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N3-Differential Calculus-Answers

X
1 v

y=x"+2x2

_1
Y_ iy 2(0.5)x 2
dx
d 1 1
dy_ 1 1

2.  f'(x)=lm J(x+ hl) —J (%)
h»0 1

C (x+h) =3(x+h) - (x* -3x)
= lim
h—»0 h
. X2 4+2xh+h* -3x-3h-x*+3x
= lim
0 h
. 2xh+h’ -3h
= lim —m8—
h—»0 I’
i h(2x+ h-3)
h »l'- l)
lﬁm("\ +h-3)
= 2‘ ‘; ------------------

I ]
3.1. y= [II —— ] 3.2.
x?

y=x =-2+4—
X =D, [x* +x + 1]
=x'-24+x* =2x+1
. d" £
- D axd g
dx

3.4, If y=2x* —4x® + 2x — 1 then
-.i(5x1—8x+2]=12x—8
dx
d —_ —_
3.5. — j — gz _g
de:fh{ﬁj 8¥: +86 -8

4.1. h'(x) =3x7—14x + 14

42. AtB. h'(x)=0

S x =145 or x =322 .__1/a

» x-coordmate of B: x = 1,45

o[22

— D, [.-r—l}(:c +x+l}]

2 —ex?—8x+2
X

» 3x7—14x4+14=0 = x

3.3

4+ —-1)=1—-t>+t72 -

d . q.-3
C = 2t — 2t

da —_— —_
E — \IJEH\I'Z—J. _I_ 1 + \III'EE—‘U'E—J.

_ 144 J(

—14)%— 4(3}[14] 14

)
&l
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4.3. Since giventhat x = 1 forpomt A = x — 1 is a factor of h(x)
]

and "0 = 3% —6x +8 - h(x) = (x— 1)(x—2)(x— 4.

~ C(4;0) ...t being the furthest x-intercept to the right.
5.1. For the sketch of f(x) = —x* + 10x% — 17x — 28:

1) v-intercept: —28 Y4

i) Roots: 1% find one factor using factor thrm (1—; 14.8}

(x + 1) 1s a factor .._since

fl=1)=—(-1)*+10(-1)* - 17(-1)—-28=0

Uszing long division (or synthetic division) =1\ 0 4 7 f

= [ 21128

x+1

A flx)=(x+1)(x—7)(—x + 4). -2

o x-intercepts: x =—1 orx =4 or x =7 (1: —38)

i11) T. points: Let f'(x) =0

& —3x*4+20x—17 =0

#3x7 —20x+17=0

17

A(B3x—17)0x—-1)=0 ~x=1o0or x =73

and with v = —36 or y — 14,8 respectively.
5.2. Gradient of f(x)=f'(x) = —3x° + 20x — 17 and since the equation is quadratic in nature,

. . . N . . b 20
the maximum gradient will be at the parabola’s turning point. viz. at x = — a2 —3)
ieat x == 3% (or x = 3, 3) (Note: Largest gradient implies a positive gradient and
_ . 17

from the sketch 1t can be seen that this can only happen between x = 1 or x = ? ).
53. —x° +10x? —17x =25+k 4

= —x?+10x* —17x — 28 =k — 3
5.3.1. For two roots only:

k—3=148 k=178
DR—’
_k—3=-36 = —33

5.3.2. Foromerootsonly: k < —33 or k> 178, kER

(Note: Not asked, but for three roots: —33 < k < 17,8)

_ . 2 3 ax®—zx—sxh—zh*
6. f'(x) = lim AN = f(Y) _ iy G2 . |jy @)
’ [ h b how h
= lim h(—6X—3h) lim —6%=3h _ —6x _ 6
" xZh(x+h)? x%(x+h)2 x%
1 3 - 2 -z -z
N x = 1— — _= 2 3x 2 — 11
?.1. Dx [4’?‘? ".-'IF:I * " 3x 5] 8 2 E'II-'IF
z
5 Xx"—Ix  x(x-2) =« _ 2 dx L, - dx dy
= = = - 4y — = By. Note: It — and not —
72. V= T e T X 7, —8y. (NoteItis ay 2ndnot o )



a.

10.

i) g(0) =32 = d =32 ___(y-intercept) r4
i1) g(—2) =0 and g(4) = 0 = x-intercepts -
ie. at x =—2 and x =4

uni) g'(0) =0 and g'(4) = 0 = Turing pts

ie. at x =0 and x =4

The graph of f

i) f(0) = —40 = y-intercept

1) f'(4) =0 = a stationary pt.

at x =4 and

i) f(4) =30 = y = 30 at this point
iv) £'(4) = 0 = that this point (4; 30)
15 also the inflexion pont.

[ 4;30)

'!FH

v) f(x) has only one real root

=> graph is netther a linear nor
quadratic function, witha > 0 with a
shape as shown in the sketch.

(Note: When expanding a binomial, and especially one which 1s raised to the power of 3, as
in this case with 2(x + h)?, it is most often quicker and less prone to making errors by first

expanding the expression rather than expanding it in the steps while using the definition in

determining the derivative. This will be done here).

2(x +h)? = 2(x+h)(x + h)* = (2x + 2h)(x* + 2xh + h*)

= 2x% + 4x h + 2xh* + 2x%h + 4xh® + 2h* = 2x% + 6x°h + 6xh* + 2h*.. (can also use

Pascal’s A or the binomial theorem to expand the trinomzal)

flx+h)- f(x) _ i 2x®+6xh+6xh®+2h%—2x2

Now, f'(x) = lim h - R

z 2 Y z 2
= lim 6x“h+6xh~+2h~ _ lim h (Bx=+6xh+2h
R h bt h

= l.m 6x° + 6xh + 2h? = 6x°




11.  f(x)=3x"+2
L f(xeh)=3(x+h)’+2
=3x" +6xh+3h° +2y4
i}_’zllm f(x+h)_f(x)
dx h—0 h
=i 3x* + 6xh+ 3k +2-3x =2
= hl—'B h v
. bxh+ 3K
=lim
Jial) h
—lim h(6x+ 3h) Y
Jieal) l'
= Iing (6x+3h)
=6x

h—

12. y=2/x REM p
X

1
=2x2+3x"'+p* s
dy _, 1 5 . 5
So—=2w—x 1 -3x"+0 v 4
dx 2

Al the turningpoinis g =0

Lxt—=x=-2=0
(x=2}x+1)=0
nx=2 or x=-1

v v
;3
14. y—x—?
I
y=x1-3x* ¥
dy |1 3
— =—— 40X
& x0T



15.

16.

17.

2x* +4x+7
=2x*+2x)+7
=2(x +2x+1-1)+7
=2(x' +2x+1)-2+7
=2(x+1)*+5

v

This has a minimum value when the bracket is zero.
The minimum value of the polynomial is 5 when x=-1.

Or
If y=2x"+4x+7

then i}i=4x+4 g
dx

For minimum w,raluf,::E =)
dx

Sdx+4=0
ndx=—4
SLx=-]

If x=-1, then y:E(-l)2 +4(-1)+7
=2-4+7
=5

s minimum value is S g

4
y:%+{cosx}“—3p+%

2
y=&x‘*+l—3p+9x 'Y/

]
gi:f ~6x 3V
dx

=x* -

6
{ij'f
i R+ h -6k
mh-—.i._..._._.
Fr—»1 h -4

. f:l:f?jrl-h—ﬁ)
=lme———— v
2 (h-2)(h+2)

o h(h+3)(h-2)
e (h-2)(h+2)

Or
y=2x'+4x+7
b
2a
4
22
= _] v

Tumingpoint: X=

If x=~1, then y=2(—1)2+4(—]}+?
=2-4+7
=5

. minimum value is 5 V4

v



4 2
x )
18. y=2_—"49

x*+a
F 2
@t -a)
X' +a
=x'-g v
dy
L oy
ot
If students use the quotient rule and didn’i simplify, allocate 2 marks
19. B
01 f(9)= x* -1 If f(x), the derivative sign, is
x+l left out -penalise the student. The
- f(x)= (x=1}x+1) student will lose 1 mark.
- JIE ‘W Therefore, the student will then
reward 3 out of 4 marks.
S fE)=x-1
then
Af@=1 ¥
Alternative answer;
x* -1
flx)=
x+1
, 2x(x-1)—(x* -1 v
- f {I}= ( ) (: )
(x+1) v
_(x4))[2x—(x-1)]
(x+1)*
el
x+1
=1 v
13 0
20.2.  f(x)=2x'-=+b(ab) If the B was carried to the final
x

answer-penalise by | mark

The first term in the final answer
should be in surd form. The student
will lose a half mark for not writing it
in surd form.

1
Sf()=2x-3x"+p v
=
.'.f‘fx}=§-.r’ +3x7 v

_[_3
-

-3
2
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]

Lad
] Iw
ek |
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E

5



21.1.

21.2,

22,

23.

Xl
Y=%+
(X -1 )
X+
y=x -1 '

-\.I

ay s
E_u y
y=(x =3)x+1)
y=x +x —3x-3 v
fi(0=3x+2x-3
f(2)=3(2)"+2(2)-3
=3(2)° +4-3
=13 v
lim f(x+h —1(x)

h—=dl

—4x —8xh—4lF —(—4x') ¥

—4h2x+h) ¥ v

\rewriting square root
“«."rexwiting a fraction

v differentiate function
¥ difterentiate function
\rewriting function
rewriting function

v (2x\)simplify fraction
¥ differentiation

v'multiplication
¥ differentiation
v substitution

¥ multiplying of
2(x+h)* and
substituting

¥ factorising

¥ simplifying

¥ answer

v rewriting by
applying
exponential rules
v v applying
differentiation
rule

v writing it as
positive exponent
and in surd form



24.2

25.1.

26.

27.1.

X 1) v factorise
= " y v' v differentiate
X x+1)(x—1)
Y= x—1
y=Xx +Xx
dy
alx

3

2 X+ X
=———2k 25.2. =
Y X Vx Y 5x v

y:—ErJ—Zﬁé v y:lf+lx

5
dy 2 ¥
—x " a 3, 1
dx e v v
5 T v a 5= 5

~. xcoordinate of P=—3 v v
x coordinate of Q=J§

f(x)=3x-2x 27.2.
f{x)=6x-6x

L 6X—6X =0

6x(1—x)=0

Sox=0o0r x=1

f(o)=0  f(1)=3-2=1

S0 or (1:1)
v v

y = 31— 22°

v

(0;0)

¥ en-intercepl
¥ =tuming point
v =shape




28.

29,

30.1.

30.2.

f{x+ J’I}:IIII{JH:‘?]2
=10x +20xh+ 10K
dy i f(x+h)—f(x)

= 11m
dx no h
i 100+ 20xh+ 10k —10x

fis0 h

h(20x+10h)

v

=lim
fr—

—lim(20x+10h) ¥

A

= 20x+0
~20x v

y=x +6 +9x
O—y=3x" +12x+9 ¥
ax

Let y=0

A3 +12x+9=0

(X +4x+3)=0

(x+1x+3)=0 v vy
x=—1 or x=-3

f(=)=—=1) —=6(=1)" —=9(-1) =4
f(=3)=—(=3) —6(=3)" =9(-3)=0
Turningpoints (—3:0) and (-1:4)

¥
_fl::r} — J'.:t + {'I-r? + 9

(=3:0) v

T~

I

/ v

[




31, y=—+2x
1 v
y=Xx"42x
%;x* +2(0,5)x 2
& 1,1
dc X Jfx ¥
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Differential Calculus

X

/ Ax=0

Gradient at a point = f/(x) = Meangent = lim

Average myg =

Ax XA—Xp

by _ ya-ys _ [t —f@)

h

m fx+h)—f(x)

h

/ To excel in this topic, a thorough grasp of the following is essential:
e The average gradient between two points, gradient at a point and the limit-concept.
e The Power Rule and the other rules of differentiation.
e Determining the derivatives of functions using first principles, and from applying the rules.
e The cubic function y = ax3 + bx? + cx + d, its factors and other properties such as shape,
roots (zeros), turning points (critical points) and point of inflexion.

! Practical applications including that of particle motion.

~

1.1 f'(x)=1lim

h—0

fx+h) - f(x)
h

_ fim (x+h)* =3(x+h)—(x* =3%)

1
h—0 h y=x _2+_4
=limx3+2xh+h2—3x—3h—x3+3x D
h—0 h dy
. 2xh+h*-3h — =4x° —4x7°

=1lm(2x+ h-3)

h—0

=2x-3

123 (*+1D(t?2-1D=1-t*>+t%2-1

d
. — = —2t— 2t}
dt

_ D, [(x—l)(x2+x+1)
x—1

= Dy[x?+x+ 1]
=2x+1



124 If y=2x% —4x? + 2x — 1 then 2 = 6x? — 8x +2
LI - _
13 dx(6x 8x+2)=12x—8
d

d .
125 — if h(0) = V2 +9—pV2 . — = V26V271 41 ++/29-V21

21 h'(x) =3x%2—14x + 14

14+,/(-14)2-4(3)(14) _ 14+/28

22 AtB, A(x)=0 =~ 3x2—-14x+14=0 =>x =
2(3) 6

~x=145 or x=3,22...n/a

~ x-coordinate of B: x = 1,45
2.3 Since giventhat x = 1 for point A = x — 1 isa factor of h(x)
h
% —x2—6x+8 = h(x) = (x—1)(x—2)(x —4).

~ C(4;0) ...it being the furthest x-intercept to the right.

and

3.1 For the sketch of f(x) = —x3 + 10x? — 17x — 28:
i) y-intercept: —28 Ja
ii) Roots: 1% find one factor using factor thrm (¥;148)

(x + 1) is a factor ...since
f(-1) =-(-1)%+10(-1)%?-17(-1)—-28=0

Using long division (or synthetic division) o 0 4 7 f
= [ 2128
x+1
S f) =0+ D =7)(—x +4). -28
~ X-intercepts: x =—1lorx=4orx=7 (1; -36)

iii) T.points: Let f'(x) =0

W —=3x24+20x—17=0

2 3x2—-20x+17=0
~Bx—17)(x—-1)=0 ~x=1or x zg

and with y = =36 or y — 14,8 respectively.

3.2 Gradient of f(x)=f'(x) = —3x2 + 20x — 17 and since the equation is quadratic in nature,

. . . . . : b 20
the maximum gradient will be at the parabola’s turning point, viz. at x = — 2a T,

leat x == 3% (or x = 3,3) (Note: Largest gradient implies a positive gradient and

from the sketch it can be seen that this can only happen between x =1 or x = g ).



—x34+10x2 -17x =25+k
= —x34+10x2—-17x—-28=k -3
3.3.1 For two roots only:

3.3

" k-3=148 -~ k=178

OR-
k-3

—-36 .~ k=-33

3.3.2 Foronerootsonly: k< —-33 or k>178, k€R

(Note: Not asked, but for three roots: —33 < k <

3 3

17,8)

3x2-3x2—6xh—3h2

241 £'x) = limLEEW =S i G2 T fim 2 Cerhy?
h—0 h h—0 h—0 h
"0 x2h(x+h)2 k0 x2(x+h)?2 x* x3
1 3x -3 3 -3 3 -3 11
_2X1 _ x 2z 1-=1 _ _x 2 x - 11
42.1 Dx[m \/F _Dx[4 3x 2] = P > 8\/?
2
2_x—2x:x(x—2):§ L 2 dx _ e Ox dy
422 y° = 8 i) 2 L X =4y o = 8y. (Note. Itis o and not dx).
5. 1) g(0) =32 = d =32 ....(y-intercept) 17
A
i) g(—=2) =0 and g(4) = 0 = x-intercepts
ie.at x=—-2 and x =4 a2
iii) g'(0) =0 and g'(4) = 0 = Turning pts
ie.at x=0 and x = 4
~i2

"x




6. The graph of f.

i) f(0) =—40 = y-intercept

ii) f'(4) =0 = astationary pt.

at x =4 and

iii) f(4) =30 = y = 30 at this point
iv) f""(4) = 0 = that this point (4;30)
Is also the inflexion point.

V) f(x) has only one real root

= graph is neither a linear nor
quadratic function, with a > 0 with a
shape as shown in the sketch.

7.1 (Note: When expanding a binomial, and especially one which is raised to the power of 3, as
in this case with 2(x + h)3, it is most often quicker and less prone to making errors by first
expanding the expression rather than expanding it in the steps while using the definition in
determining the derivative. This will be done here).

2(x + h)3 =2(x+h)(x + h)? = (2x + 2h)(x? + 2xh + h?)
= 2x3 + 4x%h + 2xh? 4+ 2x?h + 4xh? + 2h3 = 2x3 + 6x%h + 6xh? + 2h3...(can also use
Pascal’s A or the binomial theorem to expand the trinomial)

. fx+h) - f(x) _y; 2x34+6x2h+6xh%+2h3-2x3
— - . — 1
NOW, f (X) lh >0 h h")} h
. 2 2 3 X 2 2
= lim 6x“h+6xh“+2h> _ lim h (6x“+6xh+2h
h—0 h h—0 h

=lim 6x? + 6xh + 2h? = 6x?

h—0

2
. tYHt—2 (t+2)(t 1) _
7.2.1 ltl_r)l’ll 1 _tll1m _t—>1 ,ecrr(t +2)=3

722 1im3~* =lim @x —0

X—>00 X—>00



8.

i) Roots: (Use factor theorem to find the 1% linear factor of
fX)=x3—x*—x-2) Va

f)#0; f(=1)#0
f@O=@°-@?*-(2-2=0

~ (x —2) isafactor. Applying long division,
synthetic division or by inspection:
Sf)=@-2)x*+x+1)=0

—111/(1)2—4(1)(1)

2(D)

= V=3 ....(non real)

Lx=20r x= (—3:-1,81)

i) Stationary points:
Setf'(x)=0 ~3x2—2x—1=0
~Bx+Dx-1)=0
1
-'-X=—§ or x=1

stpts. (—3;—181) or (1;-3)

(1:-3)

9. (Note: Atfirst glance, it seems impossible to solve, since we have only one x-coordinate

(x = 3), which lies on both the functions f and g, three unknowns, k, t and p, and
only two equations. Often overlooked though, is that we are given the gradient (albeit
indirectly) of atangent,g (m = 4) at the point (x = 3) and and a cubic function,

thereby pointing to differentiation).

gx)=x3—-2x*+kx+12 = g'(x) =3x*—4x+k. ~4=3(3)*—

s~k =-11.

4(3) + k

Substituting (3;p) into g: p = (3)* —2(3)2—11(3)+12 ~ p=27—18—-33 + 12

sp=-12
Substituting (3; —=12)into f: =12 =43)+t ~ t=—24.

For coordinates of A: Set x3 —2x? —11x+12=4x—-24 . x3 —2x*>—-15x+36=0
W (x=3)(x*+x—-12)=0 ..(weknow3isaroot) -~ (x—3)(x—3)(x+4)=0

~ x=—4 (x =3 wealready have) and y = 4(—4) — 24 = —40
o A(—4; —40)

&y =4x+ 13,5

10. If f'(x) = 6x% — 6x — 36, then by using the power rule in ‘reverse’ (so to speak,

= f(x) = 2x3 — 3x%2 — 36x + k. and given f(0) =37 = k = 37.
o f(x) = 2x3 —3x% — 36x + 37



111 p(x) =x3—x?2—-8x+12. p(2)=2)3-(2)?-8(2)+12=20—-20=0
~ (x—2) is afactor.

14€)

xX—2

11.2 Applying long division, synthehetic division or even by inspection: =x4+x-6

“p(x) == +3)(x-2)

12.1 x-intercepts (roots): Let f(x) = 2x3 — 5x% + 4 and use factor theorem to find the 1% linear
factor of f(x)
f)#0; f(=1)#0
f(2)=2(2)*—-5(2)>2+4=20—-20=0 - (x—2) isafactor. Applying long division,
synthetic division or even by inspection: f(x) = (x — 2)(2x? — x — 2)

1i4/(1)2—4(2)(—2)

2(2)
1+v17
= _;/_ ~x=20rx=128 or x =-0,78

12.2 f'(x) = 6x? —10x and f"(x) = 12x — 10. (i) For turning points, let f'(x) = 0.
5
o flf(x) =6x2—10x=0 = 2x(3x—=5)=0 sx=zoor x=0

aX=20rx=

(if) For point of inflexion, let f”"(x) =0 ~ 12x —10=0 -~ X =§

12.3 Gradient (m) = f'(x) = 6x? — 10x - gradientat x =2 = f'(2) = 6(2)? —10(2) = 4
Let angle of inclinationbe § = tand =m =4 . 6 = tan"1(4,0) = 75,96°.

2

131 P=10v — 117—0 For maximum profit, let P’ =0 = 10 — E =0 -~ v=50 km/h.

2 2

. : 50
13.2 Maximum profit (P) = 10v — Z—O = 10(50) — o = 250 cents = R2,50.

14.1 Velocity = S'(t) = 112 — 32t ....(or%) ~ S'(0) = 112 — 32(0) = 112 m/s
142 -~ S'(3) = 112 — 32(03) = 16 m/s

14.3 Maximum height = Let S'(t) =0 = 112 -32t=0 ~t=3,55s
S =112t — 16t% = S(3,5) = 112(3,5) — 16(3,5)2 = 196 m



15.1 a=3t+2 = Velocity: V(t) = %tz + 2t + ¢ and given V(0) =5 = c=5
“ V() = ;tz +2t+5 ~ V(2) = %(2)2 +2(2)+5=15

15.2 Since V(t) = S'(t) = S(t) = %t3+t2 +5t ~att=2, S(2) = %(2)3 +(2)2+5(2) =18

16.1 Atbirth, t =0 -~ average mass B(0) = 0— 0+ 4,5 = 4,5 kg.

. 3t2 2t
16.2 For minimum mass, let B'(t) = 0 ~ B'(t) = ———=0 ~3t2-20t=0
4500 4500 ,
~ t(8t—20)=0 ~t=0..n/a or t=6Z. - Reachesminimum mass after 6 > days
. . t3 t?
16.3 Set mass equation = birth mass. B(t) = — +4,5 = 4,5 and solve for t.
; , 45000 4500
t t
Bt)=—————=0 =~ t3—10t?=0 =>t*—-10)=0

"~ 45000 4500
~ t=0 n/a ...(mass at birth) or t= 10 .. Reaches birth mass again after 10 days.

17.1 At present (meaningnow) =t =0 . n(0) = 20(0)? —200(0) + 500 = 500 birds.

17.2 Extinct =>n=0 - n(t) = 20t2 -200t+500=0 -~ t2—10t+25=0
~(t—=5)({t—-5 =0~ t=5o0ort=5 -~ In5yearstime.

17.3 Population to double => 1000 birds. - n(t) = 20t? — 200t + 500 = 1000
1oi\](—10)2—4(1)(—25) _ 104y200

2(1) o 2
&~ t=12,0710.. or t=-2,071... nla

L t2—-10t—25=0 ~ t=

=~ Population should double in =~ 12 years.

18.1 Velocity V(t) = S'(t) = 180 — 9t and initial =t =0 .. V(0) = 180 —9(0) = 180
i.e. 180 m/s

18.2 a) For maximum, let S'(t) =0 . 180—-9t=0 . t=20. Ittakes 20 seconds
b) Maximum height = S(20) = 200 + 180(20) — 4,5(20)2 = 3800 — 1800 = 2000 m.

18.3 a) (Note: We’ll show two methods here, the 2" has a slight flaw in its approach as it
doesn’t consider the missile’s change of velocity over time, but gives an excellent
approximate.

i) 1% method: Let height for missile’s downward displacement = 0 (i.e. missile touches the
water) and solve for t. S(t) = 200 + 180t — 4,5t> =0 - t>—40t—44,4=0

2 .
40+, [(—40)"—4(1)(—444 40+/1777,7
Lt = \/( ;(1)( X ) =— > . t = 41,0818... or —1.0818...n/a




s~ t =41 - Inairfor 4l seconds.

i) 2" method: Going up it took 20 seconds and
going down (to the cliff’s horizontal level),
another 20 s. .. 40 s + the 200 m still to go.
Proportionally, that’s = (equivalent) to 1 s.

=~ 41 seconds.
b) Velocity: V(41) = 180 —9(41) = —189 m/s
- - - . . . }’u
....(negative as going in opposite direction). (20;2000)
s
18.4 Graph of S(t) shown on the right.
200 (40; 200)
=
O 20 40

19.1

19.2

19.3

20.1
20.2
20.3

Given: y = 8x.sin30° — x%.tan45% = 8 G)x —x2(D)=4x—-x*=y ~y =4-2x
For maximum height, let y' =0 = 4 —2x =0 - at x = 2 and max. height (y) reached
=4x—x>=42)-(2)>=8—-4=4km.

Strikingtheearth =y =0 « 4x—x2=0 «~ x(4—x)=0 ~x=4 or x#0
=~ Horizontal displacement is 4 km.

Angle of launch = gradient of tangent to function at origin, i.e. where x =0 =y’ =0
sm=y' =4-2(0)=4 -~ tanf =4 = 0 =tan"1(4,0) -~ 6 =75,96°.

At11h00 => t =2 = D(2) =80 + %(2)2 —§(2)3 =80m

Rate = D’'(t) at t =3 where D'(t) =t — %tz ~ D'(3)=3 —%(3)2 = —3,75 m/h.
Time when inflow of water = outflow = rateofflow=0 =D'(t)=0 - t— th =0
(xbyd): = 4t—3t2=0 ~t(4—3)=0 + t=0.na or t===13hours

~ Time of day: 9h00 + 1,3 hrs i.e. at 10h20.
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