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This examination consists of 14 questions. Please ensure that you have a complete
examination.
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1.

(12 marks)

Evaluate each of the following limits. Do not use L'Hopital’s Rule.
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2. (8 marks)

Evaluate each of the following limits using L’'Hopital’s Rule
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3. (6 marks)

Find the values of a and b that make the function
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ax® —-3bx+1 if x>2
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4. (4 marks)

Use the limit definition of the derivative to find f'(x) if

2x+1
x+ 2

f&x) =

Note: no marks will be given if you do not use the limit definition of the

derivative.
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5. (12 marks)

Find the derivatives of the following functions. Answers do not need to be

simplified.
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5. (continued)
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6. (4 marks)

If F(x)=f (ng(h(x))), where g(1) =5, g(1) =3, h(2) =1,
h'(2) = -2, and f'(20) =2, find F'(2)
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7. (10 marks)
(a) Find -Z—ii for the equation  cos(xy) = sin(x + y) + 3y?
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8. (4 marks)
Find the absolute maximum and absolute minimum of the function
F(x) = 3x* — 4x3 — 12x2 + 5
on the interval [—2,1]
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9. (14 marks)
3.
Let f(x) = )
(i) findthe y- and x-intercepts of f(x) (if any)
(i) find the horizontal and vertical asymptotes of f(x) (if any)
(iii) find the intervals where f(x) isincreasing and where f(x) is
decreasing
(iv) find the relative maxima and minima of f(x) (if any)
(v) find the intervals where f(x) is concave up and where f(x) is
concave down
(v1) viﬁnd the inflection points of f(x) (if any)
(vii) sketch the graph of f(x)
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9.
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9. (continued)
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- 10. (5 marks)

At a given moment, Ship A is 300 km due east of Ship B. Ship A is sailing west
at a constant speed of 60 km/h and Ship B is sailing north at a constant speed

of 30 km/h. At what rate is the distance between the ships changing three
hours later ?
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11. (5 marks)

Find the points on the ellipse  9x% 4+ y% =9 that are farthest away from

the point (1,0) .
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12. (8 marks)

Evaluate the following indefinite integrals
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13. (4 marks)

Show that the function y = e3*cos(2x) satisfies the differential
equatlon y'—6y' +13y =0

Y = e c@s(zx)}

/ ...ﬁ”w ;
4 “f!%’c: Cos z><>~ 76 Sm(z;()/

ﬁ = %“cos(w 66 swz;c) 6¢> sz — 4 €”cos (29)

= CS”e c@s(zx) 1z e“gm(w) |
— 6 (2% s (29 = 2> sin (ZX)> T+ 13 f?%xwg(zi’()

= gegyc@;(zx)~\2§, ?’M(Z{)“’lgf C@L(ZK)

- 0 = ﬁglﬁ Su:je /

18



14. (4 marks)

, : : . . d .
Find the solution of the differential equation —Z = 6x%e” that satisfies the

condition y(0) =0
\_g dj = 6xdx
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