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Question 1 [8 marks]

1/13

For questions 1.1 - 1.8, choose one correct answer, and make a cross (X) in the correct block.

Question a

| b

| c

[d

e

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.1 The function G(z) = W
the interval [—3, 2] because

(a) G(z) is not continuous on [—3, 2]

(b) G(z} is not differentiable on [—3,2]
() G(=3)=G(2)=0

(d) G(0)#0

{(e) None of the above

(

(b) 3

(c) divergent
(d) e—1

(e) None of the above

1.3 ——— can be put in the form:

(b) =+ +
A

z3 + z?
(e) None of the above

1.4 An equation of a circle with centre (3, —7) that goes through the point (1,1} is

(a) (x+3)2+@y—T7)*=52
(b) (-3 +(y+7)? =68
(¢) (=3 2+ (y+7)?*=32
d) (+3P+(y—-7)7°=40
(e) None of the above

does not satisfy the hvpothesis of Rolle’s Theorem on
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1.5 Which of the following integrals gives the length of y = /7 on the interval [a,b] 7

(a) f bmdm
(b) / b \/%da:
© [ b \/%dw
(d) / ’ \/:gdx

{e) None of the above

1.6 The conic section defined by 4z2 + Ty? + 32z — 56y + 148 = O is a
(a) ellipse with centre (4, —4) and foci at (4 £ /3, —4)

(b) hyperbola with centre (—4,4) and foci at (4, —4 £ /3)

(c) ellipse with centre (—4,4) and foci at (—4 + v/3,4)

(d) hyperbola with centre (4, —4) and foci at (—4,4 £ /3)

(e) None of the above

1.7 Let f be a function of z such that, when z = ¢, f is increasing, concave down, and has an
z-intercept at £ = ¢. Which of the following is true?

(8) fle) < f'(c) < f"(e)

(b) fie) < f{e) < f(eo)

(e) file} < fle) < f"(e)

(d) f"(e) < flc} = (o)

(e) None of the above

Bin &

1.8 If f(z) = V1+#2dt, then f'(z) =
(a) (1+22)3
(b) (cosz)V1 +sin’z

(¢) (cosz)(1+sin’x)?
(d) V1+sin’z

{(e) None of the above

Question 2 [17 marks]

Evaluate each of the following integrals if it exists, or otherwise show that it doesn’t exist:

) [ 2
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dz by using trig substitution [4]

) =
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c) f (arcsinz)® dz [3]

3 [ 5= 2
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. 8
e) Given: f(z)= EES )
o T . A Br +C
(i) Find A, B and C such that f(z) can be expressed in the form 71 +t— T3 [3]

1
{i1) Heucee find the value of ¢ such that / J(&) dz =Tua+ T
0 v3a

—=
G
—
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" Question 3 [4 marks]

Prove the Mean Value Theorem, i.e. prove that if f is a function such that
a) f is continuous on a closed interval [a, b],
b) f is differentiable on an open interval (a, b),

then there is a number ¢ in (g, b) such that f'{¢) = M. [4]
—a
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Question 4 [3 marks]

Find the critical numbers, if any, of the function f(¢) = 4¢ — V12 + 1. [3]

Question 5 [3 marks]

Sketch the graph of a function that satisfies the following conditions:

lim £(z) =0, lim /(z) = ~o0, £(0) =0

f’(ﬂ?) <0on (_OO? _Q)v (176) and (9700)

. f(z) >0on (—2,1) and (6,9)

(=)= 1)=r9)=0

. f"(z) > 0 on (—00,0) and (12, 00}

. f"(z) < 0 on (0,6) and {6,12) [3]

DO W
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Question 6 {2 marks]

P4z

Find the slant tote of the functi = ——.
in e slant asymptote of the function f{x) R

Question 7 [4 marks]

Calculate the area of the surface obtained by rotating the curve about the x-axis :

8/13

[2]

[4]
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Question 8 [6 marks]

Consider the region R in the first quadrant bound by y =9 — z2%, y = 0, £ = 0.

a) Find the area of the region R in terms of y. 3]

b) Set up, but do not evaluate, an integral for the volume of a solid rotating the region R
about the fine ¢ = 10 using the Cylindrical Shells Method. 3]
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Question 11 [2 marks]
Set up, but do not evaluate, an integral for the length of one arch of the cycloid : [2]

z = 2(t —sint),y = 2(1 — cost}, 0<t<2m

Question 12 [3 marks]

. N . 1Y°
Write down the first three terms in the binomial expansion of (2 - ﬁ) 3]
T
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b) Identify the focus, vertex and directrix. Determine if the parabola opens to the right or left.

[2]

Question 15 [2 marks]

Graph the hyperbola given by the equation 42 — 4z% — 16 = 0. [2]

Question 16 [3 marks|

A cube is being compacted into a smaller cube. Given that the volume decreases at a rate of
2 cubic meters per minute, find the rate of change of an edge of the cube when the volume is

exactly 27 cubic meters. (3]



