MA1125-1

1. (a) Use the €, definition of limit to evaluate lim, ,; 22* + 3z — 2.

(b) If f(z) = 22813 fory 5£ 0 and = ¢ for x = 0. For what value of ¢ is f(x)

[
continuous at x = 07
(¢) Find limgo+ zlnz

ging
@

(d) State the squeezing theorem for limits and use it to evaluate lim,. o

2. (a) Derive the formula 2,4 = z, — %,—%% for Newton's Method. Does Newton's

Method always work?

(b) Find £ if

i. y = /tan(exp(z® + )

ii. z%y? + 22 expy = In(zy®)
(c) A girl flies a kite at a constant height of 30 metres. The wind carries the kite

horizontally at 40 m/sec. How fast must she let the string out when the kite is 50

| metres away from her?
|
‘ (d) Find where the function y = ! — 4x® is increasing, decreasing, concave up,
| concave down, has local extrema, and points of inflection. Draw a rough sketch

‘ . of the function.

3. (a) State The Intermediate Value Theorem. State the Extreme Value Theorem.
(b) Solve the following
i. m% +y =z
. a
i, = +52 +6=0

dr?

d?y dy .
dﬂ:—2+535+6——33

iii.
(c) You are planning to close off a corner of the first quadrant in the plane with a
line segment 20 units long running from (a,0} to (0,b). What is the largest area

possible?
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4. {a) How is the Riemann Integral f;f(:c)d:n defined?
(b) Integrate the following.
i. [zIn(z® + 3)dz

it. fzsinzdr

/ 242
LR ($+2)(aj+3)

€T
. —d
Nm/ﬁ+x+1m

5. (a) Derive the formula for the length of the curve y = f(x) between x = a and x = b,
(b) Find the area enclosed between y = z* — 332 and the x-axis,

(¢} The bounded region between y = z, ¥y = —x + 2 and above the x-axis is rotated
about the y-axis. Find the volume first using washers and then using cylindrical

shells.

6. (a) Define > 7 a, = L.

|
|
(b) Do the following series converge or diverge? Give reasons.

| . © 7
N
i

ol en (=D 1lnn
1. Z-("*—“)*?“{M“

n=]

(c} Find the Taylor Series for f{x) = exp{z) about x = 0.

(d} Find for what values of x the following power series converges absolutely, condi-

tionally, or diverges? What is the radius of convergence?
- ()M +2)
n3

n=1
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