Calculus|
Practice Problems 1: Answers

1. Find the equatim of the line which goes throudh the point (2,-1) andis parallelto the line given by the
equatinn 2x—y = 1.

Answer. Thegivenline hastheequationy = 2x— 1; ourline, beingparallelwill have equatiorny = 2x+ b for
someb. Substitutex=2, y=—1: —1=2(2) + b, sob= —5. Theequatiorisy = 2x— 5.

2. Find the equdion of theline which goesthrowgh the point (2,-1) andis pergendicdar to the line givenby
theequatio2x—y = 1.

Answer. Thegivenequationy = 2x — 1 hasslope2. Thustheline we seekhasslope-1/2. Its equatim is

y-(-) _ 1 __ 1
X— 2 = 5 or y= 2X.

3. Findtheequatiorof theline whichgoesthroudh thepoirt (1,2) andis parallelto theline throughthepoints
(0,1 and(-2,7).
Answer. Theline throudh the poirts (0,1) and(-2,7) hasslope

7-1
—o_o0- "3

So,ourline throwgh (1, 2) andslopem = —3 hastheequaion

y—2

Z - —-_3
Xx—1

y—2=-3(x—1)=-3x+3
y=-3x+5

4. Findthederivative: f(x) =x3—x?+1

Answer. 3x% — 2x.

5. Find thederivative: f(x) = x>+ 3x* — 2 4+ 4x— 7

Answer. 5x* + 12x3 — 4x + 4.

6. Findthederiative: f(x) = x*—2x3+5x% —x+7

Answer. 4 —6x2 + 10x— 1.

7. Findthederivative: f(x) = 3x™1+x3



Answer. —3x 2+ 3x2.

8. Find theequatiorof thetangen line to thegraphof y = x3 — 3x? + x atthe point (2,2).

Answer . Differentiatirg, we find dy/dx = 3x?> — 6x+ 1. Evaluateatx = 2: dy/dx=3(22)-6(2)+1=1.
Thisis theslopeof thetangemline at (2,-2), soits equatia is

y—(-2)
X—2

=1 or y=x—4.

9. Lety = 16x~1 — x2. At whatpoint(s)is thetangen line horizantal?

Answer . Differertiating, dy/dx = —16x~2 — 2x. Thetangentine is horizontalwhenits slopeis zero.So,we

solve .
-1 —16—2x
—26 —2x=0 or 672 =0,

X X

which hasthe solutionx = —2. For this valueof x, y = 16(—2) ~1 — 22 = -8 —4 = —12. The answeris

(-2,-12).

10. Lety = 4x* +x. At whatpoirt is the tangentline to the graphperpeulicularto the line tangentto the
graphat(0,0)?

Answer . Differertiating, dy/dx = 16x3 + 1. At x = 0, we getdy/dx = 1; thisis the slopeof thetangen line
at(0,0. A line perpeulicularto this line hasslope-1, sowe mustsolve dy/dx = —1, or

16¢+1=-1, 16¢=-2,

which hasthesolutionx = —1/2. For this valueof x, y = 4(—1/2) 4+ 1 = 5/4. Thusthe pointis (-1/2,5/4).

11. Find thederivative: f(x) = (X2+x_13> (G —x+1)

Answer. (x2+x73) (3x% — 2x) + (2x— 3x74) () —x2 + 1) = 5x* — 43+ 2x+x 2 — 34,

12.Find f’ andf”: f(x) = <x+%> (x®+1)
Answer. Usetheproductrule:
f'(x) = (x+x (2 + (L-x2)(+1)

=24+ 24X +1-1-x2=3%—x2+2.

Differertiating again
f7(x) = 6x4+2x73.



