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Part A: (SHORT ANSWERS) Do the following problems. Write the answer in the space
provided. Only the answers will be graded; there is no partial credit.
(30 points; 3 points each).

1. If £(3) = 2, g(3) = =3, £'(3) =5 and ¢'(3) = 4, find (fg)'(3).

Answer: -7

2. If f is differentiable at x = 5, f(5) = 4 and f'(5) = 2, find dix/f(x) when z = 5.
T

1
Answer: —
2

2?2 —1 dy . .
———, find —=. Make sure to simplify your answer
x2+1 dx

4z
($2 + ]_)2

3. Ify=

Answer:

4. Find lim S2G0)
6—0 sin(56)

Answer: §
5

dy
- If y = cos(t*), find —.
5. If y = cos(t), fin o

Answer: —sin(t*)4t® or —4t*sin(t*)



10.

The function y = |sin(z)| is differentiable at both z = g and = = 7.

Circle the appropriate answer: True

dy
If y = sin*(z), find —=.
y = sin”(x), fin I

Answer: 4sin®(z)cos(z) or 4(sin(x))? cos(x)

If a function f is differentiable at x = a, then f is continuous at = = a.

Circle the appropriate answer: | Always true Can be false

3
The curve y = % + x + 2 has no point where the tangent line is horizontal.

Circle the appropriate answer:

If h(z) = vVt + 9, then
W)~ h(2)

r—2 Tz —2

Circle the appropriate answer — —

False



Part B: For the following problems give a complete solution. Partial credit is possible and
you must SHOW ALL YOUR WORK.

I) (a) (4 points) Sketch the graph of the function f(z) = |z + 1|+ |z — 1].

Answer:
2z ifx<-—1
flx)=<2 if —1l<z<l1 5
2x ifz>1
I I
-1 1

(b) (2 points) Where is the function f differentiable?
Answer: f'(r) exists for all z # +1

or f is differentiable for all x # +1
or f is differentiable on (—oo, —1) U (—1,1) U (1, c0)

(¢) (4 points) Give a formula for the derivative function f" and sketch its graph.

Answer:
2 4+ o
-2 ifx< -1
fllz)=<0 if —1<z<1 o o
2 ifx>1 -1 1
© - -2




1) (a) (10 points) If f(z) = (2 + 1)(z® + 5)%, find f'(2).
Answer:
fir) = (@ + )5 +5)H32) + (0 +5) (22)

= (2% + 1)(a® +5) 7522 + (2® + 5)3 (22)

(b) (10 points) If g(z) = sin(z®) + %tang(Qx), find ¢'(x)
Answer:
g (z) = cos(z*)32? + %3 tan’(2z) sec?(2z)(2)
or

g () = 32% cos(x®) + 2 tan?(2x) sec?(2x)



III) (a) (10 points) Compute lim sin(50) + 0

60—0 m
Answer:
sin(50) +60 w B
6—0 sinfcosf -0 w
5sin5(§)9) + 1 5 i 1
im — — _
6=0 % cos(6) 1.1

(b) (10 points) Find the slope of the tangent line to the curve 2 + ¢* = 22y at the
point (1,1).

Answer:

%(ZE?’ + ) = %(2{1@) VRN

322 + 3%y =22y 4+ 2y &
y'(3y* —22) =2y — 32% &
;o 2y — 322

3y? — 2 0
Y 307 — 27 Y x #
2—3
an =1 = —— = —1
i |y=i{ 3—2

or

343y =2y +2 &
y =-1



IV) (a) (10 points) Where does the normal line to the parabola y = x + x? at the point
(—1,0) intersect the parabola a second time? Illustrate with a sketch.

Answer:

dy

— =142z

dz

mian = slope of the tangent line at

(-1,0)=1-2=—1

Mnormal slope of the normal line at (1,2)

(=1,0=1

The equation of the normal line at
(—1,0)isy=x+1

r+l=s+2’ e’ =1c2==+I1 (—1,0)

The normal line intersects the parabola
a second time at (1,2).

(b) (10 points) Find an equation of the tangent line through the point A(—4,0) to the
curve y = v/x. Illustrate with a sketch.

Answer:
Let T'(x,+/x) be a tangency point, then
Vr—0 dy 1
1 f AT = =—=—%&
Sope o x4+ 4 de  2\/x
Vi 1

r+4 2z <

2r=rx+4er=4

The tangent point is (4, 2).

T}11e slope . of the tangent line is
m |p=a= 1 T(r, \/5)
The equation of the tangent line is

1 1
y—QZZ(x—él) ory:Z(x—l—él) or

1



