Part 1 — Multiple Choice (52 points)

Read each question carefully; each problem is wdrfioints. Calculator arenot allowed for this part of the exam.
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2. Let f(x)be afunction differentiable forall z andlet g(z) =3z%—1. Let H(z) = f(g9(z)) bethe
composite function of f and g. The table below gives some values fof () and f’(x). Compute

H'(1).
A =5 0 T1iT 2
B: 30 J@) | 1 [3] -1
C: 12 fllx) | =112 5
D: —6
E: 6

3. Find %(alcsin2 )
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4. Find lim 3—%+1,
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5. Compute lim Cosﬁ.
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6. If logyx+logsz? =6, whatis
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7. Which of the following is most likely the equation of the graph below?

Al y=log:iz
2
B: y=2"
1
Cy=-
xr
D:y=27"
E: y=logyx
8. If L(x) = 3z + 2 is the linear approximation of f(z) around z = —1, which of the following

statements ifalse

A: Theline y =3z +2 istangenttothe graphofy = f(x) at z=-—1.
B: In some small neighborhood ofr = —1, L(z) can be used as an approximation fof (x).

C: If L(x) Iisthelinear approximation of another functiom(z) around z = —1 then f(-1)=
g(=1) and f'(-1) =g'(-1).

D: f(-1)=2

E: f/(-1)=3

9. If f(z)=2¢%*—1 find f~1(3), where f~! denotes the inverse function off(x).

A: E
3
1
B:
2e9 — 1
C: In(2¢? — 1)
D: —ln—S
2
In2
E: —
3



10. The linear approximation of f(x) = ¢z around z =64 is used to estimate v/60. What is the value
of that approximation?
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11. Assume that y = e**, where a is a constant, satisfies the relatlorq—y — 4—y +4y = 0, forall

i dx? dx
z. Find a.

A: There is no such value af.
B:a=1

C.a=0

D: a =2only

E:

a=2anda = -2

12. If Newton’s method is used to solve the equatidn- = = 3 and the first guess isz; = 1, whatis x5?
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13. A point is moving on the curve zy = 12 (z > 0). The 2 coordinate of the point is increasing at the
rate of 4 units/min. At what rate isthey coordinate changing whenxz = 4?
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PART 2 (52 points including a bonus of 4 points)

Refer to the front for instructions.
You can use the following information if needed.

Special angle formulae
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14. a) (6pts) Find the equation of the tangent line to the curyg:+ 2%y = 3y — 1 at the point (1,1)

b) (4pts) Find ¢y’ when z=1,y=1.



15. (6pts each) Find Z—y for each of the following.
X

COS T . .
a) y=———, simplify your answer.
SInT + cosT

b) y = sec(\/a).



16. Let f(z) = 2;”; :

(note that f(2) =1). Let g¢g(x) denote the inverse function of f(z).

a) (4pts) Compute ¢'(1) using the formula for the derivative of the inverse function.

b) (6pts) Compute g(x) and ¢'(x) and use your answers to verify your answer in part a).



17. The position vector of a particle moving in the plane is givem @y = (3sin(2t), 2 cos(2t)).

a) (3pts) Find the velocity of the particle at = %

b) (1pt) Find the speed of the particle at = %

c) (3pts) Find the acceleration of the particle at= %

d) (3pts) Find the slope of the tangent line to the trajectory of the particle at %



18. A police helicopter is flying along a straight highway at the constant height of .8 miles. The speed of the
helicopter is 100 miles/hour. The radar gun determines that the distance of the helicopter to a car moving on
the highway in the same direction ahead of the helicopter is 1 mile and decreasing at the rate of 18 miles/hour.

a) (2pts) Draw a diagram and label your variables on the diagram.

b) (8pts) Find the speed of the car.



