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Non-programmable, non-graphing calculators are permifted. No other aids allowed.

Check that your test paper has no missing, blank, or illegible pages. Note that test questions appear
on both sides of the paper.

Answer in the spaces provided.

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

1. |8 marks] Find an equation of the curve y = f(x) that satisfies the differential equation
d : ; ;
d—y =ysin 'z and passes through the point (1,1). [Hint: Use integration by parts.]
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2. Evaluate the following indefinite integrals:

(a) [ marks] [tan®(z)sec® (z) dx :\ {O‘f o i

A4 o~ |

k= Eoct \/\ZZ/L, X 20 ld)t
= /Zﬁu’éf@lk)(. ‘36('_5)(, C’_\L{_
b

@/i\\ [ Gef )™ secy - (e sods. letussex

/kﬁb{/f) e o den = ganeseered 5
e T s-f:_e_f:s-vf_rr;; .
PY iy il [ = 4seke fatet aeeeg |
(b) [5 marks] [sin'z de : R ¢ ;.J

= s “dx

Lomay dx . 4 s -!
_"’L( Ll S B S 7 S
> ,/[. -o8b) dx a
D{ qf Zooa2a+ cox 2 o
e k- zm-rl-o»«wm/
=k /E- 2ot 4 et da /
=4 [35 e T
()

(C) [5 ?TL(LTkS] /z?;{x—'\/_ﬁ___'?

,-T“_é es-f—' ——'ﬂ:
R ket x=458 , &% 2
; f— 16—~ QX D430 d ©

{

v (w) !63:-«.@ (‘fmsedé )
[ 4 coese

165270 [)g, (-3 )

Ly i _flzms @
/5 St
oy '
e f 6 d0




1 T
(a) [6 marks] Evaluate the improper integral / (,;re dx or show that it is divergent.
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4. Let C be the curve s Fl g <A
(a) [6 marks] Find the length of C.
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(b) [4 marks] Find the area of the surface formed by-retatimg™C about the y-axis.
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6. [6 marks] A circle with radius r and centred at (0,0) is given parametrically by

T = rcost, y=’!‘i.l£l_t, 0<t<2m.

Evaluate an appropriate integral to verify that the surface area of a sphere is given by 4mr®,
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(b) [6 marks] Approximate the arc length from part(a) by using the Trapezoidal Rule and nl/
equal subintervals.
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(¢) [4 marks| Determine the (z,y) points, if any, at which the tangent line to the curve segment is

vertical. 4
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{b) Determme the area enclosed by one leaf of the rose.
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(c) Find the slope of the tangent to r at 6 =
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Number of Pages: 7

Instructions:

Non-programmable, non-graphing calculators are permilted. No other aids allowed.

Check that your test paper has no missing, blank, or illegible pages.

Note that test guestions appear
on both sides of the paper.

Answer in the spaces provided.

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

1. [8 marks] Find an equation of the curve y = f(z) that satisfies the differential equation
1

s ysin~

z and passes through the point (1,1). [Hint: Use integration by parts.]
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