ALCULUS,

Mixed Exercise,

g2 132
1. Flnddxlfy—(x + 1)°.
y=x*+1)?
y=x*+1)(x%*+1)

y=(x*)?+2(x*)1) + (D?

y=x*+2x?>+1

e 4x3 + 4x.

2. Find the equation of the tangent to the curve y = 6x2 — x — 4 at the point A(1,1).

Curve; y = 6x* —x—4atA(1,1)
Gradient of tangent;

dy
—=12x-1
dx X

atx=1
M, =12(1) -1
=11

For the tangent M; = M,

=11
By taking Point A(1,1)
M, = 11
and Point (x,y)

y—1

=11
x—1

y=11x-11+1

y =11x —10.
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3. Find the equation of the tangent to the curve y = 5)(3 = EXZ + X — 2 at a point where x = 1. Give

your answer in the form ax + by + ¢ = 0 where a, b and c are integers.

1 3

Curve; y = =x3 —Exz +x—2

3
atx = 1.
Gradient of tangent;

d
d—i=x2—3x+1

atx=1
M, =(1)?%-31)+1

=1

1 3
y=3(1° -5 (W2 + (1) -2

13
Point of tanging (1, — —)

Y=—?

6
Equation;
13
yto _ )
x—1
13

= —Xx+1-—
y=-x =

6y = —-6x—7

6x+6y+7=0.

4. The gradient of the tangent to the curve y = ax® + bx? at the point A(—1,—5) is 12. Find the value a

and b.
y = ax3 + bx?
atA(—1,-5)

x=—-1landy = -5
—a+b=-5....eq.1

d
y_ 3ax? + 2bx = 12
dx

atx=-1

3a—2b=12....... eq.2

Fromeq.1
b=a-5
substituting in eq. 2,
we have;
3a—2(a—5) =12
3a—2a+10=12
a=12-10

a=2

b=2-5
b=-3
a=2
b=-3
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5. Find the equation of the normal to the curve y = gx?’ — EXZ + 3x + 8 atits y — intercept.

— I -Ixzi3x+s
y—3x 2x X

aty — intercept,x =0

_Lor-Loy2+30) +8
Y=3 2

y=8
Point of tanging A(0, 8)

Gradient of the tangent;

dy

2

= —x+3
dx X X
atx=0

M; =(0)2—-(0)+3

Find the value of a.

M1:3

For normal;

MIMZ == —1
. 1
27 3

Taking Point;

1
A(Oi B)r (X; Y) and MZ = — §

y—-8 1
x—0 3
_ + 8
y= 3X

3y = —x + 24.

6. The gradient of the of the tangent to the curve y = ax3 + %xz — 3x + 7 at a point where x = 2 is 5.

1
y=ax3+ix2—3x+7

dy
tx=2,—=5
atx =
d—izBax2+x—3

atx = 2;

3a(2)2+(2)-3=5

12a—-1=5
12a =6
1
a=z.
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7. Find the equation of the normal to the curve y =

(

x(9x%-1)
3x

at a point where x = 2.
+1

x(9x% - 1) Point of tanging; Gradient of normal;
~ 3x+1
A(2,10) M;M, = —1
_x(3x-1)(3x+1)
a Bx+1) Gradient of Tangent; 1
Mz = =
11
y=x(3x—1) dy
dx 6x—1 Equation;
y=3x%*—-x
atx =2 y—10 _ _i
atx =2 X—2 11
M;=6(2)—-1
11y - 110 = —x+ 2
y =3(2)*-(2) y X
=11
y =10 11y +x— 112 = 0.

8. Determine the point on the curve y = %XZ + 4 at which the gradient is 8 hence find the equation of

the normal to the curve at this point.

—2ix 44
y=3X

dy_
dx

Point of tanging;

A(8,36)

Gradient of normal;

Mle - —1
v 1
27 g
Eqaution;

y — 36 B 1

x—8 8

8y —288=-—x+8

8y +x—296 = 0.

Y
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9. Find the equation of the tangent to the curve y = x? — 3x + 7 at a point where the gradient is 5.

y=x%*-3x+7

%sz—3
=5
2x—3=5
2x=8

Xx=4
y=4)?*-34)+7
=11
Point of tanging;

A(4,11)

Equation;
y—11
=5
x—4

y=5x-20+11

y =5x—09.

10. Find the equation of the tangents to the curve y = 5x — x? at the points where it intersect with the line

y =X

y=X.....eq.2
Substituting eq. 2 into eq. 1

5% — X% =X

x2—4x=0
x(x—4)=0
x=0
or
x—4=0
Xx=4

when x = 0;
y = 5(0) — (0)?
y=0
Point of tanging;

A(0,0)

Gradient of the tangent;

dy
—=5-2
dx X

atx=20

dy
a;_5—2(0)

=5

Equation;

y—0
x—O_5

y = 5x.......15* eaquation.
or;
atx =4
y=5(4) - (4)?
=4

Point of tanging;

B(4,4)
Gradient of the tangent;

dy
2 =5-2
dx X

atx=14

dy
—~ =5-2(4
ix 4)

=-3
Equation;

y—4
X—4

-3

y=-3x+12+4

y = —3x + 16 ....2"4 eaquation.
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11. Find the coordinates of the stationary points of the curve y = —x3 + 3x? + 9x — 6.

y=-x3+3x2+9x-6

At stationary point;

dy

— =0

dx
d
—y=—3x2+6x+9
dx

—3x2+6x+9=0

_ —61./(-6)2 - 4(=3)(9)
B 2(-3)

—6t12
—6

X =

x=—-1lorx=3
whenx = -1
y=—(-13+3(-1)2+9(-1)-6
=-11
Turning point (—1,-11)
whenx =3
y=-3)2+33)2+93)-6
=21

Turning point (3,21).

12. Find the coordinates of the stationary points of the curve y = 2x3 — 3x? — 36x — 8.

y =2x3-3x>-36x—8

d
At stationary point d—)}: =0

d
—y=6x2—6x—36
dx

6x2—-6x—36=0

x2—-x—6=0

L TEDEVED? - 41)(6)

2(1)

145
X=

x=3o0orx=-2
when x = 3
y=6(3)2-6(3)—36
= —89
Turnimg point (3, —89)
whenx = -2
y=6(-2)>—-6(-2)—36
=36

Turnimg point (—2,36)

T B




13. Given that y = x3 — 4x, find;
(d) The intercepts of the curve.

y =x3—4x atx — intercept,y = 0 x2=4
aty — intercept,x = 0 x3—-4x=0 x = V4
y = (0)° — 4(0) x(x*-4) =0 X =42
y=0 x=0 Coordinates (—2,0) or (2,0)
Coordinates (0, 0) x2-4=0

(b) The stationary points of the curve.

) . dy 2 2
at stationary point — =0 y = <_> —4 <_)
dx B \B
d
d_y=3x2-4 __8 _4(1)
* 3v3 W3
2 _ =
I —4=0 =1.5396
2 _
&= Turning point (1.1547,1.5396)
X2 zg ) 2
whenx = ——
V3
4 2\} 2
- (3 -
3 y ( ﬁ) NG
" 2 8 N (2)
X=+— =—— —
V3 3V3 V3
2 = 3.0792
when x = —
V3
Turning point (—1.1547,3.0792)
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14. Investigate the stationary points for the curve y = 2x3 + 5.

y=2x3+5

At stationary point;

d

Y _,
%z&cZ
6x%2=0
x2=0
x =10
Atx =0,
y=2(0)3+5

y=0
Coordinates (0,5)

Nature of turning point;

X -1 0 1
d
& _ ex? 6 0 6
dx
Nature

Point (0,5) is a point of inflection

15. Identify the stationary points of the curve y = 2x? — x* + 2.

y=2x2—-x*+2

At stationary point;

4x(1-x%) =0
4x(1-x)(1+x)=0
Eitherx=0orx=-1orx=1
atx=20

y=2(0)*—(0)* +2

y=2
Turning point (0, 2)
Atx=-1
y = 2(-1) - (~1)* + 2
=3
Turning point (—1, 3)
Atx=1
y = 2(1)2 - (1)* +2
=1

Turning point (1, 3).
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16. The gradient of a curve is given by % = 3x? — 8x + 2. If the curve passes through a point (2,5),

find its equation.

d
—y=3x2—8x+2
dx

y = f(Bx2 — 8x + 2)dx

y=x3—4x%?+2x+¢c

At (2,5)

5=(2)3-412)?*+212)+c
c=5+4
c=9

y =x3 —4x% + 2x + 9.

. L d - . L
17. The gradient of a curve is given by d—i = 4x — 2. If the minimum value of the curve is 7, find its

equation.
dy
& =4x — 2
y = j(4x —2)dx

y=2x>-2x+c

P .tdy_O
minimu pom dX =

4x—-2=0
4x = 2
_1

X=32

tx=t o7
atx=-,y=
7=2(3) —2())+
= “\2 2) €
7-_1,
€=73

1
y=2x2—2x+7i.

— X




18. Evaluate ftiz(3t2 + 4t + 10)dt.

4
(t3 + 2t% + 10t)dt
t=4

= [t3 + 2t% + 10];
=[(4)3+2(4)*+104)] - [(2)3 +2(2)2 +10(2)]

19. Find the value of a if fa3(2x + 4) dx = 25.
3
f (2x+4)dx =25
a

[x2 + 4x]3 =25
[(3)% +4(3)] - [(@)? + 4(a)] = 25

21 —a%2—4a=25

a’+4a+4=0

=136 — 36

= 100 square units.

-4+ /@2 -4D)®

a

2(1)

—4+0
2

= -2,
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20. A rectangle with maximum possible area is inscribed in a right angle triangle with base 12 cm and
height 7 cm. Determine the dimensions of the rectangle.

A But area of rec. FEDB
A =Xxy
A= (7 ’ )
XU T 12X
7
E —_ _ L2
F T n O A=17x 12x
7 cm
dA
Atmax.area — =0
hi
7 / =0
u| ] C 6X_
B D (12 -x)
7
12 cmr LA
Cosider AABC and AEDC X =6cm
7
AB _BC v=7-1©
ED DC
7 12 y = 3.5 cm.
y (12-x
12y = 84 — 7x
y = 12x........eq.
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1.

Area Under a Curve,

In the figure below, the shaded region is bounded between the line y = 15x and the curve y = 3x2.

y = 53X
4 vl y= 15x
P x
(a) Determine the coordinates of P. (3mks)
At O and O; x—5=0
3x? = 15x (Point of intersection) x=5
3x2—-15x =0 whenx = 5;
3xx—5)=0 y = 15(5)
3x=0 =175
x=0 :.P(5,75).
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(b) By integration, determine the area of the shaded region.

Area of the shaded;

5

= L=0(15X) dx — LiO(BXZ) dx

o] -

(c) Estimate the area of the shaded region using trapezoidal rule with 5 strips.

Area undery = 15x;

Area;

[(0+75)+2(15+ 30 + 45 + 60)]

N| =

1
= 5[75 + 300]

= 187.5 square units

(3mks)
()~ (o) -
= 187.5 - 125

= 62.5 sq. units.

(4mks)

Area undery = 3x2.

x(0|1|2|3|4]|5
y|0|3|12 |27 |45 |75

Area;

N| =

[(0+75)+2(3+ 12+ 27 +45)]

[75 + 180]

N =

= 127.5 sq. units
Area of the shaded region;
=187.5—-127.5

= 60 sq. units.
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2. (@) complete the table below for the function y = x? — 3x + 6 in the range —2 < x < 8. (2mks)

X =7 | =il 0 1 2 3 4 5 6 7 8

y 16 10 6 4 4 6 10 16 24 34 | 46

(b) Use the trapezium rule with 5 strips to estimate the area bounded by the curve y = x2 — 3x + 6 in

the range —2 < x < 8 and the x — axis. (3mks)
8—-(-2) 2
hzT Azz{(16+46)—2(6+4+10+24)}
=2 = 1{62 + 88}

= 150 sq. units.

(c) Use the mid-ordinate with 5 strips to estimate the area bounded by the curve y = x? — 3x + 6 in

the range —2 < x < 8 and the x — axis. (2mks)
h_8—(—2) A=2(10+4+6+6+ 16+ 34)
==

= 140 sq. units.
= 2

(d) By integration, determine the actual area bounded by the curve y = x? — 3x + 6 in the range

—2 < x < 8 and the x — axis. (3mks)
8 ) _ 368] [ 62
Azj (x*—3x+6)dx =3 3
x=—2
430
e -2eie| =3
= 3x 2x x_2

1
1 3 1 3 = 143 - sq. units.
= 5(8)3 —3 (8)% + 6(3)] - [§ (=2)% - E(—Z)Z + 6(—2)] 3

D Pagel




3. The diagram shows a sketch of a curve y = x? — 3x + 6 intersecting with the line x + y = 14 for

—2 <x < 4atpoints P and Q.

—\

y=x2 -3x+6

xt+ty=14

A

) =2 -1 0 1 2 3 4
(a) Find the coordinates of points P and Q. (Amk)
At points of intersection; At Q,
x?—-3x+6=-x+14 X=4
AtP,x = -2 Y=-4+14
y=—(-2)+ 14 =10
=16 Q(4,10).
P(—-2,16)
(b) Fill the table below for the values of y fory = x? — 3x + 6. (2mks)
X -2 -1 0 1 3 4
y 16 10 6 4 6 10
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(c) Determine the area bounded by the curve y = x? — 3x + 6 and the line x + y = 14, using

trapezium rule with 6 strips.

areaofy=x*>—-3x+6

Xx|—-2|-1(0|1|2|3]| 4

y|16 |10 (6 |4 |4 | 6|10

A=-[(16+10)+2(10+6+4+4+6)]

N =

1
=5 (26 + 60)

= 43 sq. unit

(d) Calculate the exact area of the shaded region.
Areaundery = 14 —x
4
A= f (14 — x)dx
x=-2

1 1
= [14}(— EXZ

-2
1 1
= [14@ -5 @?| - [1a-2) - S (27|
— 48 — (-30)
= 78 sq. units

Area undery = x> — 3x
+6

(4mks)

Areaof y = —x + 14.

x|—-2|-1|0 1 2 3 4

y|16 | 15 (14 (13 |12 |11 | 10

1
Azi[(16+10)+2(15+14+13+12+11)]

1
= 5 (26 +130)

= 78 sq. unit
Shaded area;
=78—-43

= 35 sq. units.

(3mks)

4
A=f (x2 —3x+ 6)dx
x=-2

3 2

4

1 3

=x3—-x%+ 6x]
-2

- [f@* -S> @?+ 6] - [(-27° -5 (-2 + 6(-2)

2
_ 64 [ 62]
3 3
= 42 sq.units

Area of shaded region;
=78 —42

= 36 sq. units.
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4. The shaded region in the figure below is bounded by the curve y = x? and the liney = 4 and y = 16.

(a) Calculate the exact area of the shaded region. (4mks)
3 2 3
@gasz| - (;@2)
3
Area of shaded; #
= ‘ (y’) dy #sq. units.
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(b) Estimate the area of the shaded region using;
i.  Trapezium rule and a height of 1 unit.

AtP,y = 4
4 = x?

V4

X =14

Area under line y
= 16 — Area under liney

= 4.

Vi 16 | 16 | 16

v, | 4| 4| 4

vi—ve | 12 | 12 | 12

(3mks)

Area =

N =

= 24 sq. units

Area from 2 < x < 4.

[(12 + 12) + 2(12)]

X 7 3 4
V1 16 | 16 | 16
V2 4 9 | 16
yi—y2 |12 7 | 0

Area = %[(12 +0) + 2(7)]

= 13 sq. units

Total Area of shaded region;

=24+13

= 37 sq. units.

@oe 18




ii.  Mid — ordinate rule and height of 1 unit.

Area between lines;

(3mks)

y =16 and y = x?

x =16 from2 <x<4.
andy =4 x 2.5 3.5
from Ve 16 -
O=x=2 Y2 6.25 12.25
X 0.5 be y1— Y2 9.75 3.75
A1 16 16
V2 4 4 Area =1(9.75 + 3.75)
Vi — V2 12 12 = 13.5 sq. units

Area =1(12 + 12)

= 24 sq.units.

Area between lines;

Total shaded area;

=24 +13.5

1
= 372 Sq. units.
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5. (a) complete the table below for y = 3 sin 2x in the range 0¢ < x < %C to 4 significant figures.

< 0 1 1 1 1 5 1
12" | 6" 2" 3" | 12" | 2"
y 0.0000 | 1.5000 | 2.5981 | 3.0000 | 2.5981 | 1.5000 | 0.0000
(b) Estimate the area of bounded by the curve y = 3 sin 2x for 0¢ < x < %C using;
i.  Trapezium rule and 7 ordinates. (3mks)

No. of strips;

24

1
= —m°(22.392
5™ (22.392)

= 0.933n°

= 2.9311 sq. units.

ii.  Mid — ordinate rule and 3 strips.

1
A=_m(L5+3+15)

1 6
=—m°" X
61‘[

= 1c

1
A=—m[0+0)+2(1.5+2.598 + 3 +2.598 + 1.5)]

(3mks)

= 3.1416 sq. units.

1
(c) Given that fgﬂ(B sin 2x)dx = 3, calculate the error in (b)(i) and (ii) above. (2mks)
Actual area; =0.02297 =0.0472
%n or
f (3sin2x)dx =3
0 3 —-3.1416
Error = ——
3-2.9311 3
Error = — 3
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6. The figure below shows a semi — circle centre (3,0) and radius 3 units.

»x
0 1 2 3 4 5 6 7
(a) Estimate the area of the semi — circle using;
i.  Trapezoidal rule and 6 strips. (4mks)
1
x| 0| 1|2 |3|4|5/]|6 E[(0+)+2(2.2+2.8+3+2.8+2.2)]
y 0 |2.2(2.8| 3 (2.8|2.2| 0 1
=—(26)
6—-0 2
h = o
= 13 sq. units.
= 1 unit
ii.  Mid — ordinate rule and 6 strips. (4mks)
h_6—0 A=1(1.6+2.6+2.95+2.95+2.6
6 +1.6)
= 1 unit = 14.3 sq. units.

y |1.6|2.6|2.95|2.95|2.6|1.6
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(b) Find, in terms of m, the error in the area of the semi — circle when mid — ordinate rule is used

as in () (ii) above. (2mks)
Exact Area; 9
=—T
2
21,
A= E“r Error absolute;
2 9
L C)) = |—n—14.3‘.
2 2

7. Aregion R is bounded by the curve y = x3, the x — axis and the ordinates x = —3 and x = 3.
Determine;

(a) The exact area of the region R. (4mks)
Points where the curve cuts x — axis; 1 1°
=2 x|
y=0 -
1 1
x=0 _ 4 4
=211=-(0)* = [=(-3 }
5] -]
so we integrate from,; 1
=2X20-
—-3to0 4
then from 0 to 3 =40 1 sq. units
5 54 .
0
A=2xj(ﬁmx
-3

(b) Estimate the area of the region R using the mid — ordinate rule and 7 ordinates. (4mks)

_3-(=3)

h
6

= 1 unit.

X —2.5 —-1.5 —0.5 0.5 1.5 2.5

y | —15.625 | —3.375 | —0.125 | 0.125 | 3.375 | 15.625
A =1(15.626+3.375+ 0.125 + 0.125 + 3.375 + 15.625)

1
= 38— sq.units.
7 S4-units
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8.

(c) Calculate the percentage error in the area of R in (b) above.

% error;

1 1
405 — 381

2
1
407

100

(2mks)

—55(V
=55%.

In the figure below, the shaded region is bounded by the curve y = x3 — 3x? — 13x + 15 and the

straight liney = 9x — 9.

v

(a) Calculate the exact area of the shaded region.

6 6
=2{f (9x—9)dx—f(x3—3x2—13x+15)dx}
1 1

—2[92 9]6+X4 3 Byrias 6
= 2X X1 2 X 2X X1

For;

y=x —3x —13x+15

y=9x-9

(4mks)
9
—x? — 9x]
2 1

— 9 2
-z ©2-90)]

o
- ;@7 -9

1 page 23




Taking absolute value for yt

y1 =(0+0)
=0
y2=(15+9)

_ 225 175
2 4
For; ; {225 ( 175)}
2 4
4 6
13
. B . ST = 312.5 sq. units.
4 2
1
[(4)* 13 ]
-2 - B s s
L 4 2 4
[(1)* 13 ]
—[— -3 -—@@)*+15(1
(- W15
(b) Estimate the area of the shaded region using trapezium rule with 10 strips. (4mks)
Consider from intersection point towards R. H. S. = 24
For the curvey = x3 — 3x? — 13x + 15. y3 = (24 + 18)
x | 1| 2 3 4 | 5| 6 =42
y 0 |[-15|-24|-21| O 0 yi = (21 + 27)
Consider from intersection point towards R. H. S.
=48
For the curvey = 9x — 9.
ys = (0 + 36)
X 1 2 3 4 5
= 36
y 0 9 |18 | 27 | 36
Y6 =0

A= ZE{(O+0)+2(24+42+48+36)}

= 2[0 + 150]

= 300 sq. units.

—




(c) Hence determine the percentage error in the area in (b) above. (2mks)

% error;

B (312. 5— 300) 00
- 312.5

= 4%.

9. In the figure below, the curve y = x? and y = 8 — x? intersect at Q.

y
A

» x

(a) Determine the coordinates of Q. (Imk)
At point of intersection, Q; x =4
x? =8 -—x? x=12
2x2 =8 Point:
Xt =4 y=8-(2)?
Q(2,4)
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(b) By integration, calculate the area of the shaded region. (3mks)

2

area under curve, y=X
=8 — x? 2
4 = f (x%) dx
2 0
A= f 8 — x?)dx
| (= [ . 3]2
=|=x
2 3 Jo
= [8x - 1x3]
. -]
= [3@?*|- |30
1 33 1 3
- [8@ -3 @] - [8@ -5 0] 8
"3
_ 40
— 3 0 Area of the shaded region;
_ 40 _ 40 8
K 3 3
Area under the curve; 2 .
= 10§ Sq. units.
(c) Estimate the area of the shaded region using;
(i)  Trapezium rule with 4 strips. (3mks)
h = 2-0 = 13.25 sq. units
4
Area under the curve;
= 0.5 units.
y =x*
X 0/ 05 |1]| 1.5 |2

0.5
y1=8-x*|8/7.75|7|575 |4 =—-[(0+4)+2(0.25 +1+2.25)]

y,=x% [0]0.25|1|2.25|4

= 2.75 sq. units

Area under the curve;

y=8-— X2 Area of the shaded region;

=13.25-2.75

=218+ 4)+2(7.75 + 7 4 5.75)]

1
=10 2 Sq. units.
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(i)  Mid — ordinate rule with 4 strips. (3mks)

h— 2-0 = 13.375 sq. units
4

Area under curve;

= 0.5 units

y =x*
X 0.25 0.75 1.25 1.75
yi=8-x? | 7.9375 | 7.4375 | 6.4375 | 4.9375 = 0.5(0.0625 + 0.5625 + 1.5625
y2 = x2 0.0625 | 0.5625 | 1.5625 | 3.0625 +3.0625)

= 2.625 sq. units
Area under curve; Area of the shaded region;
y=8-x? = 13.375 — 2.625
=0.5(7.9375 + 7.4375 + 6.4375 + 4.9373) 3 )
= 1OZ Sq. units.
=0.5%x26.75
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10.

In the figure below, the shaded region is bounded by the lines y = 2x,y = x and the curve
y = 6x — x2. He two straight lines intersect the curve at points P and Q respectively.

[
>

(a) Determine the coordinates of points P and Q.

Points of intersection;
6x — X% = 2x
x2—4x=0

x(x—4)=0

(2mks)

Q(5,5)
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(b) Calculate the exact area of the shaded region. (4mks)

Area under the curve; Area under curve;
y = 6x — x? y = 6x — x?
5 4
:f (6x — x2) dx =f (6x — x2) dx
0 0
1 .7° 1 .1
=[x -3¢, =[px -3,
1 1 1 1
- [362 - 382| - [302 -5 0] = [3@2 -] - 30?2 -5 07]
=33 ! 0 =26 2 0
U3 73
1 2 :
= 33§ Sq. units = 26§ Sq. units
Area under line; Area bounded by y = 6x — x? and y = 2x;
y=x 2
=26-—
3 16
5
= f (x) dx 2
0 = 10§ sq. units
1 45
= [_XZ] Area bounded byy = 6x —x*andy = x;
2 o
33 ! 12 !
1 1 =33--12=
—[=¢s 2] _ [_ 0 2] 3 2
HOEIEHO!
5
= 12.5 sq. units = 203
Area under line; Area of the shaded region;
= 2Xx 5 2
y =20-—-10-
4 6 3
== | (2x)dx 1
0 =10-.
6
<],

=@ -[©7]

= 16 sq. units
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(c) Taking the height of each trapezium as 1 unit,

X 01234

yp=6x—x*|0|5/8|9|8

y2 = 2X 0(2/ 4|68

Area of curve;
y = 6X — x>
1
ZE[(0+8)+2(5+8+9)]

= 26 sq. units
Are of the curve;

y = 2Xx

[(0+8)+2(2+4+6)]

N| =

= 16 sq. units

Area bounded byy = 6x —x? and y

= 2X;
=26 —16
= 10 sq. units

Fory = 6x—x?andy =x

estimate the area of the shaded region. (4mks)

X 012345

yp=6x—x%|0/5(8|9|8|5

y,=2x |0|1]2]3|4]5

Area of curve;

y = 6x — x*?

[(0+5)+2(5+8+9+8)]

N| =

= 32.5 sq. units

Are of the curve;
y=X
1
E[(0+5)+2(1+2+3+4)]

= 12.5 sq. units

Area bounded byy = 6x —x? and y

= X;
=32.5-12.5
= 20 sq. units

Area of the shaded region;
=20-10

= 10 sq. units.
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Differentiation and Integration.,

1. Thecurvey = x3 — 2x? + kx + 12 where k is a constant passes through a point P(2, —10).

(a) Find the value of k.

y=x3—-2x% +kx + 12
P(2,-10)

~10 = (2)3 - 2(2)? + k(2) + 12

(b) Find the equation of a normal to the curve at P.

d
—y=3x2—4x—11
dx

atx = 2;
Grad.= 3(2)2 -4(2) - 11
==Y
Grad. of tangent = —7

Grad of normal;

(2mks)

-10+12 + 2k

2k = —22

(4mks)

1
7

Equation;

y+10
Xx—2

1
7
7y +70 =x — 2

7y —x+ 72 =0.
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(c) Investigate the turning points of the curve. (4mks)

: . dy
At turning point ax 0 X 2 2.694 3
3x2-4x—-11=0 d
d_y —4 0 4
X
o DV - 431D
2(3) Nature
_ 4112.1655
x= 6
x =2.694 Point (2.694, —12.597);
or ini i i
Is a minimum turning point
x =—1.362

When x = —1.362

When x = 2.694 y = (-1.362)% — 2(~1.362)% — 11(~1.362) + 12

— 3 _ 2 _
y =(2.694)° — 2(2.694) 11(2.694) + 12 y = 20.475

y = —12.597 Turning point;

Turning point; (—1.362,20.475)

(2.694,—12.597)

Nature;
Nature; ﬂ — 6(-1.361) — 4
d2x '
=-12.166
point;

(—1.362,20.475);

Is a maximum turning point

] Pl ez




2. Acurve is represented by the function y = x3 — 4x? + 5x — 2.

. ay
(@) Find -

(b) (i)

At stati int dy
stationary point —

3x2-8x+5=0

y=x3—4x% +5x—2

dy

dx

3x%2 — 8x + 5.

Determine the stationary points of the curve.

0

L —(® V(-8 —2B3)(5)

2(3)
842

6

When x = 1;

(i)

inflection.

Using Second derivative;

diy

x 6x— 8

Atx =1;

-

For each stationary points, determine whether it is minimum, a maximum or a point of

P(1,0);

Is a maximum turning point

Wh 3
enx =z

y=(1)°-4(1)?*+51) -2

Turning point;

(1mk)

(4mks)
=0

P(1,0)

Wh —5-
enx—g,

45

= —0.1481

3

Turning point;

Q(g.—0.1481)

(2mks)
Q (g —-0. 1481);

Is a minimum turning point.
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(c) Inthe space provided, sketch the curve of the function y = x3 — 4x? + 5x — 2

y — intercept;

x=0

y = (0)° —4(0)* + 5(0) — 2

= —2
Coordinates (0,—2)
X — intercept;
y=0
x3—4x*+5x-2=0

x = 1 satisfy the equation;

x2—-3x+2
x—1) |x3—4x2+5x—2
x3 — x? —
—3x24+5x—-2
—3x%+3x -
2x — 2
—2x—2

0
Reduced equation;

=x-1Dx*-3x+2)=0

(3mks)

Consider;

x2—-3x+2=0

p = 2x?
s = —-3x
f=—-2xand — x

x2—-2x—-x+2=0
X(x—2)—1(x—-2)=0
x-1)x-2)=0
Generally;
x-1DE-1DE-2)=0

x=1
x=2

Cordinates;

(1,0) and (2,0)
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> <

y:x3 —4x +5x-2

2

— B




3. The equation of a curve isy = —3x? — x3.
(@) Find;

(i)  The x — intercepts of the curve.

y = —3x%? —-x3
At x — intercept;
y=0
-3x2-x3=0
—x2(3+x)=0

x=0

(i)  They — intercept of the curve.
Aty — intercept;
x=0

y = —3(0)* - (0)°

(b) (i) Determine the stationary points of the curve.

At stationary point;

dy _
dx
dy

— = —6x — 3x?
dx X X

0

—6x—3x2=0

-3x(2+x)=0

Whenx =0

(2mks)

Coordinates;

(0,0) and (-—3,0).

(Imk)
=0
Coordinates;
(0,0).
(3mks)

y = —3(0)* — (0)°
=0
Turning points;
=(0,0)
Atx = -2
y =-3(-2)* - (-2)?
= —4
Turning points;

(-2, —4).
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(ii)  Foreach point in (b) (i) above, determine whether it is a maximum or a minimum. (2mks)

Using second derivative;

Is a maximum turning point

dzy Atx = —2;
—— =—6 — 6X
d2x 5
dy
Atx=0 2x_ 0
d?y _ 6 Point (-2, —4);
d2x . : i
Is a minimum turning point.
Point (0,0);
(c) Sketch the curve. (2mks)
Maximum
P x
—4 1 2
Minimum
=5
v y= 3K X
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4. The equation of the curve is given by y = x3 — 6x2 + 9x.
Find;
(2) The coordinates of the x — intercepts.
y = x3 — 6x% + 9x
At x — intercept;
y=0
x(x2—6x+9)=0

x=0

X_—GQiJﬁﬁﬁ—MD@)
B 2(1)

(b) The coordinates of the stationary points of the curve.

At stationary point;

dy

2 =0

dx
d
—y=3x2—12x+9
dx

3x2-12x+9=0

I G E UG R )
2

412
X=73

x=3

or

(3mks)
X = —
x=3

X — intercept;

(0,0) and (3,0).

(4mks)
x=1
Atx =3
y=(3)%-6(3)*+9(3)
=0
Turning points;
(1,0)
Atx=1
y = (1)°-6(1)*+9(1)
=4
Turning points;

(1,4).
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(c) Clearly sketch the curve.

Aty — intercept;

Nature;

(3mks)

Point (3,0)

x=0 Using second derivative; Is a minimum turning point

y = (0)3 — 6(0)% +9(0) d%y Atx =1
2o 6x — 12
d=x »
y=0 dy
Atx =3 x_ °
Coordinates;
d%y Point (1,4);
(0,0) a2z 0
Is a maximum turning point.
y
A —
3 y=x —-6x +9x
Maximum
4
3
2
1
& ’X

0 1 2 AN 4

Minimum
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5. The gradient function of a curve is given by % = 3x? + 12x — 15. The curve passes through the

point P(—1,4).
(a) Determine the equation of the curve.

d
&y_ 3x2 +12x— 15
dx

y = f(?»XZ +12x — 15)dx
=x34+6x>2—-15x+¢c

AtP(-1,4)

4=(-1)3+6(-1)%>—-15(-1) +c

(4mks)
4=20+c
c=-16

y = x3 + 6x* — 15x — 16.

(b) Find the stationary points of the curve, and for each point, determine its nature.  (3mks)

At stationary points;

dy
— =0
dx

3x2+12x—15=0

x2+4x—-5=0

_—4+£/(®?2-4()(-5)
x= 2(1)

—4+6

Whenx =1
y=(1)3+6(1)%>-15(1) - 16
= —-24
Turning point;
=(1,-24)

Whenx = -5

y = (=5)3 +6(-5)2-15(-5) - 16
= 84
Turning point;
= (-5,84)

Nature;

2

d”y
m=6x+12

atx=1
dzy _
d2x

Point (1,—-24);

18

Is a minimum turning point

Atx = -5
d?y

—2 -1
d2x 8

Point (-5, 84);

Is a maximum turning point.
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(c) Find the equation of the tangent to the curve at P.

d
&y_ 3x2 +12x— 15
dx
atx=-1
Gradient;

=3(-1)2+12(-1)-15
= —24

Equation;

6. The gradient of a curve at a point (x,y) is 4x — 3.
(@) Find;
(i)  The value of x at the minimum point.
dy
—=4x-3
dx

At minimum point;

dy_

&—0

(i)  The equation of the curve.
y = j(4x —3)dx
=2x%2—-3x+c
¢ (3 1)
VI
5-2() —2(3)
8~ “\a 4) "€

(3mks)

y—4

=-24
x+1

y—24x—-24+4

y = —24x — 20.

.. 1
The curve has a minimum value of -3

(Imk)
4x—-3=0
_3
x—4.
(4mks)
9_ 1
‘"8 "8
=1

y=2x%>—-3x+1.
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(b) P is a point on the curve in part (a) (ii) above.

coordinates of P.

At P;
4x —3 = -7
4x = -4
x=-1

(c) Find the equation of the normal to the curve at P.

Gradient of tangent = —7

1
Gradient of normal = -

Equation of normal;

If the gradient of the curve at P is —7, find the
(3mks)

y=2(-1)?-3(-1)+1
y==6

P(—1,6).

(2mks)

y—6
x+1

1
7
7y —42 =x+1

7y —x—43 = 0.

7. The gradient of a curve is given as % = x? — x + a where a is a constant. If one of the turning points

of the curve is (—3,32 %) determine;

(@) The value of a.
dy )

ax

—X+a

At the turning point;

dy

2 =0

dx
x2—x+a=0

atx= -3

(2mks)
(-3)2-(-3)+a=0
9+3+a=0

a=-—-12.
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(b) The equation of the curve.

yzf(xz—x—lz)dx

1l e 12x +
y—3x 2x X+c
At( 3321)

) 2’

(c) The other turning point.

At turning point;
dy
—~ =0
dx

x2—-x—-12=0

o TEDEYED? -4 (1D

2(1)

1%7
X=73

x=-3

32

(3mks)

Il st 12-3)+c
23 2

_le e 12x + 10
y—3x 2x X

(3mks)

or

x=4

—-1(4)3—-1(4)2—-12(4)+-10
Y=3 2

_ 947
y="2%3

2"d Turning point;

(4— 24 2)
) 3 .
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(d) The nature of the turning points of the curve.

Nature;

Using second derivative;

dZ

dzi =2x—1
atx = -3
d?y
@x-

1
Point (—3, 32 E);

Is a maximum turning point

(2mks)
Atx =4
d2
&y_-
d?x

2
Point (4, —24 §) c

Is a minimum turning point.

8. A curve is represented by the functiony = %x?’ +x2—3x + 2.

(@) Find the y — intercepts of the curve.

1
y=§x3+x2—3x+2

Aty — intercept;

x=0

1
y =3 (0 + (0)2 ~3(0) +2

(Imk)
=2
Coordinates;

(0,2).
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(b) Determine;

. dy
0] " (Amk)
13, .2
y = §x +x“—3x+2
d
d—i =x%+2x-3.
(i) The turning points of the curve. (4mks)
= = . 1
At turning point; y= 5(1)3 ()2 —3(1)+2
dy
—=90
dx 1
x*+2x—-3=0 3
Turning point;
(e D V@ - 4D(3)
2(1) (1 1)
"3
—-2+4
X = 2 Atx = -3
x=1 1 .43 2
y=303)°+3)?-33)+2
or
. =11
X=-
n 1 Turning point;
tx =
(-3,11).
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(c) For each turning point, determine whether it is a maximum or a minimum. (3mks)

Using second derivative;

dZ

dTi,ZZX-FZ
Atx=1
dzy_4
d2x

point (1.2).
oin '3);

Is a minimum turning point

(d) Sketch the curve.

Maxmum

<

Atx = -3

d?y B
d2x

Point (-3,11);

Is a maximum turning point.

(1mk)

1
y=§x3 +xX —3x+2

Minimum
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9. A square sheet of a paper measuring 12 cm by 12 cm has a small squares removed from each corner
and then folded to form an open box. Taking the side of each squares removed as x cm;
(a) Find an expression of the volume V of the box in terms of x. (2mks)

X (12 - 2x) X

V=1xXxwxh
= (12 — 2x)(12 — 2x)(x)
V = x(144 — 48x + 4x?)

V = 144x — 48x? + 4x3

(12 - 2x) (12 - 2x)
V = 4x3 — 48x% + 144x.
(12-2x X
(b) Find,;
(i)  The dimensions of the box for which the volume is maximum. (4mks)

At maximum Volume;

dv .

dx
dv )
— = 12x“ —96x + 144
dx

12x%2 —96x + 144 =0

x2—-8x+12=0

L —C® V(B —4()A2)

2(1)
(Bt
2
X =6 cm
or

X =2cm
X # 6 cm since width cannot be 0 cm
. X=2cm
Length of box;
=12 -2(2)
=8 cm
Height = x
=2cm
Dimensions measures;

8 cm by 8 cm by 2 cm.
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(i)  The maximum volume of the box. (2mks)

Vinax = 8 X 8 X 2

=128 cm3.
(c) Calculate the surface area of the open box. (3mks)
A+ (8x2)2 = 64 cm?
= 32 cm? Total S. A;
A, = (8x2)2 =32+32+68
= 32 cm? =128 cm?.
A; = (8x8)1

10. Aright circular cone of height h cm is inscribed in a sphere of radius 10 cm as shown in the figure
below.

— BT




(a) Find an expression for the radius of the cone in terms of h.

0

D <

(h—10) cm

=
C

rcm

Consider AOBC;

Let centre be O;

(b) Find the value of h for which the volume of the cone is a maximum.

_1 2
v—g'l'[rh
=%><1tx(\/20h—h2)2xh

1
§n(20h2 —h3)

1

— hZ__ h3
3 3"
At V.
dV_0
dh

40
?nhznhzzo

(3mks)
OB = OA
=10 cm
0C=(h—-10)

r? = (10)2 — (h — 10)?

r? = —h? + 20h

r = ++/20h — hZ2.
(3mks)

h<40 h)—o
T 3 =
th = 0,
h=0
Buth # 0
0 h=0
H3 =
h_40
3
=10- cm

r2 = 100 — (h? — 20h + 100)

r? =100 — h? + 20h — 100
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(c) Calculate in terms of m, the difference between the volume of the sphere and largest possible

volume of the cone. (4mks)
: 800
Vsphere = §Tlfl' = T
4 : 1 800 40
:§XT[X(10) VmangﬂXTX?
4000 5 32000
= T cm =81

. Difference in volume;
Vmax - gnrmathax

4000 32000
1 12 3 81
r= 1 [20(132) - (132)
3 3 = 938.2716 cm3.
, 800 1600
r-=———
3 9
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Kinematics.

1. A particle moves in a straight line such that the displacement S = 2t3 — 5t2 + 4t + 3, where t is time
in seconds. Find;

(2) The displacement of the particle at t = 4 second. (2mks)
S=2t3-5t2+4t+3 $=2(4)3-54)*>+44)+3
att = 4 seconds; = 67 m.
(b) The velocity of the particle when t = 2 seconds. (3mks)
ds att = 2 seconds;
V=—
dt

V=6(2)?%?-1002) +4
V=6t>—-10t+4

=8 m/s.
(c) The values of t when the particle is momentarily at rest. (3mks)
Momentarily at rest; _10+2
12

V=20
t = 1 second
6t2—10t+4 =0

or
. —(C10£(-10)* —4(6)4) )
- 2(6) == second.
(d) The acceleration of the particle when t = 1 seconds. (2mks)
dv att = 1 second;
a=—
dt
a=12(1)—-10
a=12t—-10
=2 m/s>.
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2. The displacement S metres of a moving particle after t seconds is given by S = 2t3 — t? — 4t

Determine;

(&) The velocity of the particle when t = 3 seconds.

S =2t3 —t2 — 4t

y_3s
—dt

V=6t—2t—4

(b) The value of t when the particle is momentarily at rest.

Momentarily at rest;
V=0

6t2—-2t—4=0

(T V(2 460
- 2(6)

2+10
12

(c) The displacement when the particle is momentarily at rest.

The particle is momentarily at rest;
att = 1second

S=2(1)3-(1)%-401)

(3mks)
att = 3 seconds;
v=6(3)2-2(33)—-4

=44 m/s.

(3mks)
t =1 second

or

t= 2 d
= —3 secon

2
Butt +# — 3 second

:.t =1 second.

(2mks)
=-3m

Displacement is 3 m below starting point.

(d) The acceleration of the particle when t = 2 seconds.

dv

a:a

a=12t-2

(2mks)

att = 2 second;
a=12(2)-2

=22 m/s?.
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3. A particle moves in a straight line from a fixed point. Its velocity V m/s after t seconds is given by

V = 4t — 5t + 1. Find;
(a) The acceleration of the particle after 2 seconds.

V=4t2-5t+1

dv

a:a

a=8t-—5

(b) The distance travelled during the third second.

3
S =f (4t — 5t + 1dt
2

B

4 5
=—t3——t2+t]
[Fe-z¢+,

4 5 4 5
==§@ﬁ_§@y+(@}{§@P—§@F+{D

(c) The time when;
(i)  The particle will be momentarily at rest.

Momentarily at rest;
V=0

4t2 -5t+1=0

(TR EVEE 4B
- 2(4)

(i)  The particle will attain minimum velocity.

At minimum velocity;

av

=5:=0

a

(2mks)
att = 2 second;
a=82)-5

=11 m/s?.

(3mks)

543

8

t =1 second

or

t = — second
4

(2mks)

8t—-5=0

t = — second.
8
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4. A particle moves along path OR such that t seconds after leaving point O, its velocity V m/s is given
by V = 4t2 — kt + 9, where k is a constant. The particle is momentarily at rest at R when the time,

t = 1.5 seconds. Determineg;
(@) The value of k.

(2mks)

V=4t>-kt+9 4(1.5)?-k(1.5)+9=0
Momentarily at rest; 18—-1.5k=0
V=0 1.5=18
att = 1.5 seconds; k =12.
(b) The distance from O to R. (3mks)
15 1
szf (4t — 12t + 9)dt =50
0
1
4 ; 15 =4-m.
[e—ee o 2
3 0
4 4
=352 -6a.57 +90. 5)] - [5 (0)% — 6(0)2 + 9(0)]
(c) Find the distance covered in the third second. (3mks)
Distance in the 3"? second; 4 3
= [§t3 — 6t% + 9t]
Is the distance between; 2
4 o3 2 4 N3 2
t = 2 seconds =532 - 6612 +903)| - [5@7 - 6222 + 92)|
and t = 3 seconds 2
=9—4—
3 3
S = f (4t — 12t + 9)dt 1
2 = 45 m

— =




(d) The particle’s acceleration when t = 1 second. (2mks)

dv att = 1 second;
a=—
dt
a=8(1)—-12
a=8t—12.
= —4 m/s?.

5. The acceleration of a body moving along a straight line is (4 — t) m/s? and its velocity is V m/s after
t seconds.
(a) If the initial velocity of the body is 3 m/s;

(i)  Express the velocity v in terms of t. (3mks)
a=(4-t)m/s? V=3 m/s,t=0s
1
V=f(4—t)dt 3=4(0)—E(0)2+c

12 c=3
V=4t—it +C

1
_ _ 32
At initial velocity; V=at 2 =

(i)  Find the velocity of the body after 2 seconds. (2mks)

att=2s; =9 m/s.

1
V=4(2)—E(2)2+3

(b) Calculate;

(i)  The time taken to attain the maximum velocity. (2mks)
At maximum velocity; 4—-t=0
dv t = 4 seconds.
a=—=0
dt

— e




(i)
Distance covered to attain;
Maximum Velocity is |b|;
t = 0 seconds

and t = 4 seconds

e 1
Szf (4t——t2+3)dt
0 2

The distance covered by the body to attain the maximum velocity.

(3mks)

4
= [th — 1t3 + St]
6 0

1 1
= 2@ - £ @2 +30)| - [202 -2 @)% + 300)|
—331 0
_sako

—331
= 3m.

6. A particle moves along a straight line such that its displacement, S(m) from a given point is
S = t3 — 3t% + 5, where t is time in seconds. Find;

(a) The displacement of the particle during the 4™ second.

Distance during 4" second;
Is the distance between;
t = 3 seconds

and t = 4 seconds

(2mks)
= [t* - 3t> + 5]3
=[(4)* -3(49)* +5] - [(3)° - 3(3)* + 5]
=21-5

=16 m.

(b) The velocity of the particle when t = 5 seconds.

V_ds
—dt
= 3t% — 6t

(3mks)
att = 5 seconds;
V =3(5)2 - 6(5)

=45 m/s.

(c) The values of t when the particle is momentarily at rest

Momentarily at rest;
ds g
dt

(3mks)
3t2—-6t=0 t = 0 seconds
3t(t—2)=0 or

3t=0

t = 2 seconds.
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(d) The acceleration of the particle when t = 2 seconds. (2mks)
dv att = 2 seconds;
a=—
dt
a=6(2)—-6
a=6t—o=6.
=6 m/s>.

7. A particle moving in a straight line is such that its displacement S metres from a point is
S = t3 — 6t% + 2t + 3 where t is time in seconds. Find;

(2) The displacement of the particle at t = 3 seconds. (2mks)

S=t3-6t>+2t+3 S=3)2-6(3)2+2(3)+3
att = 3 seconds; =—18 m

Distance is 18 m below starting point.

(b) The velocity of the particle at t = 4 seconds.

V_ds
—dt
=3t2—-12t+2

(c) The value of t when the particle is momentarily at rest.
Momentarily at rest;
V=20

3t2—-12t+2=0

_—(-12) £/ (-12) - 4(3)(2)
t= 2(3)

(2mks)
att = 4 seconds;
V=34)?-12(4) +2

=2 m/s.

(3mks)

_12+120
-

t = 3.826 seconds
or

t=0.1743 seconds
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(d) The minimum velocity attained by the particle.

At minimum velocity;

_dv_0
T
6t—12 =0

(3mks)

t = 2 seconds

Particle has minimum velocityatt=2s

V=3(2)%-12(2) +2

= —10 m/s.

8. The velocity V m/s of a particle projected into space is given by the formula V = 4t? — 2t + 9,

where t is time in seconds. Determine;

(d) The acceleration of the particle when t = 2 seconds.

V=4t-2t+9

dv

a=a

a=8t—2

(b) The value of t when the velocity is minimum.

At minimum velocity;

av _

=—=0
dt

a

(c) The minimum velocity attained by the particle.

1
Vpin isatt = 7 seconds;

1\ 2 1
"min:“(z) _2<Z)+9

(3mks)
att = 2 seconds;
a=8(2)-2

= 14 m/s?.

(2mks)
8t—2=0

1
t = — seconds.
4

(2mks)

Viin = 8= m/s.
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(d) The distance covered during the 2™9 second.

Distance during 2" gecond;
Is the distance between;
t = 1 seconds

and t = 2 seconds

2
= J (4t% — 2t + 9)dt.
1

(3mks)

4 2
= [—t3 —t2 + 9t]
3 1

=@ - @2 +9@| - [ - @2 +9

—242 91
] 3
Al
—15§m.

9. The acceleration of a particle t seconds after passing a fixed point P is given by a = 3t — 3. Given
that the velocity of the particle when t = 2 seconds is 5 m/s. Find;

(@) Its velocity;
(i) Intermsof t.

a=3t—3

V= j(St— 3)dt

V—3t2 3t +

whent = 2 seconds,V =5m/s

(i)  When t = 4 seconds.
3.2
V= Et —3t+5

att = 4 seconds;

(3mks)

;(2)2—3(2)+c= 5

(2mks)
3
V= 2(4)2 -34)+5

=17 m/s.
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(b) The maximum velocity attained by the particle.

At maximum velocity;

—dV—O
T
3t—3=0

(c) Its displacement during the third second.

Distance during 3" second;
Is the distance between;
t = 2 seconds

and t = 3 seconds

33
=f (—t2—3t+5>dt.
2 2

1 3
= [—t3 ——t* + St]
2 2 2

(2mks)

t = 1 second

3
Vmax = 5(1)2 - 3(1) +5

1
Vinax = 35 m/s.

(3mks)

3

1 3 1 3
-z -s@2+50)|- @ -s @7+ 5

=15-8

=7 m.

10. A particle moves in a straight line so that t seconds after passing through a fixed point O, its velocity

V m/s is given by the equation V = 20t — 2t2. Find;

(&) Velocity at t = 6 seconds.
V = 20t — 2t?

att = 6 seconds;

(b) The initial acceleration of the particle.

At initial acceleration;

t=0
_av
TS

(2mks)
V =20(6) — 2(6)>

=48 m/s.

(2mks)
a=20-4t
att=20
a=20-4(0)

=20 m/s?.

T B




(c) The maximum velocity attained by the particle.

(3mks)

At maximum velocity; t = 5 seconds
a= d_V =0 Vinax = 20(5) — 2(5)?
dt
Vinax = 50 m/s.
20-4t=0
(d) The displacement of the particle during the 5™ second. (3mks)

Distance during 5" second;
Is the distance between;
t = 4 seconds

and t = 5 seconds

5
=f (20t — 2t?)dt.
4

2 15
= [10t2 - —t3]
3 14

= [1065)2 - 5 (57°] - [100)7 - = (a7]

— 1662 1171
B 3 3

—491
= 3m.
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