Calculus 12 Ch. 1: Limits and Rates of Change

Exercise 1.1 — Practice Problems

1. State the slopes of the given linear functions.

a y= :l.x b) ¥y =3:‘[ -5 c) f(x) = %x =2

&) f(x) = 2= 3% 9 f0)=1(1-n D x+2y=3

2. Find an equation of the line that passes through the points (—3,5) and (4,—5)

3. Find a linear function whose graph passes through the points (—4, —2) and (2, 10)

0-C2)_ 2., y= 2 xb Let
2-CH) 6 o= 2 +b
0= H&h

4. A linear function is given by the equation y = 16 + 3x. How does y change if:

a) x increases by 4. b) x decreases by 2

ma%(_ m=3
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5. A linear function is given by the equation: y = 1T
a) x increase by 6 b) x decreases
m= D x “.L 2
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—X How does y change if:
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6. A cartravels at a constant speed and covers 140km in 4 hours. If s represents the distance
travelled (in kilometers) and t represents time elapsed (in hours), express s as a function of tand

draw its graph. What does the slope of the line represent? d
5= Qk Lﬂ. i
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(H,140) H-o 4

7. The point P(1,3) lies on the curve y = 2x + x2
%2 Yz

a) If Q is the point (x, 2x + x2), find the slope of the secant line PQ for the following value of x

2 i)y 1.5 iii) 1.1 iv) 1.01
vi) 0 vii) 0.5 viii) 0.9 ix) 0.99
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b) Using the results from part a), estimate the value of the slope of the tangent line to the curve at

P(1,3). _
S\oet wuaeaz.s o Y Efom éx“uzr aklrcv‘w\ So:
ot (,3) m=H

¢) Using the slope from part b), find the equation of the tangent line to the curve at P(1, 3)

valexh - =4Q) £b e
/ ‘g-,L(,\-l;, [\/iqxj
—1=b

d) Sketch the curve, two secant lines, and the tangent line
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8. The point P(2, 0) lies on the curve y = —x2 + 6x — 8

a) If Q is the point (x, —x% + 6x — 8 ), find the slope of the secant line PQ for the following
TN~
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b) Using the results from part @), estimate the value of the slope of the tangent line to the curve at
P(2,0). -

Frem ‘U\L LL(’( ok (\jlc" S\o?&§ (uwe)raﬂ— °-:( 2
©w ox P(2,0) m=2

¢) Using the slope from part b), find the equation of the tangent line to the curve at P(2, 0)

Y:Q_K&\)_a Q:'Z,(Z\*‘b \/= ;ZX""\
-4 -

d) Sketch the curve, two secant lines, and the tangent line

mxlx-8 = ~( 6=+ 8)
~(x~ ) (e-2)
\wr‘kex: (3)Q)
ot ("'5_,\) m= |
o (L, m=3

9. The point P(1,%) lies on the curve y = %x:“

a) If Q is the point (x, %xg), find the slope of the secant line PQ for the following value of x

D 2 i) 1.5 i) 1.1 iv) 1.01 v) 1.001
vi) 0 vii) 0.5 viii) 0.9 ix) 0.99 x) 0.999
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b) Using the results from part a), estimate the value of the slope of the tangent line to the curve at

P(13) e e Bl os x ;mek,s ' fromn Hhe

LH and ngbd o agproades 035 L 3,

¢) Using the slope from part b), find the equation of the tangent line to the curve at P(1, %)

e N TR

d) Sketch the curve, two secant lines, and the tangent line
|
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10. The point P(0.5, 2) lies on the curve y = %

a) If Q is the point (x, %), find the slope of the secant line PQ for the following value of x

i) 1 iii) 0.9 iv) 0.8 v) 0.7
vii) 0.55 viii) 0.51 ix) 0.45 x) 0.49
Lo W) m= ~2.89( gut) -3.412
1-6.5
v) m= —3,333 ix) = H.HHH
= -2
\n m = . . ,
w'\\\ =~ 3.6384 K ) - 4.0216
u\) m= —2.222
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‘ b) Using the results from part a), estimate the value of the slope of the tangent line to the curve at
P(0.5,2).

As % GPQIOQM OS- G‘W e_\\ll\._{ gtgLL m oﬂ)(oocln,\ "H

¢) Using the slope from part b), find the equation of the tangent line to the curve at P(0.5, 2)

\ 2 "L{'x'\'&) o= "'ICO.S) “'L) L’-‘Ll
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d) Sketch the curve, two secant lines, and the tangent line
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11. As dry air moves upward, it expands and in so doing cools at a rate of around 1°C for each 100m
rise, up to about 12km.

a) If the ground temperature is 20°C, find an expression for the temperature T as a function of the
height h.

m= &T - | T = -‘h+2 (l«inu\o}dg
ALY OO m / lgo -
b) Sketch the graph of T. What does the slopw i
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12. The monthly cost of owning a car depends on the number of kilometers driven. Jeff Davidson .
found that in May it cost him $500 to drive 800km and in June it cost him $650 to drive
1400km.

a) Express the monthly cost C as a function of distance driven d, assuming that a linear function j
a suitable model. : C= 1d+30 \
Lookia, for ”/ Hove (900,500) e (1460,650) i 4
N e

- . ; ’aLJ-L,
wme Soo-650 , ~I%6 _ | C=21 )
Goo-lMe0 - Goo 4 4 £Sos 350tk b= 300

6o = L{14eo) + b
L‘.

b) Use this function to predict the cost of driving 2000km per month.

Cc __LA.*%(X’) L«}\O\ d = 2000 j 560 + 300

L‘.
J C”ﬁ800 l
m

(= ._‘,(?_CbO) +300

¢) What does the slope of the function represent?

! b
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d) What is the monthly cost if she does not drive her car at all? Is this reasonable?

TC d=0 J(Lﬂ Proscnabla yesp

Thsorencs,, maurtercnts, Pe.:L»j A,

e) Why is a linear function a suitable model for this situation?
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