
Math 1610b Final Spring 2004

Write your name at the top of the page. Work each problem according to instructions. Problems
marked with ”pc” are partial credit problems where your work will be graded. all work must be
shown on ”pc” problems to earn credit. Problems marked with ”ao” are answer only problems. On
answer only problems, you will get full credit or zero depending only on the answer shown.

1. (5, pc) Find equation of the line tangent to the graph of y =
√

x at the point (25, 5)

2. (5, pc) Find the derivative of the given function using the definition. f(x) = 1
x2

3. (2, ao, each part) Use derivative rules to find derivatives

(a) f(x) =
∫ 2x
0 t sin(t)dt

(b) f(x) = x−2x2

x3

(c) f(x) = ln(ex2
)



(d) f(x) = x tan(x)

(e) f(x) = esin(x)

4. (5, pc)Use logarithmic differentiation to find the derivative of f(x) = xx

5. (5, pc) Find dy
dx

using implicit differentiation 1
x

+ 1
y

= xy



6. (4, pc, each part) Find the following higher derivatives

(a) find f (3) for f(x) =
√

2x + 1

(b) find d2

dx2 arctan(x)

7. (5, pc) A lader 10 ft long rests against a vertical wall. If the top of the ladder is lowered at a
rate of 1 ft per sec, how fast is the bottom end moving away from the wall when it is 6 ft away?

8. (5, pc) Find the max and min of f(x) = sin(x) + cos(x) on [0, π
2
]



9. Find the limits, using L’Hopitals rule when appropriate.

(a) (2, ao) limx→0
sin(x)

x

(b) (5, pc) limx→∞ x
1
x

10. (1, ao each feature) Sketch the graph of a function satisfying all of the following

• intervals of decrease: [−∞,−1], [1,∞]

• interval of increase: [−1, 1]

• interval of concave down: [0,∞]

• interval of concave up: [−∞, 0]



11. (5, pc) Find the dimensions and volume of the largest open topped box with a square base that
can be made with 600 square inches of material.

12. (4, pc, each part) Find the most general (ie include free constants if possible) f(x) based on
the given information:

(a) f ′′(x) = x

(b) f ′(x) = 1 + 1
x2 , f(1) = 0

13. (2, ao) Write the Riemann Sum approximation for
∫ 4
0 x2dx integrals using n = 4 terms and

right endpoints

14. (3, ao, each part) State both parts of the fundamental Theorem of Calculus



15. (5, pc, each part) Evaluate the definite integrals

(a)
∫ π
0 sin(x)dx

(b)
∫ 2
1 x
√

x− 1dx

16. (5, pc, each part) Evaluate the integrals

(a)
∫

cos(2x)dx

(b)
∫ ln(x)

x
dx


