MAT 1004A Term test #1 1 October 2009
Total marks: 30 points

Non-programmable calculators are permitted. Thasiteclosed book.
Supply your answers on this sheet, but TA’s have extra paper if you need it.

PLEASE PRINT SOLUTION
First name Last name Student numbe

Please show your work wher e appropriate!

1. [2 marks] Find the domain df if: h(x)= \/23_)( = J3-x
X“+2x  xX(x+2)

1) 3-x=20 = x<3

2) x20 Odomf:  x0{(-,-2)U(-20)U(03]}
) Xx+2#£0 = xX£-2

2. Let @be an angle in radians such that- 7<8<~ %

a. [1] The terminal side is in quadrant _3 5 b
-2
3

v

b. [3] Find theexact ratioscosé and tanéif sing = —%

NB — Show your work (the diagram helps). Byekact ratios” it is meant a ratio of the forﬂ@/z , etc... no decimals!

- — /32 _22 :_\/E
[l COSH:@:—_S and tanez__zzz_\/g
-3 3 -J5 5

3. Letf(x):%zandg(x): 5-x find a rule for:

a. [2] fog(x)=f(9(x)

flao=r t =1

(X )) [V5x} 5-x

b. [2] g fo f(x)=g(f(f(x))
go fof(X)=g(f(f(x))=y —(f(f(x))‘\/ ([f()]} (I—TJ =y~

4. Compute the following limits. If a limit is infind, determine whether it 800 or—oo .
SHOW YOUR WORK.

2 U2 3
a. [2] lim (A'X_—M](Efj:Tx =lim o %(2 (4_04-0):_&

7-10x—3x?

X0 0) +x? xee / -1/ 0-0-3) 3
b. [2]
i X*+x=-20)_0) . (x*+x-20)_. ([(x+5)(x-4))_, ((x-4))_-5-4_9
im|————| =< |=Ilm| ———|=lim| —F——|=lim = ==
x--5 X +5X 0) x5 x°+5x x--5  X(x+5) x--5 X -5 5
c. [2]

lim [X-_X-ZOJ[ é): im (MJ: im ((x-&‘>)(x+4)j=(—5‘)g+1'):(—)(+):+oo
: 0 X3 X+3 X3 X+3 0 )
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5. Questions on continuity

a. [2] Letf be a function. What conditions are necessary toibe continuous at=a?

1) f (a)isdefined 2) letr; f(x)=L(a finiteno.) 3)f(a)= letr; f(x)=L

o
b. [2] In the graph ofy shown herestate whether g is continuous or not atx=0. 3
Justify your answer using the necessary condiiiofa.” as a basis. /\

Conditions 2) and 3) are not met. -\ 0 2&1
2-.x x=1 |

i X) = =>f@)=2-V1=1
6. Letf be a function such thatf (X) {2_(]/)() 0<x<1 @

a. [2] Show thaff is continuous at=1.

lim f(x)—nm( W=2-yr=1] B B
I|m f(x)— I|m(2 Wx)=2-r)=1] = lim f(x)= lim f(x) =1=f @)

Hencef is continuous at x=1

b. [4] Show however, thdtis NOT differentiable at=1. Use the basic definitiofor T, "' (@)
and f_‘(a) to show this. Rememberf._ '(a) = lim (f(a-i-f?]—f(a)j_
h-0"

f.'@= r!“,g( fa+ hr)]— f (l)j - rl]'r[)‘ (2 v1+h 1} rlllrg(l—— \/I’::.'i'hJ _
ozlim | 12¥A*h yENET) —tim| 2@ o T -

o h (1+\/H) -0’ h{l+41+h) ) n-0{ h{l++1+h

= lim N P S

ol {Led1+h) ) 141 2

Z—L—l 1—i 1+h-1
f_'(1)=lim_(f(1+h)_f(l)):”m. _*h foim| 1D oy @+h) |-
h-0 h h-0 h h-0 h h-0 h

..-:Iin(r)l( h(lrl h)] .!ifﬁ‘—( (1ih)j:li0 i

Of '@ # f,'@... thusf is not differentiable at=1

7. Modify the left side to prove the following trigonometric identities:
a. [2] secx—cosx =tanx sinx

1-cos X _sin®x _ sinx

SeCcX—CosX = —COSX = = * SinX = tanxsinXQED
COSX COSX COSX  CO<X
2tanx . 2tanx 2sinx 2sinx . .
b. [2] a =sin a = S = S = 2siNXCOsX = sin2x
1+ tan” x 1+ta” x cosx(l+tar’ x) cosx(seé X)

QED



