Exam 1 March 3, 2011 SHOW ALL WORK
22M:025 Calculus 1 Either circle your answers or place on answer line.

[5] 1.) State the limit definition of the derivative: f’(x) = limhﬁow

[7] 2.) Choose one of the following (clearly indicate your choice: 2A or 2B).

2A.) Prove: If ¢ is a constant and f is differentiable at x, then (cf)'(x) = ¢(f'(x))

(cf) (z) = limp_o Cf($+hl1—0f($) — limp_so C(f(l”r’;)—f(x)) = c(limn_so f($+hl2—f($)) = c(f'(x))
2Bi.) Define: f: X — Y is 1:1 iff

F(@) = f(y) implies & = y

ii.) Define: f: X — Y is NOT 1:1 iff

If there exists x # y such that f(z) = f(y)

iii.) Prove that f: R — R, f(z) = V22 is NOT 1:1.

f(=2)=2=f(2)

[10] 3.) Suppose f(x) = e®. Evaluate the following (FILL in the blank) and graph:

a.) Graph y = f(z +2) = ¢™? b.) Graph y = f(—a) = ™"

c.) Graph y =2f(x —1) =3 =2¢""1 -3 d.) Graph y = f~1(z) = In(z)

[10] 4.) Simplify and express the given quantity as a single logarithm:

[In(e* — 1) — In(e — 1)] - [In(e*)In(e) — In(1)] = In[(e + 1)?]
[In(e? — 1) —In(e — 1)] - [In(e?)In(e) — In(1)] = [ln%} 1(2)(1) = 0] = [in(e+1)] - (2) =
2[In(e + 1)] = In[(e + 1)?]



5) Let J(0) = L — ML

5] 5a.) The domain of f is (—oo, —1) U (=1, —(3)5]U[(3)5,1) U (1, c0)

r#1,—1and 325 —1>0

Hence 26 >

Wl

o=
IA

Hence [z > (1) —(1)5] and [z # 1, -1].

[5] 5b.) Show all steps: limg,_, oo f(x) = —/3

W=

V3z6—-1

lﬁmxe—mm =

V3x6—1 —
S D)

limg—_ oo
Since z is negative, 3 = —v/ 6

\/3x671 _ \/3x6 1 _ 36— 3 1
3 \/ 1‘6 \/ 6

V3z6—1 —\/3- 16 — 3

= lim T 1, 1
PO-1-%+ %) oo o= g

limg— oo

[5] 5c.) limg—yoo f(z) = @

[4] 5d.) Does y = f(z) have any horizontal asymptotes? yes. If so, state the equation(s) of all
horizontal asymptote(s):

y:—\/gandyzx/g

Scont.) Recall f(z) = 1,3%“ = = f’fzﬁ(;}rl)

[5] be.) limgy_1 f(z) = 00

S
(+0)(++)

[5] 5f.) limy—_1f(x) = DNE

[5] 5g.) limg—_1-f(x) = =00

(+)(=0)

[4] 5h.) Does y = f(z) have any vertical asymptotes? yes. If so, state the equation(s) of all
vertical asymptote(s):

r=—land z=1



[10] 6.) If f(x) _ =z’—1 then f’(a:) _ 2ze® sinz— (2% —1)[e® sinz+e® cosa]

eTsine’ (e®sinx)?

2ze” sinc—(x?—1)[e® sinz+e® cosx)]

f’(il?) = (esinx)?

[10] 7.) Find equation of tangent line to f(z) = sin(dx —3) +2 at z =1
f(z) = 4cos(4x — 3)

slope = f/(1) = 4cos(1)

f(1) =sin(l) +2

slope = f/(1) = 4cos(1) = %

4cos(1)(x — 1) =y — sin(1l) — 2

4xcos(l) — 4cos(1) + sin(1) +2 =1y
Answer: y = 4xcos(1) — 4cos(1) 4 sin(1) + 2

3 1
[10] 8) 1f 32y = 5+, then % = 92202
oy c

3y + 3xy’ = %y_%y +1

3y — 1= 3y~ 3y — 3ay/

By —1=[3y~% — 3aly’
;) 3y—1 _ 6y—2 6y3 —2y%
Y =11 = I I
5y 23z y 2 —6x 1-6zy2



