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of this examination.
5. A. B. C. D. E
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Name: Student #:

Record your answers on the front page

PART A. MULTIPLE CHOICE

1. [3 marks]

If z is used as the parameter in the solution set of the system

2c + 3y + 52z =3
3r+4y+62 =5

then x =
A 2-32
B. 342z
C. -2+ 2
D. 143z
E —-1-3z

2. [3 marks]

If f(z)= ?, then f'(2) =
A0
p ]
C. 1
D. -1
-
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Name: Student #:

Record your answers on the front page

3. [3 marks]
If y(z) satisfies y* + 1 = 2y + 2% and y = 1 when = 1, then when z = 1, ¢/ =
1
A ——
2
1
B. -
4
C. -1
1
D. -
2
E 1
4. [3 marks]
d
If 22Y = €%y, then when (z,y) = (e, 2), d_y =
x
e
A -
4
B. ¢
2
4
C. —
e
D. 2e
2
E —
e

Page 3 of 27



Name: Student #:

Record your answers on the front page

5. [3 marks]
On the interval [—2,4], the function f(z) = 22 — 92* has
A. an absolute minimum at x = 3 and an absolute maximum at z = 4.
B. an absolute minimum at £ = —2 and no absolute maximum.
C. an absolute minimum at x = 3 and an absolute maximum at z = 0.
D. an absolute minimum at £ = —2 and an absolute maximum at z = 0.
E. an absolute minimum at z = —2 and an absolute maximum at x = 4.
6. [3 marks]
. z—1—Inx
im-—— =
sl x—2¢/r+ 1
1
A. -
2
B. 1
C. 2
D.
E. 0
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Name: Student #:

Record your answers on the front page

7. [3 marks]
If z; = 0 is used as a first estimate to approximate a root of > + 2 = 1 by Newton’s method, then the
third estimate, x3, equals

A S
4
B. 2
3
5
C. -
6
1
D -
2
E >
8
8. [3 marks]
¢ 1 1
2 Y dr =
[G-ma
1 1
A - ——=
e e?
1 2
B —ata
1
C. ——-1
e
1
D -
e
E 1
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Name:

9.

10.

Student #:

[3 marks]
2

/ VI do =
0

A.
B.

Q

= O

V35

V6
26

3
92

9
36

[3 marks]
Let g(z) = / V2t +1dt. Then ¢'(2) =
1

A

MmO QW

xT

V5
V5 —
2In2
V5
2z 4+ 1
0

V2

Record your answers on the front page
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Name: Student #:

Record your answers on the front page

11. /3 marks/
Let f(z,y) = 2*y® + €. Then f, =

A. 6zy* + rye™
3y +e”
322y + e
32%y* + ye™?

=0 aw

32%y? + xe™

12.  [3 marks/
If y+ 22 — 222% = 2 defines z implicitly as a function of # and y near the point z =1, y = 2, z = 1, then

. 0z
at that point — =

Jdy
A -1
B. 1
C. 0
D. —6
E. 5
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Name: Student #:

Record your answers on the front page

13. [3 marks/
If f(z,y) = 2" then fay(1,1) =

A 4e
B. 12¢
C. Ge
D. 8e
E. 2e

4. [3 marks/

If 2 =2+ zy +y* where = 3t — 6 and y = t* + 2 then when ¢ = 1 %:
A9
B. 3
C. -3
D. 15
E. 6
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Name: Student #:

Record your answers on the front page

15.  [3 marks/
The joint demand functions for the products A and B are given by:

~ 200 ~ 300
" paPs 5= PBY/DA
Which of the following statements is true?

%
Opa
945
Opp
Products A and B are complementary

qa

A. >0

>0

Products A and B are competitive

=0 a =

Products A and B are neither complementary nor competitive
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Name: Student #:

PART B. WRITTEN-ANSWER QUESTIONS

Bl. [11 marks/

(a) [4 marks]
A 20 year mortgage for $500, 000 has monthly payments with interest at 4% compounded

semiannually. Find the amount of each payment (to the nearest cent).

(b) [3 marks]
Find the principal outstanding (to the nearest cent) in the mortgage of question 1.(a), just after the
144th payment has been made.

(c) [4 marks]
What is the market price (to the nearest cent) of a $100 bond having 9 years until maturity and

semiannual coupons, with annual coupon rate 6% and annual yield rate 5%?
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Name: Student #:

B2. [11 marks/
Consider the graphs of = 4* + 1 and 2 = 4y + 1

(a) [2 marks]

Find the points where those graphs intersect.

(b) [5 marks]
Express as an integral the finite area bounded by those graphs.

(c) [4 marks]
Find the area from part (b).

Page 11 of 27




Name:

B3. [13 marks]

Evaluate the following integrals

(a) [6 1ma7"k:5/
/ (27 + 1)e** dx

0

(b) [707.11(17’]93/1
/1 2?(x + 1) de
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Name: Student #:

B4. [8 marks]

Assuming that y > 0, find an expression for y in terms of z if y satisfies the differential equation
dy
- =
and y = 3 when x = 0. [Hint: This one’s easy. ]

Y
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Name: Student #:

B5.  [12 marks]

(a) [6 marks]
Find and classify the critical point(s) of

f(z,y) = 52* — 22y + 2y* — 102 + 2y

(b) [6 marks]
By using the method of Lagrange multipliers only find the critical points of the joint cost function

3
c(qa,q) = ¢4 — qaqs + §q,29 + 300

subject to the constraint

qa + qp = 700.
[Show all your work. No marks will be given for any other method.]
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Name: Student #:

PART A. MULTIPLE CHOICE

1. [3 marks]
If z is used as the parameter in the solution set of the system

2c + 3y + 52z =3
3r+4y+62 =5

then x =
A, 2-32
B. 342z
C. 2+ 2
D. 143z
E —-1-3z
x oy z
2 3 5|3 Ri—3Ro 1 3/2 5/2|3/2\ Ri=Ri+3R,, (1 0 -2 3
3 4 6|5) rRy»-3mi+r, \0 —1/2 —=3/2|1/2 0 —-1/2 —1/2|1/2
=3+ 2z, B
Or eliminate y directly:
8z + 12y + 20z = 12
9z + 12y + 182 =15 r =342z, B
r—22=3
2. [3 marks]
V3r —5
If f(z) = Y252 then f/(2) =
x
A O
1
B. ——
2
C. 1
D. -1
1
E. -
2

1
x*m*?)—\/?)x—’é

2%3 LU2
f'(z):ﬂ:l
4 2

Quotient Rule: f'(z) =

: E
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Name: Student #:

3. [3 marks]
If y(z) satisfies y* + 1 = 2y + 2% and y = 1 when = 1, then when z = 1, ¢/ =
1
A ——
2
1
B. -
4
C. -1
1
D. -
2
E 1

4y =y + xy + 2z. Substituting = 1,y = 1,

4y =1+y +2

3y =3
y =1, E
4. [3 marks]
d
If 22¢ = €%y, then when (z,y) = (e, 2), d_y =
x
A S
4
B. -
2
4
C. —
e
D. 2e
2
E. —
e

Taking In of both sides:

In2+ylmhr=2+Iny

1
y’lnx—i—g:—y'
x
y'lne+ - =~y
e
1 2
/ r__“
Y 2y— e
r, 2
2y— e
4
y,:__a C
e
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Name: Student #:

5. [3 marks]
On the interval [—2,4], the function f(z) = 22 — 92* has
A. an absolute minimum at x = 3 and an absolute maximum at z = 4.
B. an absolute minimum at z = —2 and no absolute maximum.
C. an absolute minimum at x = 3 and an absolute maximum at x = 0.
D. an absolute minimum at x = —2 and an absolute maximum at z = 0.
E. an absolute minimum at x = —2 and an absolute maximum at x = 4.

f'(x) = 62* — 182 = 6z(x — 3)

Critical points are x = 0 and = = 3

Endpoints of closed intervals are x = —2 and x =4

The continuous function f must have absolute masx and min among these 4 points.
f(=2)=2(-8) —36 = =52 min z = —2

f(0)=0max z =0

f(38)=54—-9%9=-27

f(4)=2%64—9%16 = —16, D

6. [3 marks]
. z—1—Inx
im — =
e1x —2¢/r+ 1

A

#0Q®w

0
g L’Hopital
1
- = 0
= lim T still =
z—=1 ] — \/—5 0
T B
Tamlpez T 179

Page 17 of 27



Name: Student #:

7. [3 marks]
If z; = 0 is used as a first estimate to approximate a root of > + 2 = 1 by Newton’s method, then the
third estimate, x3, equals

A3
4
B 2
3
5
C. -
6
D. 1
2
E 2
8

—z, —0
‘ 322 4+ 1 o
—1
l‘gzo— T =
1+1-1 1 3
= 4 FRE
8. [3 marks]
€1 1
- \dr =
/1<x x2> v
1 1
A - — =
e e?
1 2
B. -5+ 5
1
Cc. --1
e
1
D. -
e
E 1
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Name: Student #:

9. [3 marks]
2
/ V1 + a3 dr =
0

A. V35
B. V6
2
c 2
3
52
D. —
9
E. 36
Let u=1+ 2> r=0u=1
ccllu:?)xde r=2u=9
u 2
=22
3 zdx
1/ 1 2 .,°
Z du = = % 2432
3/1\/5 U 3*3u 1
2
=—(27 -1
ST 1)
52
=2z D
9

10. /3 marks/
Let g(z) = / V2t +1dt. Then ¢'(2) =
1
A V5
\/_

m 0 QW
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Name: Student #:

11. /3 marks/
Let f(z,y) = 2*y® + €™. Then f, = 32%y* + e E
A. 6xy* + rye™
3y +e”
322y + e
32%y* + ye™?

=0 aw

32%y* + xe™

12.  [3 marks]
If y + 222 — 222% = 2 defines z implicitly as a function of x and y near the point z =1, y = 2, z = 1, then

. 0z
at that point — =

Jdy

A -1

B. 1

C. 0

D. -6

E. 5
1+ 29522—; — 3x2z2g—; =0
0z 1

L _latz=1y=2:=1 B
oy  3x2z2 — 2z wr=Ly=ss= 4
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Name: Student #:

13. [3 marks/
If f(z,y) = 2’ then fu(1,1) =

A. e

12¢

6e

8e

2e

= 0 aw

fo = 2ze” ,
fay = 4zye?
— 46 at (17 ].), A-

14. /3 marks]

If 2 = 2% + 2y + y* where x = 3t — 6 and y = t* + 2 then when t = 1 %_
A9
B. 3
C. -3
D. 15
E. 6

dz 8zdx+8zdy
dt  Oxdt Oydt

= (2r4y)*3+ (v +2y) 2t
whent=1x=-3,y=3

d
= (6+3) %3+ (=3+0)2
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Name: Student #:

15.  [3 marks/
The joint demand functions for the products A and B are given by:

200 ~ 300
PANPB i PB/PA

Which of the following statements is true?

qa

0
A SH oy
Ipa
dqp
B.—>0
Opp
C. Products A and B are complementary
D. Products A and B are competitive
E. Products A and B are neither complementary nor competitive
0 —200 0 —300
a4 5 < 0 and 9z <0
Opa  Pa/DB Opp  PBY/DA
so A and B are false.
0 —100 0 —100
g4 <0and 2B — <0

Opp  pa(pp)?/? Opa  pp(pa)*/3

so the goods are complementary. C
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Name: Student #:

PART B. WRITTEN-ANSWER QUESTIONS

Bl. [11 marks/

(a) [4 marks]
A 20 year mortgage for $500, 000 has monthly payments with interest at 4% compounded

semiannually. Find the amount of each payment (to the nearest cent).

If i is montly rate (1 +14)"* = (1.02)*

500, 000 = Ragg;
R — 500,000 500, 0003 500, 000[(1.02)1/¢ — 1]

a1 — (L+4)20 11— (1.02)%

R=%$3021.23

(b) [3 marks]
Find the principal outstanding (to the nearest cent) in the mortgage of question 1.(a), just after the
144th payment has been made.

Principal outstanding is the P.V. of the remaining 240 — 144 = 96 payments

500, 000 10+
P.O.= RGW = ‘ Aogl — 500, OOOW
a370) L=y =)

7

[1— (1.02)719]
— —[$248,171.
500, 0007 — 75717y =|$248,171.66

(c) [4 marks]
What is the market price (to the nearest cent) of a $100 bond having 9 years until maturity and

semiannual coupons, with annual coupon rate 6% and annual yield rate 5%?

P=V(1+i)"+rVay V=100 n=18 r=.03 i=.025

P =100(1.025)""® + 3arg,025

= §107.13]
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Name: Student #:

B2. [11 marks/
Consider the graphs of = 4* + 1 and 2 = 4y + 1

(a) [2 marks]
Find the points where those graphs intersect.

Y +1=4dy+1
Y —4y =0
yly—4)=0

y=0=z=1 y=4=x=17

(1,0) and (17.4) | are intersection points

(b) [5 marks]
Express as an integral the finite area bounded by those graphs.

or

r—1
4

upper curve is y = vV — 1 lower curve is y =

17 r—1
Area:/ {\/:z;—l— 1 } dx
1

(c) [4 marks]
Find the area from part (b).

4 yg 4 64
First way: / [(4y+1)—(y2+1)} dy = {2y2_§] :2*16—3—0:
0 0

17 r—1
Second way: / [V —1— 1 | dx
1

17

2 (r —1)?
— | Z(p—1)3/2 2~/
2 1
=2 %1632 -2 %162 -0
3" 8"
2 32
25*64—32: 3 as well

Page 24 of 27




Name: Student #:

B3. [13 marks]

Evaluate the following integrals

(a) [6 1ma7"k:5/
/ (27 + 1)e** dx

0

By parts u =2x+1  du = 2dx

dv = e** v="0
2
1 2z |1 1
2 1
/(Z:L‘—I—l)e%d —(m—{— Je —/ e* dx
0 2 0o Jo
32 1 e
22 2,
3e* 1 e? 1 5
=53 (53)-

(b) [7 marks]

00 . R d!L’
——— dr = lim _
L (x4 1) Rooo J; x%(z+1)
1 A B C
— - =242 A 1)+ Bz +1 —1
22(z+1) =z x2+x—i—1 Hr+ 1)+ Ble+1)+ 0

r= 0=B=1
r=—-1=C=1
r= 1=>2A4+2B+C=1

2442 +1=1=A=—1

, Rrq 1 1

lim —+ + —| dzx
R—oo J; r x+1 2?

117

= lim [—1n|x|+ln|x+1|——

R—o0 X

1
1 1 1 1 1
= lim [<1nR+ ——>—(ln2—1)} R%%lsoln(%)—)()and—%o

R R R
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Name: Student #:

B4. [8 marks]
Assuming that y > 0, find an expression for y in terms of z if y satisfies the differential equation
dy
dz Y
and y = 3 when x = 0. [Hint: This one’s easy. ]

d—y:xdx
yd
/—y:/xd:v
Y
22
y>0 lny:?—i-C'

2 2 2
y = e® /2+C _ e® /260 — Ae® /2

whenz=0 3=A"=A

so |y = 3712
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Name: Student #:

B5.  [12 marks]

(a) [6 marks]
Find and classify the critical point(s) of f(z,y) = 52 — 2xy + 2y* — 10z + 2y

fo= 100 —-2y—10=0 5T — y= D
fy=—22 +4y+ 2=0 —r+2y=-—1
r—2y= 1
or— y= 5

1—21_}1—21
5 —115 0 910

’y:()andle‘

fmleo fyy:4 fmy:_2

D = fa:acfyy - (facy)Q
10%4—(=2)>=36>0

(1,0) is a local extremum

fee > 0s0|(1,0) is a local min

(b) [6 marks]
By using the method of Lagrange multipliers only find the critical points of the joint cost function

3
c(qa,q8) = @4 — qaqs + 55 + 300

subject to the constraint

qa + g = 700.
[Show all your work. No marks will be given for any other method.|

3
L =% — qaqs + =q5 + 300 — Mqa + ¢z — 700)

2
0L 0L
T 904 — —A=0 d — = —700)=0
01 ga — 4B an a (qa + a5 )
0L
— =—qa+3g—A=0 S0 qa + g =700
Jdqp
24 —qp = A
—qa+3q = A
294 —qB = —qa + 3qB
3ga—4qp = O 1 1] 700
ga+ g = 700 3 —4 0
1 1 700
—
0 —7|-2100
1 1] 700
— gs = 300 qa = 400
0 1| 300
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