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1. Please count your pages now. This examination has pages numbered from 1 - 19, excluding
this page. If you feel there is a page missing pleaselreport this to your Proctor.

2. The examination is out of a total of 100 and consists of 30 multiple choice questions of which the
first 25 are valued at 3 marks each, while the remaining ones are each worth 5 marks. Please darken
only one answer as there is only one answer to any given question. Circling two or more answers to
any question invalidates that question (i.e., you get 0 marks for that question). If you do not believe
any of the answers to a given question, please provide justification on the reverse side of the paper.
Additional pages are added for your convenience including rough work.

3. Please note your Instructor’s name and Section below: Use a soft pencil for inserting your replies
onto the Scantron sheets. Please ensure that you erase completely if modifying an answer.
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Multiple-Choice Questions
Please circle only one answer.

1. [3 marks] Let f(z) = In(vsinz). Evaluate f'(w/4). In other words, find the derivative of f at

z=mr/4

(a) £(3) =1
=1
© =%
@ r(§)=0

2. [3 marks] Let f(z) = 1+ z”. Evaluate f'(1). In other words, find the derivative of f at z = 1.

(a) f1(1)=0
(b) F1(1) =~
(© ff()=1
(d) f(1)=2

3. [3 marks] Let f(z) = z|z|. Calculate

I— tim I )— fr) - F0)
h—0
() L=0
(byL=1
(c) L=-1
(d) The limit does not exist
z? + 2e®

4. [3 marks] Evaluate the following limit: L = lim 322 1 det’

{(a) L=0
(bYL=1
(c) L=

(d) L=

O] RO
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5. [3 marks] Let f(z) = (3.2)"”2. Evaluate f’(z). In other words, find the derivative of f at .

(a) f'(z) =2z In(3.2) (3.2)“52
M) f(z) = (3.2)°

©) f'(z) = 22 (3.2

(d) f'(z) = 22 (3.2)° !

6. [3 marks] A differentiable function f has the property that f (vV2)=m, f (V2) = g— and f'(7) = %
and f(v2) = mV/3. What is the value of the derivative of f(f(z)) at z = +/27

(@) 5
(b)
(c) O

7r2

(d) 8

7. [3 marks] Simplify the expression f(z) = tan(Arcsin v/1 — z2) given that 0 <z < 1.

(@) fz) ==
(b) flz) = V1-g?
() flz) =zV1-2?

1—2z?
() f(z) =
i -1
8. [8 marks] Evaluate the limit: L = lim M
. z—1t .'L'2 -1
V2
(a) L= —2—
(by L= -1
1
(c) L= 3

(d) L=9
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9. [3 marks] Let v be given implicitly as a differentiable function of u by v? cos(u)+u?—1 = 0. Calculate

d
the value of the derivative ;i% at the point (u,v) where u =0, v = 1:

(a) 1,
(b) —17
() 2,
(d) 0

10. [3 marks] Evaluate L = lim {\/ 1+ 22— \/ 2 — 1} using ahy method.

r—o0

(a) The limit does not exist

(b) L=1
(©L=0
) L=-1

11. [3 marks] Evaluate

d 4z
I=1lm — / smu du
2

z—0 dz - 2u

(a) I=2
1
(b) I=5
(c) The limit does not exist
drI=1
12. [3 marks] Find the critical points of the function f defined by f(z) = ] _:: 5
z

(a)z=0,z=1, z=2
Mz=0,z=1, =2 5=-2
(yz=1,z=-1

dDz=0,z=2, z=-2.
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13. [3 marks] Determine the largest interval in which the function f whosé values are given by f(z) =
z4 — 223 + 6 is concave up.

(a) {$:$<%}
() {z:1<z}U{z:2<0}
(c){z:0<z<1}

(d){z:2<z}

. . +1)?

14. {3 ks] Find all the asymptotes of the function defined by p(z) = _(_x______
[3 marks] ymp y p(z) Ry

(a) Vertical asymptotes at x = —1,1,2. No horizontal asymptotes.

(b) Vertical asymptotes at z = 1 and z = —2. Horizontal asymptote given by y =1 /2.
(c) Vertical asymptotes at z = —2 and z = 1. Horizontal asymptote given by y = 1.

(d) Vertical asymptotes at z = 1 and = = —2. Horizontal asymptote at y = —1.

3
— ing?
5 decreasing?

15. [3 marks] For what values of z is the function f(z) = g

() z>0
(b)z>1
(c) ~0o <z <00
(d)yz<0

16. [3 marks] Which of the following functions has a point of inflection at z = 07

(a) flz)=23+2z—1
(b) f(z) = —2* + 8
(c) flz) =z +2%+1
(d) flz)=2z -2
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. . 4z
17. [3 marks] Find ALL the horizontal asymptotes of the graph of the function defined by f(z) =
V5 + 2

(a) y=4, y=>5only
(b) y=4, y=—4 only
{(c)y=1, y=0only
(d) y=>5 only

18. [3 marks] An antiderivative of f(z) = sec?(z + 2) is given by

(a) tan(z +2) + 2
(b) tan®(z) + 2
(c) (sinz)?

(d) tanzx

16
19. [3 marks] Evaluate the definite integral / cos\/[)

(a) 0

2sin4
b
(b) =5

© 3

20. [3 marks] The value of / t (Int)? dt is given by

(a) %tz (Int)>+2t + C
1, 5 1
() 58 (Intf+ - + C

tzlnt t2
+ 5 +0

(c) %ti’ (Int)? —

) %t(lnt)s +C



21.

22.

23.

24.
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o0
3 marks] The improper integral 22e~% dz is given b
A Yy

1
(a) 3
(b) 1

In2
(c) 3

(d) %1113

) /4
[8 marks] Evaluate the definite integral / sin(2z) cos(2z) dz.
0

(a) 0
(b) 1/4
()1
(d) -2

[3 marks] The general form of the partial fraction decomposition of the rational function

2

(z2+ 1) (z —1)2

is given by

z? 1
SR P ) S Ay

)A:t:—’r-B_ C

( 241 (z+1)2

A B
(c) 224+1  (z-1)2

Az + B C D

O Sl Py s

where A, B, C, D are suitable constants.

[3 marks] Evaluate the definite trigonometric integral

/2
/ sin?z cos® z dz.
0

o
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25.

26.

27.

28.

[3 marks] Find an expression for the area between the curves defined by y =z +2 and y = 22

@) /2_1 (2 — ) dz

(b) /04(m2—x—2)dx
(c)/ol(a:+2+x2) dz
(d)/_i(a:+2—9:2)dm

[5 marks] Find an expression for the volume of the solid of revolution obtained by rotating the region
bounded by the curves y = /z and y = = about the y-axis.

1

@ [ =)
2

(b)/0 7 (z — z°%) dz
1

(C)/0 T —y*) dy

(d)/o (0~ Vi) dy

[5 marks] Solve the initial value problem for the differential equation

dy_ 2 .
i =zy*, y0)=1.

-z

1 T T
()—(az—e + ze
1 T _ e
e R
(@ vl@) = 1
(@ viz) = =5

mar valuate the indefinite integra T° cosJarac.
[5 ks] Eval he indefinite i 1/2 3zd

(a) z%sin3z — 2z cos 3z + 2sin3z + C

2
(b) 2% cos 3z + ~3£sin3a:— gcos3x+0

2
(c) %zz sin 3z + 2—91—: cos 3 — -2—751n3:1:+ C

1 1
(d) §:z:2 sin3z + -25—1005333 - Esin3x +C
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. 1
z
29. [5 marks] Evaluate the definite integral / dz.
[ ! wel || Vavar
(a) Vb —2
v5—1
b
(b) X2
V5
() %
(d) 6
30. [5 marks] Evaluate the improper integral
/"0 dz
oo 9+ 2%
(a) 0
3
b) —
(b) 3
T
(c) %
(d) =
END
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