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You.
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Total Value: 80 marks

Answer in the spaces provided, using backs of pages for additional space if necessary.

Show all your work. Insufficient justification will result in a loss of marks.

The formulas on page 8 are provided for your convenience.
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(4 marks) 1. (a) State F.T.O.C. (I) (the Fundamental Theorem of Calculus, part 1.)
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[5 marks] 2. Evaluate / sec® r tan® z dz. [sz

[Hint: First write sec’ztan®z as sec?ztan® 7 sec ¢ tan :z:]

Smcz’xmsx dx
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(9 marks] 3. Evaluate/ e
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dz by using the trigonometric substitution 3z = 2 sec 0,
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(9 marks] 4. (a) Use L’Hospital’s Rule to evaluate tlirn e 4t +1). = L IF Q-
L o= Lo At F ® @
t+t>w et 00
®
— » 4 @
te 4%
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[8 marks] (b) Evaluate the improper integral / ze™ " dz or show that it is divergent.
0
[Hint: You may find the answer to (a) helpful.]
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6 marks] 5.

Find the area bounded by the curve y = 22/z = T and the line y=~=1fromz =0 to
=3

SRT D& O dt w0

dy = dx
X= 0 = =/

‘S“((u-l)& NN DFENG ie3 = u=4
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[5 marks] 6. Suppose that z = f (25 -1, 5~ s). Show that — 4@— = (.

ds ot
[Hint: Set =25 —tand y = % —s. Then z = f(z, y) and a Chain Rule

may be used.]
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[6 marks] 5.

([5 marks] 6.

Alernative  Solution :

Find the area bounded by the curve y = 22\/z ¥ 1 and the line y = =1 from z = 0 to
T =3

e ST 1) an it u= e

- -

u" = x+1
2 a 2 -
= S (wn u+1) dudy w-) = x
' dudu = dx
2 x= 0 = u=)
= S (ué-olu"'+u"'+u)du k=3 = u=Q
!
2
4 5 3 ul)}
- + 4- +
= &(—;— a-g- 3 & I
= 2/1R1 - a:3 , 1 +.~i>
= 19 L

Suppose that z = f 25 — t, ¢ — 5 }. Show that % —5—29i = 0.
2 ds Tot

[Hint: Set z = 25 — ¢ and y = % —s. Ther"z = f(z, y) and a Chain Rule
may be used.] )
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[NOT coveraw, FALL 2002 ]

[8 marks] 7. Find the volume of the solid obtained by rotating the region bounded by the curves
Yy =z, y=0, and z = 4 about the line y = 2.

Y
1 = ouba Aaduwsy = & @
LA Y i 3 [ = Ao Aadiss = 2 7Y = 2-% @
‘l'* I
o 9 ® | :
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= T 4{; & )}o 0,
= T (6 - 3) 0,
e
3

|5 marks] 8. Show that the function u = In \/22 + 32 satisfies Laplace’s equation g, + Uy = 0.

0
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[10 marks) 9. Evaluate / ‘ e _97; z) ;,f’i;;i 55 o using partial fractions,
9x* + 3x +13 = A + Bx+ C 0;
(x=2)(x*+ 2x+ 3) X~ X2 dx +3
9x2 + 3x + I3 = A(x2+ 2x+ 3) "'(B“C)(X‘&) @

1]

(A+5)x" + (2A-aB+C)x + (3A-acC)
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= & = 4 | C
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it +
= X - + AR+ L - 3 dx borrow
§ In [x-2] 2 AL ax -
' - T x4l
= S Anfx-a] 42 g (xen)t 2 F 7 2+ C
® 0 @
\Ia%»\mahmnfxu cwmg or,uau.:
At us= g+l 4x+1 =  4lu-1)+1 = 4u- 3 j@ oubstitute
du = dx
4x+ | dx = i;‘lf—i——— du
e + 2 u
- 3 Cdu_ Ospit
= o?. g‘u du ui{.&
ut + &
- T +C
= 2 Infur+a] & T

-1 + C
= a st fenteal - e JE-
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[10 marks]10. Find all critical points and determine the relative extrema

(if there are any) of
flz, y) =23 —32y+3y?—9y. Use the Second Derivative Test to justify your conelusion.
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Antiderivatives

jf(u) du denotes the general antiderivative of f{u).

If /‘f(u) du = F(u) + c then dF{u)

du

d n un+l
u” du = +c,n# -1

n+1
“du
— =lnjul+c
u
/e“ du=¢“+¢

. 4

/a“du: +e 1#£a>0
Ine

/sinu du = —cosu+c

/cosu du =sinu +c¢

/secQu du = tanu + ¢

/.cscgu du=—cotu+c¢

/.Secutanu du =secu + ¢

].cscucotu du = —cscu+c¢

/.tanu du =In|secu| + ¢

fcotu du =1In|sinul+c

/‘secu du = In|secu + tanu| + ¢

/cscu du = ~Infcscu +cotul + ¢

/‘sinhu du = coshu + ¢

/.coshu du =sinhu +¢

1 U

=sn — 4+¢, a>0
a

/ du
J Va2 —u?
" du 1 U
—_—— = " sec
uvu? — a? a a
© du 1 U
——— =—tan"'= +¢
. a

u? +a?2  q

Codu 1 t_1u+
Jwryar T T oy T

- +¢,a>0

Trigonometric Identities

sin’z + cos*r = 1

sec’z — tan’r = 1

csetr — cot’r = 1

sin{z -+ y) = sinz cosy + cosz siny
cos (T +y) = cosT cosy — sinxz siny
tan (z + y) = tanx + tany

1l —tanz tany
sin2z = 2s8inz cosx

cos2z = 1 — 2sin’s

= 2cos’z — 1
3 1
sin‘z = 5(1 — cos 2z)
R 1
cos“r = 5(1 + cos 2z)
2tan T
tan 2z = —————
1 — tan“x



