 (_17 _1)

Use the following information for questions 37, 38 and 39.




37.

38.

39.

40.

41.

xyz + M2y +5z)= 0
. _ _ o oxyz+A2xr+32)= 0
A: zyz + AN(2xy + bxz + 3yz — 100) =0 | B: rys + Az +3y) = 0
2zy + dxz 4 3yz = 100
yz+2yA= 0 yz+ A2y +52)=0
C rz+2zh= 0 D-: 2+ A2z +32)=0
' ry+dxA= 0 oy + Abr+3y)=0
2zy + dzz + 3yz = 100 2zy + dxz + 3yz = 100
yz + A2zy + bxz + 3yz — 100) =0
E: zz+ A2zy + bxz+ 3yz — 100) =0
xy + AM2xy + dxz 4+ 3yz — 100) =0
. . . . . dy cosx
42. Find the general solution to the first order differential equation T 302
z )
A:y:(sinx)%—i-C' B:y:(sinx—i-C')% C y:—(sinx)%+C'

fz,y)

folw,y) = 32® =27
fy(x7y) = _3y2
fa:x(x7y) = bx
fiﬂy(x7y) =0

fyy(xa y) = —06y

Which one of the following is true for the point (3,1)?

A: (3,1) is not a critical point of f(z,y).

B: There is a local maximum at (3, 1).

C: There is a local minimum at (3, 1).

D: There is a saddle point at (3,1).

Which one of the following is true for the point (—3,1)?

A: (=3,1) is not a critical point of f(z,y). [ B: There is a local maximum at (—3,1).

C: There is a local minimum at (—3,1). D: There is a saddle point at (—3,1).
Which one of the following is true for the point (1, —3)?

A: (1,—3) is not a critical point of f(x,y). | B: There is a local maximum at (1, —3).

C: There is a local minimum at (1, —3). D: There is a saddle point at (1, —3).

Consider the problem of finding the minimum of the function f(z,y) = = + 3y subject to
the constraint that 22 4+ y? = 10. At what point (x, %) does the minimum value occur?

E: (0,0)

A: (1,3)

B: (—1,-3)

C: (—-1,3)

D: (1,-3)

A rectangular box with top, bottom and sides, which has 8 internal compartments (3
dividers widthwise and 1 divider lengthwise) is to be constructed. If there are 100 square
centimetres of material available and the volume of the box is to be maximized, then the
problem is to maximize f(z,y,z) = zyz subject to the constraint that
2xy + 5xz + 3yz = 100. To solve this problem using Lagrange’s method, what system of
equations must be solved?

D:y= (—sinx#—C’)%

1
E:y=— g(sinx)% +C




43.

44.

45.

46.

47.

48.

49.

50.

d
Find y, where d—y = ¢®y? and it is known that y(In2) = 1.
x

1 1 1 3 1 2 1
Ay = B:y=— cy=——+—- |Diy=——+- |E:y=—
y et —1 y et —3 Cy em+2 4 ex+3 Y

d
Which of the following is an integrating factor that can be used to solve d_y + 2%y = %7
x

3
A: e® B: ¢(*”) C: el€”) D: L E: o(@*/3)

3

d
Find y(1) where it is known that d—y —y = ze*® and y(0) = 1, using the integrating factor
T

I(x) =e".

2 3 2
e e’ +1 2ec+1
A: 2 B: 2 e D: E:
e C 5 +e 1 5
. . dy
Find y(3) if i 5y and y(0) = 2.
A: 6eld B: 15¢2 C: 20 D: 5¢b E: 6¢°
d
If d_?i = ky and it is known that y(1) = 2y(0), what is the value of k7
1 1 )
A: 5 B: In (5) C: 2 D: In2 E: cannot be determined

The population y(t) of a certain city increases exponentially over time (¢), according to

the differential equation d_?i = ky. In January 2000, the population was 3 million and in

January 2005 the population was 4 million. What will the population of this city be in
January 20107

1 1
A: 4§ million | B: 5 million C: 5§ million
D: 6 million E: cannot be determined
. . o 322 — 2x .
The slope of a certain curve at the point (z,y) is given by ————. This curve passes

through the point (1,2). Find an equation for the curve.

Alnlyl =23 —22+2 B2 =23 — 2?2 +2 C:y? = a3 — 22
D:y?=22% — 222 +2 | E: %2 =223 — 222 + 4

Blood enters and leaves Jack’s liver at the rate of 3.5 cubic centimetres per second. The
capacity of Jack’s liver is 350 cubic centimetres of blood. Determine a mathematical model
for the amount y(¢) of a drug (in grams) in Jack’s previously drug-free liver, ¢ seconds after
blood carrying the drug, in a concentration of 0.1 grams per cubic centimetre, first enters
the liver.



dy Yy dy Y dy Y
- 0.35 — —— — 3.5 — = - 35— =
dt 100 dt 350 dt 35
y(0) 0 y(0) 0 y(0) 0
% 0.35 — 3.5y y 350e0-35
y(0) = 0 w) =0




