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lz)l
The Sharp EL-531W calculator may be used on this test.

You may not use L'H6pital's Rule when evaluating limits.

Show all of your work in the space provided.

The number of marks for each question is indicated in brackets.

1. Give an example of a function f (x) that is continuous everywhere but is not differentiable at x = 0.
[Note: There are many correct answers.]

t ,l
trl -f (x) = l{ \ '." 'Jlc

(k *^,!.)
l2x-8, x>3

2. If /(x) = j 3 x =3, then determine lim f (x) .

[2.r+8, x<3

0. C,..,, o-. (x*s). a(s) 4?=(+E=ly'
tll /utrr'-fkl :X)r.n_ (t'x)T x-rj-

3. Find the x-values at which .f (x) = 
x' -J x !12 is not continuous and determine which, if any, of these

x' -9
discontinuities is removable.

(^. (x-v\k-g) ? ryt(x)= FffiI x+3

f i5 n'| co-n*i.'^,.-o"'s ( n'I Jtf,*J) o* ( = f 3
I2l

{ !*, ^ ren^o'''o'tLo Ji' a"*{il| # 4G 3 '
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4. Evaluate the limits. If they do not exist, then determine whether they are oo or - co or neither.

.. 6x3 - l0x
(u) lS ,

f\
= A^ (6t'-to; = -lo

tll N)o

sin x
(D) tlm-

,-a x
2

sinE + _ a
-rr-=!-=T

llr t
L-l

3(c) hm _' ' x+2* 4-2X

tan x(d) hm_
'-o 4.rcos.r

n Si'a 1a

= 
ll'

ffi *K cos'r

t2l
n' 9irtx

= X}4 -tK !
X+o

II
lJ-

=- l' tL
I

t

L
I

3
ot1l

tt . -L-f: 'l,,€ x

Page 2 of5



5.

t1l

(a) State the limit definition of the derivative of f (x) .

f'(x) =

(b) Use the limit definition of the derivative to find "f'(x), where f (x) = "l2x +t .

^@lfr- -r.x+l

/1 fr^r oil - ltx)
*n ^x

/ .._\
(Jax.-aax*t -r]ex*' I

LX

/ \ /- \(?v*iAx+t)- (ZY+r1
- 

-\
Ax ( Jlx-e"x-\ +")zx+t )

a A4c

/t-- i-I-r
A4(f Ja.x*aax+ | +d)x+ | /

r<-- ' I.
Jax* aAx+1 * "lZX+{

f'rrl
A x-to At<

t3l
h,^
AXlr

= h*,
Af-ls

= b,^
AXt o

: !J'-"
AX ?O

- 

-\
(Jt+raxil 4 {26+t )

f Izx"zAX+r * ^lZx+t )

a

JtTi *^Iffi

z-
?JAx* t

).

iax+l
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6. Considerthecurve !=x3 -2x2 +5x-6.

(a) Find 4 ' d2 v

d* ^d # Ot using differentiation rules.

I

12) ft = 3x'- (x+ 5

IL,87 ,.-(
-6^'- 

; bA

(b) Find the equation of the tangent line to the curve at x = 1. Express your answer in the slope-intercept
formY:mx*b.

A+ X=l ,1=-/ a^J # = 4 a--s/oPz

X-y,= tn(x-x,)
I2t .3- G,\- 1&--t)

r.4+z=ctX-Y
O

q,qy-6
0

7. The position of an object in meters after / seconds is given by s(r) = 4t$ 'r7. Calculate the instantaneous

velocity (in m/s) at t = 20 seconds.

S(t I = *(+ut\"
t3l V{t\ =S'(*\= \(+"-r\''t

V(a"\ = )tao+1f'/' = L= (xt)-"'

=5 (# = +'+: # %
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8. Use the derivative rules to calculate the derivatives of the following functions. SimpliS your answers.

(a) Y=3x2sinx

tll

.,1V'. 3X.6tx +G,KSirnk
U

(b) ,f(x) =2tan4(5x3)

f',, \ = g |-nt(sxt)' sec'(5x')' l5x'

= fao,r<' +.3(sYt ) Su-{sx')

(c) s(r) =T+

t2l

({-+-r\( r+ \ - (z+! (\ (z+ I
a'(t\ =r\ -
U

z \L(t't r )l2l

: !'{+
(*":)"
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