MATH1040 Basic Mathematics Practice Problems 9 SOLUTIONS

1. (1) y=—-4+uz,so0
y =1xaz'"!
=1

(2) y=82?+6+ Tz, so

Yy =2x 8%t 1 x 72!

=16z +7
(3) y = 4x2? — 35, soy = 42% — 5275, so
x
Y =2x42°"" =5 x (=5z777)
=8z + 2527 °
25
(4) y = —Tsinx — cosz, so
y = —Tcosz — 1 x (—sinz)

= —T7cosx +sinz

(5) y = 6e", so

/ xT

y = Ge

(6) y =37 + 3e” — 827, so y = 3w + 3¢* — 8z, s0

/

1
y' = x3xait 43" +7x (—82771)

2
3
=§m7%+3e“’—56x6
3 .
= —— 43" — 562°
2\/5+ e T
Hence y’:%+3695756x6.

(7) QL f'(z) = —322 + 62 + 45
Q2 f'(z) =0, so from Q1 , =322 + 62 +45 = 0, so we use a = —3,b = 6,¢ = 45 in the quadratic formula.
Hence

. —64 /62 —4 x (=3) x 45

2 x (—3)

_ —6£ /36 — (—540)
N —6
_ —6+/576
===

—6+24 —6— 24
- 6 7T 6

18 —30
= ?6 or —76
=-3o0r b



Q3 f'(z) =—6z+6
Q4 f'(—=5) =—3 x (=5)*> +6 x (=5) 4+ 45 = —60
(1) y=2,s0
y' =0
(2) y =622, so
y =2 x62°7!
=12z

) = 7% + 328 — 725, so y = =623 + 32% — 72°, so

Yy =—3x (761:7371) +6x 32571 +5x (77x571)
= 18z"% 4+ 182" — 3524

1
= —i +182° — 352"
xr

(4) y = 2cosx + sinz, so

y =2 x (—sinx) + cosz

= —2sinx + cosx
(5) y=4Ilnz — 5e*, so

1
Yy =4x — —be”
X

4
= — —He*
T
(6) y =sinz, so
y = cosw

Hence ¢’ = cosz.
(7) Q1 f'(z) = =32 + 6z + 45
Q2 f'(xr) =0, so from Q1 , —32% + 62 + 45 = 0, so we use a = —3,b = 6,¢ = 45 in the quadratic formula.

Hence
 —6+4/62—4x(=3) x45
o 2% (-3)

~ —6+ /36 — (—540)

B —6

_ —6+/576

= ——
—6+ 24 —6—24

- —6 or —6
18 —30

= j6 or iﬁ

=—-3 or b

Q3 f"(z) =—6x +6



Q4 f'(3) =—3x3%+6x3+45 =36

3. (1) y=-3x-17,s0

y =1x (=3z'71)
-3

(2) y=622+1, s0

y =2 x62>""
=12z
6 a8 —4 4 -3
(3)y:x7+7x —E,soy:Gm + 7z* — 8277, so

Y =—4x6z " +4x T2t =3 x (=827
= —2427° + 282% + 2427

24 , 24

(4) y = —8cosz, so

Yy = -8 x (—sinz)

= 8sinx

(5) y=—1Inz, so

(6) y=2cosz, so

y' =2 x (—sinx)

= —2sinx

Hence ¢/ = —2sinx.
(7) Q1 f'(x) = —32% — 122
Q2 f'(r) =0, so0 from Q1 , =322 — 122 =0,s0 -3z (x +4) =0,s0x =0 or x = —4
Q3 f(x) =—6x — 12
Q4 f(6) =—3x6%—12x 6= —180

4. 1) y=-74+=z,so
Yy =1xa2'!
=1
(2) y = 5x? + 5z, so

Yy =2x 52> 41 x5zt
=10z +5



4 1
_ — 43
(3)y—x3—x7,soy—4x —x

-7
, SO

Yy =-3x4z 3 —7Tx (-2}

=12z + 7278
12 7
Tt g

(4) y = —2sinz, so

y = —2cosx

(5) y=—61Inz, so

, 1
Yy =—6x—
x
_ .6
o

1
y’:§><3><a:2 + cosz
3 7%+
=_—z cos T
2
—3 + cos
= T
2\/x
Hence ’*i—kcosz
Y=oz '

(7) Q1 f'(x) =32* +122 — 15

Q2 f'(x) =0, so from Q1 , 322 + 122 — 15 = 0, so we use a = 3,b = 12,¢ = —15 in the quadratic formula.
Hence

—12+ /122 — 4 x 3 x (—15)
2x3
—12 4+ /144 — (—180)

xTr =

6
—12++/324
6

—12 418 —12—-18
= or

Q3 f"(z) =6z + 12
Q4 f/(4) =3 x 42412 x4— 15 =81
5. (1) y =5z, so

'=1x52't

=95



(2) y =622+ 3z, so

y =2x 62>t +1x 327!
=12x+4+3

(8) y="72" — 25 s0

Y =Tx 72" 45 x (=271)

= 492° — 5z*
(4) y ="Tcosz + 2sinz, so

Yy =7x (—sinx) + 2cosw

= —T7sinx + 2cosx

(5) y=—-3Inz, so

, 1
Yy =-3x-
T
_3
o

1
Hence ¢/ = —.
T

(7) Q1 f'(z)=—32*+6x+9
Q2 f'(z) =0, so from Q1 , =322 +62+9 = 0, so we use a = —3,b = 6,c = 9 in the quadratic formula. Hence

=6+ /62 —4x(—3)x9

2x(-3)
_ —6£ /36— (—108)
- —6
_ —6+144
B —6
—6+12 —6—12
-6 T 6
6 —-18
~ 6 7 "6
=—1 or 3

Q3 f'(x) =—6x+6
Q4 f'(6) =—3 x 62+ 6 x 6+9=—63



