MATH1040 Solutions to Practice Questions 9

(a) y=-3x+3,s0 f(z) = =32+ 3, and f(x +h) = —3(x + h) + 3. Hence

limw — lim —3(@x+h)+3—(-32+3)

h—0 h B0 h

-3z —3h+3+4+3x -3
h—0 h

= lim _—3h

= lim -3
h—0

Hence ¢y’ = —3.
(b) y=—222—2 s0 f(x) = —22% — 2, and f(x + h) = —2(x + h)? — 2. Hence

lim M — lim —2(x + h)? -2 — (—22% - 2)

h=0 h h—0 h

—22% — dzh — 2h? — 2 + 222 + 2

= I
hlil}) h
- —4xh — 2h?
I h
h(—4x —2
= lim M
h—0 h
= lim —4z — 2h
h—0
= —4z.
Hence ¢y = —4ux.
() y=—4x+6, so
y = —4
(d) y=—2?+6z+5, so
y = 2x-22146
= —2z+6.
(e) y=6a" —52% + 6243, so
y = 3x623 1 +2x 52146
= 182% — 10z + 6.
(f) y=4a2" —32° +22° + 3z, so
y o= TxdaT 4 6x =327 $3x 2277 43

282°% — 1825 + 622 + 3.
6 1
(g)y:2x2+5+5—;, soy=212+5+6z"1 —272, so

Y = 2x222 ' —1x6z 1l —2x —p 2!

= dr—6272 42070

6 2



1 2 6
(h) y=—2——+ 5+ 5 soy=—z—o ' +22+ 627" so

y = —1—-1x—-z !t —2x2e7 27 —4x6zs74!

142724273 — 24275

i =sinx +4cosx — 4/ soy =sinz + 4cosz — 42?2, so
(i) vy VT, y ;

1
y = cosx—4sinx—§><4x1/2_1

= cosz — 4sing — 22~ 1/2

2
= cosx—4sinx—ﬁ.
(J) y=6lnx —6e*, so ]
y = 6x = —6¢e"
x
6
= — —6e”.
x

3
(k) y=52°— = +2cosz — 3sinz + 3z, soy=>5x>—3z "+ 2cosx — 3sinz + 322, so
x

/ 1/2—1

1
y = 5x52°t—1x 321! —2sinx —3cosx + 3 X 3z

—-1/2

3
252% + 3272 — 2sinz — 3cosx + 5:10

3 3
= 925z* + 2 —2sinz — 3cosx + ——.

2V

(a) y=—2x+5,s0 f(x) = —2x+5, and f(z+h) = —2(x + h) + 5. Hence
flx+h)— f(z) —2(x+h)+5—(—2z+5)

lim ——"~~ = [
hli% h hli% h

-2 —2h+5+2x -5

= lim

h—0 h
i 2R
om0 h
= lim -2

h—0
= 2.

Hence ¢y’ = —2.
(b) y=22+5,s0 f(z) =2?+5, and f(z + h) = (x + h)? + 5. Hence
fl@+h)— f(z) (x+h)?2+5— (2% +5)

Jimny h = i h

. x?4+2zh+h2+5—22-5
= lim

h—0 h
. 2zh+h?

= lim ——
h—0 h

— im h(2z + h)
h—0 h

= lim 2z +h
h—0

= 2.

Hence ' = 2z.



(¢) y=5x—-3, so

/
y =5
(d) y=422—z+4, so
y = 2x4z* -1
= 8z —1.
() y=2®—-52>4+32+6, so
Y = 3xaz3t42x 5227143
= 32% — 10z + 3.
(f) y=2a2*— 423+ 622, so
y = 4dxat 43 x -4 42 x 62278

= d2® — 1222 + 122.
1 2
(g)y:3x271+77—2, soy=3x2—1+2"!—2272, so
X X

y = 2x32 ' —1xa it —2x 22727t

= 6x—a 2+4273

1 4
6 6 L
(h)y:593*;2+;4, soy =5r—6x"°+627% so

Yy = 5—-2x 6272t —4x6r !

= 5+12273 —24x7°

12 2
= 5+ -5
(i) y = —6cosz 4+ 4sinz — 5/, soy=—6cosx +4sinz — 5272, so

1
y = 6sinz+4cosx — 3 x 5gt/2=1

5
= 6sinxz +4cosx — 5x71/2

5
= ©6si 4 - —.
sinx 4+ 4cosx 2\/5
(J) y=—-6e®* —5lnz, so

= —6e” — —.
2
(k) y=—42* — = +6e” +4cosx — 6sinz, soy=—4r? — 227! 4+ 6e* +4cosz — 6sinz, so
T
y = 2x —4x* ' —1x 227171 £ 6e” —4sinx — 6cosx

= —8r+42x 2466 —4sinz — 6cosx

2
= 8+ + 6e” —4sinx — 6 cos x.
T

3. (a) y=4x—2,s0 f(x) =4x — 2, and f(x + h) =4(z + h) — 2. Hence

lim fl@+h)— f(x) — lim 4(x+h)—2— (4 —2)
h—0 h h—0 h

4o +4h —2 — 4z + 2
h—0 h

= 1. _
hlg%) h

= lim 4
h—0

Hence ¢’ = 4.



(b) y=222+1,s0 f(z) =22+ 1, and f(z+h) =2(z + h)? + 1. Hence

i @& = f@) 2z +h)?+1— (222 +1)
hli% h h—0 h

222 +4dzh +2h%2+1—22%2 -1
h—0 h

dxh + 2h2
h—0 h

h(4x + 2h)
h—0 h

lim 4x + 2h

Hence ¢y’ = 4x.

(¢) y=—x—-3, so

(d) y=—-222+4x -6, so
y = 2x—-222"144
= —4x+4.
(e) y=a3+422 -52+2, so
y = 3xz3l42x42* -5
= 32248z —75.
(f) y=42® — 622+ 32 +5, so
y = 3x4r3142x 6221 +3
= 122% — 122 + 3.
2 2 4 2 -1 —2
(g) y=5622+1+-——, soy=>5c2+1+2x ' —422 so
x a2
Y o= 2x522t—1x227 2 x —4p727 !

10z — 2272 + 8273

2 8

3 1
(h) y:6x4+6m3—1—ﬁ—m—4,

Y = 4x621+3x623 -3 x =373 —4x —g!

soy=6z*+62>—-1-3x3—-2"% so

= 2422 +182° + 924 + 427°
9 4

= 24z° +182° + 4 + —.

X X

(i) y = —3sinz — 5cosz — 4/, soy= —3sinz — 5cosx —4z/?, so

/

1
y = —3cosx+5sinx—§><4x1/2’1

—3cosx + 5sinx — 2~ 1/2

—3cosx + bsinx — —

7

(J) y=4lnz +5e*, so

/

1
y = 4x—+5e"
x

4
— + 5e”.
T



2
(k) y=5z%—= —6yx+3e* —2sinz, soy=>5z>—2x " —62Y/2 +3e® —2sinz, so
x
1
y = 3x5z37t—1x 22711 — 3 X 621271 4 3¢” — 2cosx
= 1522 + 2272 — 327 Y% 4 3¢® — 2cosx

2 3
= 1522+ = + 3e* — 2cos .

7

(a) y=5x—2,s0 f(z) =5z —2, and f(z + h) =5(x + h) — 2. Hence

5 flx+h)—f(x) . 5(x+h)—2— (bz —2)
o h — h

52 +5bh —2—5x + 2

= m

= lim 5
h—0

Hence y' = 5.
(b) y =522 —1,s0 f(x) =522 — 1, and f(x + h) = 5(x + h)? — 1. Hence

I flx+h)—flz) . 5(x +h)2—1—(5z? —1)
— h Wl h

. 5224+ 10zh+5R%> —1—52%2+1
= lim
h—0 h

102h + 5h2
h—0 h

. h(10z 4 5h)
= hm B —
h—0 h

= lim 10x + 5h
h—0

= 10x.

Hence 3’ = 10z.

(¢c) y=—-4z+1, so

(d) y=522—-3x+5, so

(e) y=—a%+52% -5z +4, so
y = 3x -z 14+2x5227 -5

—32% + 10z — 5.

(f) y=12'2+ 3210 — 227 — 224 + 32, s0
y = 12x22 P10 x 32107 7 227 4 a x —2247 43

= 122" +302° — 142% — 823 + 3.



6 4
(g) y=25€2—4—;+ﬁ, soy=222—4—-6x"t+4272, so

Y = 2x20% 1 —1x 6 —2x 47721

4z + 6272 — 873

6 8

y = —1x 20717 4 x 274!

= 2072 -8z7°

2 8
ox2 b
(i) y= —4cosz —5sinx — 5/x, soy= —4dcosx — Hsinz — 52, so
/ . 1 1/2-1
Yy = 4smx—5cosm—§x5x
] 5 1/
= 4smm—5cosx—§x
= 4sinx—5cosx——5
a 2z
(J) y=—4e®*—3nz, so
1
y/ = —46x73><7
T

= 4e -2
4

(k) y= 522 — — +4sinx +4e” + 3/x, soy= —bx® —4r~! +4sinz + 4e® + 3212, so
z

1
v = 2x =5zt —1x —dz71"t fdcosz + 4e® + 3 X 3z1/21
-2 c 3 172
= —10z+4z " +4cosx + 4e +§x

4 3
= 710z+f2+4cosx+4e"”+7
T

NG

(a) y= -5z — 3,50 f(r) = =5z — 3, and f(z +h) = —5(x + h) — 3. Hence

i JEtW - f@) o =5+ h) -3 (=5z—3)

h—0 h h—0 h

. -5 —5h—3+5x+3
= lim
h—0 h

o TSR
I e

= lim -5
h—0

Hence y' = —5.



(b) y=42® =3, 5o f(x) = 42% — 3, and f(x + h) = 4(z + h)? - 3. Hence

lim flath) = fl@) _ lim 4(z + h)% — 3 — (42% — 3)

422 + 8xh +4h? —3 — 422+ 3
h—0 h

Suh +4h7
h—0 h

h(8z + 4h)
h—0 h

= lim 8z + 4h
h—0

Hence 3y’ = 8z.

(c) y=22-3, so

(d) y=622+52—4, so
Yy = 2><6.’E2_1+5
= 12z +5.

(e) y=—6a® — 42> +6x -6, so
Y = 3x—62""'+2x 42>t +6

—182% — 8z + 6.

(f) y =62% — 523 + 5z, so

Yy = 6x62°143x 5234+ 5
= 362° — 1522 +5.

(g)y=x2+3+g+%, soy=a2+3+6x " +4272 so

Y = 2xzP ' —1x6r Tl —2x 42!

= 2r— 62 %—8x®

6 8
2x — o lon 2
I 1 5 » i B
y=—-——-——-—, SOY=2x " —Ox 24, so
() 2 4 ) 4
X x €T
Y = —Ixa 7l o2x —5rm 4 x —4gmt!

=~ ? 41027 + 1627

1 10 16
St gt

(i) y=—2cosz + 5sinz — 2/, S0y = —2cosT + 5sinz — 2¢1/2, so

/

1
U 281nx+5cosx—§><2m1/271

1/2

= 2sinz+5bHcosx —x~

1
= 2sinx+5cosx — —=.

NG
(j)yZ—Ge”—ln% SO

;o s 1

y = —6e" - —

T

1

= —6e* — —.

T



4
(k) y =222+ — +5lnz+4sinz — 6/z, soy=2z>+4x " +5lnz +4sinz — 622, so
T

1 1
y = 2x222 ' —1xda U 45 x —+4cosz — 3 x 6z1/271
x

5
= 4or—4z7%24+ = —|—4cosx—3x*1/2
T

5
4x——2+—+4cosx—
T T

3
NG



