Midterm 1

Math 181, Section 5
October 1st, 1999



Question 1

Write down the following derivatives:

d
(a) . (122" — 32° + 72° — 32 + 4)

T

(b) di(sin 27)

X

(©) +

(secx)

Question 2

Write down the following derivatives:

(a) %(161;4 + 122 — 3271)
X

(b) %(‘can 00)

(c) %((2# +1)(7 — 31))

Question 3

Suppose that functions f(z) and g(x) and their first derivatives have the following values at 0 and

1.

| fx) g(x) f'(z) g'(x)
1 1 5 1/3
3 4 -1/3 -8/3

x
0
1



Write down the fist derivatives of the following combinations at the given vaules of x:

() 5(x) + g(x), o =1

Question 4

Consider the following table of values for f(z), g(x) and their derivatives:
z | flx) g(x) [f(z) g'(z)
-1 0 1 -2 3
1 -1 -1 ) s

The derivative with respect to x of y = f(g(z)) at z =1 is:

(a) bm

(b) 15

(c

( —

(

)
d) =27

0
e) None of the above.

Question 5

Consider the function f(x) = v/ + 1. Using limit techniques, find the derivative of the function at
r=1.

Verify your answer using the rules of differentiation.

Find the tangent and normal to the graph of the function at this point.

Question 6

Consider the function

_3:+1
-1

g9()

(a) Use the limit definition to find the derivative of g(z).
(b) Verify your answer using the quotient rule.
(¢) For which z is the slope of the tangent to the graph of g(z) equal to —1.

3



Question 7

Differentiate
B VT7x +5Hcoszx %0
vy= 3r2 +5x —2

with respect to x.

Question 8

Consider the function

f2) = {gsin(l/x) zig

(a) Use the rules of differentiation to find the derivative of f(x) for x # 0.
(b) Use the limit definition of the derivative to show that f(x) is not differentiable at z = 0.
(c) Use the sandwich theorem to show that f(z) is continuous at z = 0.

Question 9

Find the derivative of

h(t) = (u) 1/2 |

z+1

Question 10

Using limit techniques, show that if f and g are differentiable functions, then

d L df dg

%(erg)—% T

Question 11

The upper half of a circle or radius 1 is given by the equation y = v/1 — x2. Using limit techniques,
find the derivative.

Find the equation of a tangent through a general point (¢, /1 — ¢?) on the semicircle.

Find the tangent line to the semicircle which passes through the point (\/5, 0).

Question 12

The position of an object is given by the formula
4t
)= ——.
Find the formula of the velocity of the object.
Find the velocity at ¢ =0 and ¢t = 1.



Question 13

The product rule says that the first derivative of y = uv is given by
dy d dv du

e %(uv) =U—— +v—.
Use the product rule to find a formula for the second derivative of y.
Use this formula to find the second derivative of y = (2* + 1) cos .



