Test 1 MTH 151 Fall 2008 Solutions

I. Find the derivative dy/dx: (5 pts. each)

1. y=>5x% 722 — (4/2°) => y = 523 — T2? — 42
9y = 1502 — 14z + 823

2. y= (22 -1)*Bx —5)"

&= (2> = 1)*7(3z — 5)° (3) + (3x — 5)"4(a” — 1)* (22)

3. y= itz (simplify)
— @=8)M)—(e4+2)(1) _ __10
dI (z— 8) (:578)2
4. y==x sec(2:z:)
dy = 22 sec(2x) tan(2z)(2) + (2z) sec(2z)
5. y = cos(sin(3z2 + z))
ﬂ = —sin(sin(3z% + z)) - cos(3x? + ) - (62 + 1)
y= 162 - (&~ 20))
d—y =6[(z% — 1)(23 — 22))° [(x2 —1)(32% —2) + (23 — 23:)(2x)]

1/2
7. y=\/w+\/mz>y:(x+(x2_5x+2)1/z) /

~1/2
&1 (;c—i— (2? —5x+2)1/2)

cos(z® +y) = y* + xy
5 dy dy
—sin(z? +y)(2z + 3¢) = 2y —|—xd +y
—sin(z? + y)(2z) — sm(ac + y) =2y% 4 oW 4y
—sin(z2+y)(2z)—y = sin(x 2+y) +2ydy +rgE dy = (sin(z? + y) + 2y + ) Z—y
dy _ —sm(z +y)(2z)—y
dr —  sin(z?+4y)+2y+z
I1. (7 pts. each)
1. Find the equation of the line tangent to y = 2° — 323 — 42 4+ 10 at 2 = 2.
9 = 5gt — 922 —4 so m=5-21-9.22-4=40. Whenz =2,y =
25 -3.23-4-24+10=10
The equation is y =40x +b=>10=40(2) + b=>b=—T70
y =40x — 70
2. Find the equation of the line tangent to yr+y? =6x atz =1,y = 2.
Implicit differentiation: ¥y + x Y42yt W —6=> (z+ 2y) W — gy

d 6—
== x+2yy At (1,2), the slope is m=--=% =14

1422
y=224+b=>2=2+4b=>b=6/5:y=22+2
IV. Find the limits: (5 pts each)

@

—1/2

(1435 (a2 -50+2) 7" (20 -5))

®

x? — 8z + 12 x—2)(x—6) —6)
He—2 72y e e T N ) B
1
2 _ _
2. limy_.; # UNDEFINED
2
Vitz—1 Vitz—1 lra—1
3. lim,_,o vite—l_ lim,_.q T \/%J“l = lim,_.,g trl
x x +rtl a1+ z+1



1

z 1
=lim, .o —— =lim, ., —— = — (or recognize as a deriva-
CavIto+1 " Treel 2! &
tive)
z2+9 449
4. lim, . - — 13 _q3
Mem2 3 T o4y 1 )
) xsin(dz) sin(4x) 2z x(4x) 4
Hile—0 sin(222) =07 sin(2z2) (222) 2
6 g—g using the limit definition for y =2 — 32z —7

d . (w+h)*=3(z+h)—7—(a* =327 . 2 h? 32— 3h—T—z>13ctT
E = limy o = ( ) _ limy, o £F22ht = T ASTHET —
. 2_
hmhao 2$h+l’-i 3h
=limy 02z +h—-3=22x-3
. tanx —x . e sinz —xzcosx . sine — x
7. limgg ———— =lim, 02— =limp_g——————— = limp_,p —————
sin(2z) sin(2x) cos z sin(2z) sin(2z)
. sinx . T
lim, 0 ——— —lim, o —=—~=32-1=0
sin(2x) sin(2x)

V.. Find the designated limits for f if f is given in the graph below. (6 pts

a) lim, o4 fz) =2

b) lim, o f(z) =4

¢) lim, .o f(x) Undefined/ Does not exist
VI. Find the second derivative (5 pts. each)

1. f(z)=22-22— L =22 22— 273

fl(x) =22 —2+4 3z~

f(x)y=2—12275

2. f(x) = sin(a? — 2z)
f’(x) = cos(z? — 2z)(2z — 2)
f (z) = cos(x? — 22)(2) — sin(x? — 22)(2x — 2)?



