MAT 254 —Winter Quarter 2003
Test 1 —Answers
NAME
Show work and write clearly.

1. (10 pts.) Derive the formula for the derivative of sin(x). ANS: See page 229 of your text.

2. (20 pts.) Find the antiderivatives:

a f(x = 3/x +secxtanx +> - p ANS: Rewriteas f(x) = x*'? Fsecxtanx + 2 - D.
X X

X5/3
The antiderivativeis F(x) =
5/3

+secx +5In[x - px + C.

b. k(X) = = + 1 ANS: Rewriteas k(x) = x° + x /2. The antiderivative s
X XV X
-2 -1/2 -2
K =2+ —+C=-2—-2x"2+C.
T2 12 2

3. (10 pts.) Find the antiderivative: f&x) =sn x, f€0) =1, f(0) = 6

ANS: First find f €x): f €x) = - cosx + C . Now use the condition f €0) = 1 to solve for C:
1=-cos0)+C b C=2.S50, f&x) =- cosx + 2. Now find f(x): f(x) = - sin x + 2x + C. Now
use the condition f(0) = 6 tosolvefor C: 6 =-9n(0) + 2(0) +C b C = 6. Thus,

f(X) =-d9nx+ 2x + 6.

4. (30 pts.) Find the derivatives:

a g(t) = cscM(t?) ANS: gét) =- — = xpt=-_2

b. h(x) = In(l- e X)zx ANS: Use exponent property of logs: h(x) = 2x ><In(1- e‘x). Now use

product and chain rules. h&x) = 2 ><In(1- e‘x)+ 2X ><1 1_X - x-1= 2In(1- e‘x)+ 12xe_x
- e - e

c. j(¥) = (dn x)™** ANS: Use logarithmic differentiation: In'y = cosx xIn(sin x)
cosxecos

P 1><y¢= COSX X _1 xcosx - §n xInsn x) b y¢= (sin x) e— sn xIn(sin x)u
Yy SN X a




d. ysn x = xcosy ANS: Useimplicit differentiation:
y@sin X + ycosx = cosy + x x- an y xy¢. Now solve for y’:
y0sin x + xsin y xy¢= cosy - ycosx b y€sin x + xsiny) = cosy - ycosx
_ COSYy - YyCOSX
~ §nx+ xsn y

b y¢

5. (30 pts.) Find the following limits:

&l ¢
_In(inx) e s o In(inx)H . éxinxg
a lim ———= ANS: Thisistype ¥ /¥, so use |I'Hopital’s Rule: lim =lim
x®¥ |n X x®¥ |n X ¥ g §
(;:*T
exg
P lim =lim—=0
x®¥ xIn X x®¥ |nx
b. 1im 3% ANS: Thisistype 0/0, so use I’ Hopital’s Rule:
x® 0 gn(bx)
i H
lim SN Ly acos@) _ a
x@ogn(bx) x®obcos(bx) b
. e 8 X 0 . . . :
c. lim¢=—; - + ANS: Thisistype ¥ - ¥ sofirst add rational expressions:
x®28X° - 4 X- 29
. +26 . - X% - 2x0 . . .
||m8928 XX 29: hmasi(—zxi.ThlsmtypeOIO,souseI’HopltaI’sRuIe:
x®28X° - 4 X-2 X+2g X®2g X -4 4
aB- x> -2x6H - 2x-2 3
lim I—“ = . =
xX® 2 X< - g x®2 2X 2
dim—X"3_ Ans Thisistype 0/0, so use I’ Hopital’s Rule:
x®3|n(2x - 5)

) " e
im—"3 Zjim ! = imEX 291
x®3|n(2x_ 5) x®3g 1 (sz x®3a 2 g 2

&2x - 54




