MATH1040/7040 ASSIGNMENT 7 SOLUTIONS

1. y=—622 -7, s0
y' =2x (—627")
=—12z

3
2. y=—Tx+ 420 + —, S0y = —Tx 4 425 + 3274, so
T
y =1x (—7951_1) +6 x 4271 — 4 x 37471
=7+ 242 — 1227°

12
=—7+242° — =
X

3. y=2sinx — 5cosx, so
y' =2cosz —5 x (—sinx)
=2cosz + 5sinw
4. y=—4lnz — Te® + 28, so

1
Y =—4x - —Te" +8x 5!
x
4
= —— —Te" + 827
x

4
Hence i/ = —— — 7e® + 8z7.
T

5. Ql f'(z) = —322 — 18z — 24
Q2 f'(z) =0, so from Q1 , —32% — 182 — 24 = 0, so we use a = —3,b = —18,c = —24 in the quadratic formula.
Hence

18+ \/(718)2 — 4% (=3) x (—24)
T 2 x (=3)

_ 18++/324 — 288
B —6
18 + v/ 36

—6
184+ 6 18— 6
= or

—6 —6

24 12
=— or —

—6 —6
=—4 or —2

Q3 f(z) =—6x — 18
Q4 f/(—4) =—3 x (=4)* =18 x (—4) =24 =0
6. Let u =5 — 8z, then v/ = —8.

Let v = 222 + 2, then v’ = 4z.
Product rule: ¢y = u'v + uv’.

Substitute u,u’,v and v’ into the product rule:
y' = —8x (227 +2) + (5 —8z) x 4z
= —162? — 16 + 20z — 322>
Hence 3y’ = —48x2 + 20x — 16.



7. Let u = =522 + 5, then v/ = —10z.
Let v = 422 + 5z, then v/ = 8z + 5.

. , vv—uw
Quotient rule: y' = ——— . s0
v

—10z x (42% + 5z) — (=52 4+ 5) x (8z +5)

/

y:

(422 + 5z)°
 —402® — 5027 — (—40z® — 252% + 40z + 25)
a (422 + 52)°
~ —402® — 502% 4 40z3 + 2522 — 40z — 25
B (422 + 5z)°
Hence o — —2522 — 40z — 25.

(422 + 5z)°

8. Let u =2z + 8, then v/ = 2.
Let v=—8 — 7z, then v/ = —7.

Y
Quotient rule: 3’ = M , SO
v
;2 (~8-Tz)—(22+8) x (—7)  —16—14z+142+456 40
(=8 —72)° (=8 — 72)° (-8 —72)*
4
Hence ¢y’ = 702
(-8 —17z2)

9. (a) Let y=212%—2z+6. (1)
(i) y=22-2 (2
(ii) Let (2) equal 8 and solve for x: 2r—-2=8— 2r=10— =xz=5.
Let (2) equal —4 and solve for x: 2r—2=—-4— 2x=-2— zx=-1
When the slope is 8 the x coordinate is 5 and when the slope is —4 the x coordinate is —1.
(iii) Whenz = -1, y=22-22+6=1+2+6=9. When 2 =5, y =52 — 10 + 6 = 21.

(iv) Let (2) equal 0 and solve for x: 2r—-2=0— 20=2— z=1.
So at x = 1 the slope of the track is 0 (that is, the track is level).

(b) Let y = 22 + 2% — 24z +4.  (3)
(1) ¥y =2?+20—-24=(z+6)(z—4) (4
Let (4) equal 0 and solve for z: (x4+6)(x—4)=0— x=—6or4.

Note that the quadratic formula could also be used to find these values.
(ii) Let (4) equal 11 and solve for z: 2?2420 —24=11

— 22 +20-35=(z+7)(x—5)=0— x=-Torb.



