Math 1496 - Sample Test 1 Solutions

1. From the following graph determine the following limits.
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(i) lim f(x)=1 (i) lm f(x)=2 (i) limlf(x) = DNE

x——1- x——1F X——

(iv) lim f(x)=3 (v) lim f(x)=3 (vi) limf(x)=23

x—2~ x—27F x—2
3_,2
2. Calculate lirr% ” using the techniques of graphically, numerically and analyti-
x— —
cally.
(i) Graphically
2 1 0 1 2

X3

from which the graph says lim

x—1 X —

(if) Numerically

X 0.9 099 | 0.999 | 1.001 1.01 1.1
f(x) | 0.8100 | 0.9801 | 0.9980 | 1.0020 | 1.0201 | 1.2100
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X —x2

from which the table says lim =1.

x—1 x—1

(iii) Analytically



li = lim =/ = limx? =
x1—>n} x—1 x1—>n} x—T x1—>n} *
3. Calculate the following limits analytically.
2 2 1 2 2 1
(i) lim v Asx+a lim (x+1)(x+2) = lim (x+2) =—=
-1 x2-1 —-1(x+1D(x=1) x=-1(x—1)
g x—4 ox—4 Vx+2 o (x—4)(Vx+2)
() xlir}l\/_—z xlg}L\/_—Z VX +2 xlg}L x—4 xlil}}\/}_F
sin 4x
con 1. SIN4x , X 4 , . sinmx
(iii) lim — = lim — = _- =2 since lim =m
x=0sin2x  x—0siN2x 2 =0 X
x
4
o 3x244 . 3tz 340
(iv) lim ———— = lim — _3
x—o0 x2 +2x + 1 X—>00 2 1 1+0+0
1+ o + =

4.  Calculate the first derivative (either f’(x) or y’) of the following. Do not simplify
your answer

Q) y= 4e* , 4e*(x? 4 1) —4e* - 2x
TTerr YT (32 +1)2

(ii) y=x*tanx, y' =2xtanx + x*sec®x

(i) y = (2x+1)(x*+3x+2),
Y = 2(x*+3x+2)+ (2x+1)(2x +3)
atx = -1,y = (2)(0) + (-1)(1) = -1

(i) e , e (P4 1) —e2x
YT err YT T ey
0
a0
atx =0,y 0+1)2 1

5. The definition
f'(x) = lim )




If f(x) = 3x> — 5x + 2 then

f'(x)

3(x +h)? —5(x +h) +2 — (3x> — 5x + 2)

lim

h—0 h

. 321 6xh+3h% —5¢—5h4+2 321557
lim

h—0 h

lim AOX T 2h = 5) o5 — 6x—5
h—0 % h—0

6. Ify=x*—2x3+2x2 theny = 4x% — 6x% + 4x.
Atx=1Ly=1landy/|y-1=4—-6+4=2
so the equation of the tangentis ¥y —1 =2(x —1).

7.1t

f(x): {x+1 x <0

24+1 x>0

is f(x) continuous and differentiable at x = 0?

Part (i)

lim f(x) =limx+1=1

x—0~ x—0
li =limx*+1=1
AR SO =

Further f(0) =0+ 1 = 1. Since

lim f(x) = lim f(x) = f(0) =1,

x—0~ x—0+

f(x) is continuous at x = 0.

Part (ii)

Since

lim

lim f(x) = £(0) _ ile_l:hm1:1
x—0— X x—0 X x—0
_ 2 _
f(x) = 1(O) —lim > -1 =limx =0
x—0*t X x—0 X x—0

lim f(x) # lim f(x) =0,

x—0~ x—0+t

then f(x) is not differentiable at x = 0.



