MTHI132 - Examples

1.4, 1.5 Problems

Question 1. (a) Write down the equation of the secant line of f(x) = 2? 4+ 1 crossing points (1, f(1)) and

(2, /(2))-

Solution:
J@) - 1) _5-2
2—1 2—1
Since we have obtained the slope, all lines with this slope have the form y = 3z + b with some b. To obtain b, plug
in one point, say (1, f(1)) to y = 3z + b, we get

slope = 3

2=3+b=0b=-1

Hence the equation of the secant line is y = 3z — 1.

(b) Compute the slope of the secant line joining (1, f(1)) and (h, f(h)) with the same f(x).

Solution: F) - fO) -1 (h+D)h—1)
— 1 (h+1)(h—1
slope === —— =37~ -1 ~I*!

(c) Use (b) to guess the instantaneous rate of change of f at x = 1 (hint: the instantaneous rate of change
the slope of the tangent line).

Solution: We use P and @ to denote the two points (1, f(1)), (h, f(h)) in (b). It is easy to see that as h — 1,
Q— P.

Since the tangent line at P is the limit of the secant line (joining P and Q) as Q moves towards P, the slope of the
tangent line at P is therefore the limit of the slope of the secant line as h — 1, which means

slope of the tangent line = lim(h + 1) =2
h—1

Due to the hint, 2 is the instantaneous rate of change.
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Question 2. Consider the graph of the function f below. Evaluate the following
(a) lim f(x)=2

T—2~

(b) lim f(z)=2

z—21

(¢) lim f(x) =2

T—2

(d) lim f(x)=-1

rz—3~

(e) lim f(z)=3

z—3t

(f) lim f(z) = D.N.E.

z—3

)

(g) lim f(z)=1

N\

() lim f(z) =4 \ ?
(i) lim f(z) = D.N.E. \

z—5 \

() lim f(z) =4

7

(k) lim f(z)=1

z—T7t

(1) lim f(z) = D.N.E.

T—7

(m) T f(z) = o0

(n) lim f(z)=2

(o) lim f(xz) = D.N.E.

z—8
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Question 3 (@ home bonus fun). Try to write down the function’s equation from the graph in Question 3.
(Hint: It should be piecewise defined)

Question 4. Determine the infinite limits. Your final answer should be one of: oo, —oo, or DNE.

2

(a) lim rhe_ —00

a——3T T + 3

)

I —

(b) hm oy =
4

(¢) lim Sletd)

a—2- 12+ 22 — 8

(d) x_}(ljrr/r%o)+ 2° tan(5z) = —oo
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Question 5. Given the functions below

1+ fax<-—1 l+sinz ifxz<O0 o )
) ) } 0 if x is rational
flz) =< x if —1<z<1 g(xr)=<cosx fo<xz<m h(z)= S
) ) ) 1 if z is irrational
2—z ifz>1 sinx fx>mn

Evaluate the following limits:

(a) lim f(x)=1

z—1+

(b) lim f(z) =1

z—1

(¢) lim g(z)=1

z—0~

(d) limg(z) = 1.

z—0

(e) lim g(z)= -1

T—T

(f) lim h(z) = D.N.E.

z—0
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