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Math 211 Su24 CoC R Erickson80 TEST 2: {ch 2.2 - 2.9} Name K E Y

Show all work for FULL credit. No Calculators needed on this test.

[1(10pts) Find f(x) from first principles, that is, directly from the definition of a

derivative: f(x)

d' (x)  = l im
h ?  0

= l im

= l im

3  +  1

4- (xth)
3+(Xth)

- 4 - x )
3+X

(4 A m) - 17) dont expand demon
(3+x+4)(37x)h

(45-36-34 -K-5-15-(5-36 +-8 -44-241)
3+x+4(3+7)

=  l i m
h o o

- 34-4K
(3+x+h\(3+x)h)

=limh?0((3+x+(3+X))

=

7

(3+x)°

Test t '= (4-x) '  (34x)  -  (4-x)(347)
(3+x) 2

=  ( 7 7 7 ) - 1 4 - X X 1 )
(3+x)2

= - 7 - x + x
( 3 + x )  =
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[/15 pts) Calculate y using the quotient rule: y
- 1+2

y'= (x'-X+2' (5x) -(x'=x+2)(5x) '
( x ) 2

- ?
= (2x-1) 58 - (x'-x+2)= x

(2x-1) 5x-(x3-X+2)
=

3 x 2 -  x - 2
2(5x)3

2

= 2(2*- 1)x. -  x '+x=2
3/2

=

2 X
3. (5pts) Calculate y using the chain rule: y = tan (sine)

d i t a n  ( s i o ) ]
2

d o

5=2 tan (sio) d tan (sinO)

= 2 tan|sing) sec(sing) Lsio

2 tam (aud) see (sio) ? coso

4 x 2 - 2 x - x * + x - 2
2(Vx)3
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4. 5pts) Find y using implicit differentiating as taught in class: sin(ry) =

ddx (sin (xy)) = 1(4*- y)

Cos(xy) (xy) = 2X-y

5 ?Cos(xy)(X'y+xy') = 2x-y'

?(1+xy") Cos(xy) +y'=2x

'[xcos(xy)+17=2x-1 Cos(xy/

5. (5pts) Find the linear approximation to.f(x) = V25 - x

y = m x + 6

n e a r  x  =  3

f ( 3 ) = 1 2 5 - 3

~ 1 6

= 4

K E Y

-  ?

2X-y Cos (xy).
/ +xCrs (xy)

$'==(25-21) 4-22)

f ' ( x )  = 125-xi

f'(3) =525-95 . x=3

form y=34xtb
pocht 4=3.3+6
solve
find

5 0

7 = 3x +25

+(8)2-37+25
4

wear x=3

on ly .
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6. (10pts) Find y if y = sin? [cos V/sin zx] Show all reasonable steps.

d i  s i n c

d x

122 2-1

= 2 sinE d x

( i i )  d  s in  (cosT
d x

=  c o s  c o s .

d c o s t

d x

= - s i n g
d x

d s in  (T iX)
(in) d x

??

= 2 5

d x

d sin (Tox)

d xCos (Tar) ?(TIX)'

SiM (TIX)

P a g e  4  o f  8
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[Z.(10pts) The position of an object at any time tis given by s(t) = 372 - 44t + 20.

(a) Determine the velocity of the object at any time t.

S
V d r  = 2 : 3 1 - 4 4

v  ( t )  =  6 t - 4 4

(b) Does the position of the object ever stop moving?

V  ( t )  = 0 6 ? 7 - 4 4 = 0 ? + =
4 4
6

V = 0 += 7354.

(c) When is the object moving to the left?

V < O

2

6 6 - 4 4 < 0

6 t  <  4 4
t < 44.

6

t<  73504

(d) What is the acceleration of the object

a (t) = dV(t)
d t

= 1(6+-44)
d e :

a  =  6  constant
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Math 211 Su24 CoC R Erickson TEST 2: {ch 2.2 - 2.9
Name K E Y

[8.110pts) Find a parabolay = .' + x + that passes through the point (1,4)
and whose tangent lines at x = -1 and x = 5 have slopes of 6 and -2 respectively.

"  We  need  3egns  a l l  w i t h  a  b ,  and  o r  c
3egus, 3 unknowns

a t b t c = 44 = a. 12+b. 1 + c

a  y ' =  2 a x t o

( i )@ x=-1 m=6 6 = 2atl+b ?

- 2 = 2a(5) +b ?

2 a - b = - 6

1 0 a + b = - 2

( i n@x = 5  m = - 2

?Egns, a+b+c=4
2a -b = - 6 * -S

= -2

- 1 0 9  +  5 6 = 3 0
1 0 a  + b = - 2

6 6 = 2 8

12a = -8.
a =- 8/127

4 Topegn atb+c=4?35+6=4?6=0)
(a,b,c) = (-7314,0)

7 3 X 4 4 X
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9 (10pts) If f and g are the functions whose graphs are shown, let

P(1) = f(x)g(x), Q(x) = f(x)/g(x), and C(x) = f(g(x)).
Find (a) P'(2), (b) @'(2), and (c) C'(2).

f (955, 4=6)

9 ~

4- (954, f= 3)
? Ag

6-3.

5-14

(a) P (2)

= (f.g) |x=2

- (Eg+  fg ' )x=2°

(6) Q'(2)

= (4) 402

=  t ' 9 - 5 g
g° x=2

(e) C' (2) =

= (f (g))

= a

= f .x=2 9|.x=2 x=2 x=2

=(1) ? (4) + (1) (2) HE2

(-1)(4) - (1) (2)

- 4 - 2
16

912) =4
x=2

2

f'(9(2)) - 2

= f'(4).2
= 3 - 2

P a g e  7  o f  8

X = 2
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10. (10 pts) A light is on the top of an 15 foot tall pole. A 5 foot tall woman starts at
the pole and moves away from the pole at a rate of 2 ft/sec. After moving for 7
seconds what is the rate of the tip of her shadow moving away from the pole?

(75)(265=1416

1 5 f

?  V =  2 f t / s

d

rig.

x=14'
= ?

similar A'5: 15"is to 5" as X is to y

3  =

1 5
5

= ,  b u t  y  = x - d

3x-3d =x
2 x = 3 d
2 x ' = 3 d '

=?(2*43)

=3Ft/s
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