MATH 110
EXERCISES 4.1
1) f(x) =3x% > f'(x) = 3(2)x = 6x
= f(2) = 6(2) = 12
= f(0)=6(0) =0

= f'(3)=6(3)=18
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3)h(x) =x*-5= f'(x) =2x—0=2x
= h3)=23)=6
= h'(0) =2(0)=0

= h'(-1) =2(-1) = -2

4) f(x) = x—lz =x7?=> f'(x)=-2x3= ;—f
=D == g =2
= f)=Tr = =2
— ()= a2




5 gx)=2x3—1= f'(x) =2(3)x* = 6x?2
= g'(0)=6(0)*=0
— g'(2) = 6(2) = 6(4) = 24

= g'(-2) = 6(-2)*> = 6(4) = 24

6) F@ﬁ%: F(x) = (0 —2)(2) ;2(1—2z)(1)=—2z—zz1+2z=Zl2
1
=>1v(—1)=—(_1)2 =7=1
= F@ ==
1 1
ﬂF(ﬁ)=E=E

NfB)=-1,fB)=5,y=f(x)atx=3 = x;,=3,y;,=—1,m=5
The equation of tangent line is:

y—y1 y—(-1)
=m=—F-—=5
X — X1 x—3

=>y+1=5(x-3)=y+1=5x-53)=y=5x—-15-1

= y=5x—-16

) f(-1)=2f(-1)=4,y=fX)atx=—-1 =x;=—-1y;,=2,m=4
The equation of tangent line is:

Y=yi_ .. y—(2)
X—x; x—(-1)

4

=y-1=4x+1)=y-1=4x+4(1)=>y=4x+4+1 =y=4x+5

9N fO0)=1f0)=2,y=f(x)atx=0 =>x;,=0,y;,=1,m=2



The equation of tangent line is:

- -1
Y=yi__. .Y ()=2
X — X1 x—0

=>y-1=2x)=y=2x+1

d
10)y=2x-3 = _—=2(1)-0=2

d
11)y=2x>-3x+1 =>d—i’=2(3x2)—3(1)+0=6x2—3

dy -1
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12)y = o x dx 1x X 2
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13 = = = (x_4.) /2
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dy 1 -1, 1 -12 1 =3 -1
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Wy=x+icxiro@ g gproq ]
Jy=xto=xtx dx YT e

15) f(t) =3t*+1 = f'(t) =3Q2t) + 0 =6t

dA
16) A = nr*? = — = 2nr
dr

_ 2
w—l_(w_l)l/z

17)z = = 2(w-1)""2



:dz—z(_l) )T = I
T2 w-n = w7 =

18)x = t+1 t2=>dx— +1(2) t=v+gt
Jx=vt+7g dt  UT\wat=vTg

19)y=(x+1)° = % =5(x+1*1) =5(x+1)*

The slope of tangent line at x=-2 is

dy

=5(-2+1)*=5(-1)*=5(1)=5
dx x=-2

20 (t)—t+t t’—1+1—2+1—3
M =t+5= fO)y =1+5=5+5=3

The slope of tangent line at t=2 is

df 3
dtl,., 2
dy -3
2D)y=(x+2)73 = dx —3(x+2)™*(D = (x+2)*
The slope of tangent line at x=-1 is
dy _ -3 -3 -3 3
dxl,-_; (-1+2)* (D* 1
df 1 2x—3
= 2 _ _— = —_ =
22) f(x) =yx>2—-3x+6 :>dx 2—?‘72_33‘7_|_6(2x 3) 3. e
The slope of tangent line at x=2 is
df _ 2(2)—-3 _ 4 -3 1 1 1
dxly—2 2,/(2)2-32)+6 2V4-6+6 2V4 2(2) 4

d
23) f)=1-2x3 = d—i’: 0 —2(3)x% = —6x2

f=1-2(1)3=1-2=-1

(1) =-6(1)% = -6



=x =1y, =-1m=—6
The equation of tangent line is:

y—y1 y—(-1)

= = = —6
X — X m x—(1)

=y+1=-6(x-1)=y+1=-6x—-6(-1)=y=-6x+6—-1 =1y
=—6x+5

1, dx 1
24)x(t)=2t + 3t =E=E(Zt)+3=t+3

1 1 dx
x(2)==22+32)=-4)+6=24+6=8 =>—| =2+3=6
2 2 dtl,_,

=x1=2,y1=8m=6
The equation of tangent line is:

y—Y1 _ y—(8)
=3

=6
X —Xq m x—(2)

=y—-8=6(x—2)=y-8=6x—6(2)=y=6x—-124+8 =y=6x—4

_ dg 1 _ —3x?
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The equation of tangent line is:

y=yi___y-(V2)_ -3
x—Xx; x—(—1) 2v2

= 2V2y —2V2V2 = -3(x + 1) = 2v2y — 2(2) = -3x — 3(1)

-3x+1

—=2V2y=-3x-3+4 =2 2V2y=-3x+1=>vy=
y y y 2z



