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Mathematical Formulae
1. ALGEBRA
Quadratic Equation
For the equation ax” +bx+¢=0

:—bi\/b2 —4ac

2a

X

Binomial expansion
n n
(a+d) =a" +(’;) a"’'b +(Z}a"‘2bz + +[ )a""b’ +otb,
,

__n =n(n~l)...(n—r+1)
ri(n-r)! rl

. e hn
where 7 is a positive integer and ( )
-

1. TR}GONOMETRY
Identities
sin” A+cos* A=1
sec? A=1+tan’ 4
cosec’d=1+cot’ 4
sin( A+ B)=sinAcos B+cos Asin B
cos( A4+ B)=cos Acos BFsin Asin B
tanAxtan B

1+tan 4tan B
sin2d=2sinAcos A

tan{A+ B)=

cos2A=cos’ A—sin A=2cos’ A~1=1-2sin’ 4
2tan 4

tan24 = ———
1-tan” 4

Formula for AdBC

a b c
sind sinB sinC

a’*=b*+c*=2bccos A

=—l~absinC
2
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1 The area of a triangle is (1 +—5-\2[2}cm2. If the length of the base of the triangle is

(3 +2+/5 ) om, find, without using a calculator, the height of the triangle in the form of

(a +5/5 ) cm, where g and b are integers. (4]
2
2 Express ir#x_—i—j_ in partial fractions. (51
A 2x"+x-3

'3 The function f(x) is such that {(x)=2x"+3x" x4,
() find a factor of f(x). (2]

(i)  Hence, determine the number of solutions in the equationf(x)=0. - (41

4  The roots of the quadratic equation 3x* —x+5=0are aand 3.
(i)  Evaluate a® + f°. 2]

(i)  Find the quadratic equation whose roots are &’ —~1 and §° —1. [4]

n

The table shows experimental values of 2 variables, R and ¥, which are connected by an
equation of the form RV" =k where » and k are constants.

R 33 {1995} 5.07 | 2.38
v 2 2.9 8 14

()  Plotlg R against lg ¥ for the given data and draw a straight line graph. (3]

(i)  Use your graph to estimate the value of k and of ». [3]
(iii) By drawing a suitable straight line on your graph in (i), find the value of ¥ such 3]
that ;@2— =1.

6  Given that y=1- %sin 3x, 0 <x<240".

(i)  State the maximum and minimum values of y. 2}

(i)  Sketch the graphof y=1- -;-sin 3x. (3]



C (8,6)

= X
D40 ©

A qu-adrilat'eral ABCD passes through vertices B (3,9),C{8,6)and D (-4, 0),line 4D is
parallel to the y — axis. :

(i)- Find the coordinates of 4 given that the length of AD is 8 units.
(i) A point P divides the line DC in the ratio of 2 : 1. Find the coordinates of P.

(ili) Hence, find the area of the quadrilateral ABPD.

(a)  Sketch the graph y* =3x.
(b)  Given that f(x)=-2x>+5x* +4x+a,

® find the coordinates of the turning points in terms of a.
(ii)  Determine the nature of each turning point.

(iii)  In the case where a = 1, explain why the part of the graph between the
turning points lie above the x — axis.

. I+sinx
(i)  Show that secx +tan x can be expressed as — .

COS X

(i)  Differentiate In(sec x +tan x) ‘with respect to x.

(iit) Hence, find I:js2secx dx.

(1]
(3]

(3]

(2]

[4]
(3]
(1

(1]
(3]
(3]
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10 The points 4 and B lie on the circumference of a circle Ci where 4 is the point (0, 8) and
B is the point (4, 0). The line y = 2x also passes through the centre of the circle Ci.

()  Find the centre and radius of the circle Ci. 4]

(i)  Find the equation of the circle Ci in the form x* +y* + px+ gy +r =0, [2]
where p, g and r are integers.

Another circle (; of radius\f.’l_ units has its centre inside C; and 1t cuts the circle C at the
origin and at the point where x = 2.

(iii) Find the centre of . [5]

- 11

(TSRS U l g

R X .
The diagram shows part of the curve y =3cos— that cuts the x — axisat x =7
hY:4 .
and x =37z . The normal to the curve at x = =Y cuts the x-axis at 4.
(i)  Find the coordinates of 4, leaving your answer in exact form. [6]

(ii) Hence, find the area of the shaded region. [4]






1.4—5
2.2~ 2 +-—-§——
Zx+3 x-1
3. (ii) one solution
4. () %3 (i) 2722 +98x+196 =0
6. ()Maxy=15Miny=0.5 (i)
¥
1.5 .
y=1i --z-sm 3x
1
0.5
O 30°  60°  90°  120° 150° cz';o° 2:}0° 240° 'r
- 7.0) (-4,8) (i) P(4,4) (i) 50 units?
8. (a) (b)(i). [—— a—%) and (2,12+a) (b)(i). (——,a—%) min ; (2,12 +a) max
‘}1
\E _)-‘2 =3x
A / | .
-

‘9. (i) secx  (iii). 0.539
10. (1) Centre (2, 4), Radius = 25 (i) ¥+ —dx -8y =0 (iii) Centre of C,(1.22,0.710)

11 (i) A[i’ﬁ+9f 0) (i) 6;—2/6.47 units?
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Worked Solutions

(3+2J')(a+bf)

2+5J§=(3+2J§)(a+bJ§)

2455
arbys= 34245

_2+5V5 3-2V5
“3:245 3-245
_6-45+15J5-50
- 9—4(5)
—44 4115
T

=45

The height of the triangle is (4 — V5 )cm

2
2 | Given X FOX¥3
2xT+x-3

As this is an improper fraction,

By long division,
2
2x* +x~3 54)c2 +6x+5
“4x’ +2x-6
4x+11

4x2+6x+5: . 4x+11
2x* +x-3 (2x+3)(x~1)
4x+11 _ y:| N B
(2x+3)(x—1) 2x+3 x-1
_A(x=1)+B(2x+3)

Let

(2x+3)(x-1)
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Worked Solutions

Ax+11= A(x—1)+B(2x+3)
Letx =1,

15=5B

B=3

1 Letx = @,

1 112=44+9

A=-2
4x’+6x=5 _, 2 3
(2x+3)(x-1) 2x+3  x-1

3(i)

(i)

Given f(x)=2x"+3x" —x~4
By trial and error,
Consider (x—1)
£ =2(1) +3(1)" -1-4
=0
2 {x~1) is a factor.

f(x)=2x"+3x" -x-4

By inspection,

f(x) =(x—1)(2x2 +ax+4)
By comparing coefficient of
x?:3=p0-2

sa=S5s

f(x)=(x-1)(2x* +5x+4)
Applying disciminant for 2x* +5x+4,
b? —dac=5"-4(2)(4)
=25-32

=-7<0

Thus 2x* + 5x + 4 has no real roots.

“ | Therefore, there is only one solution .
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Worked Solutions

4(1)

(iD)

3% —x+5=0

New sum of roots = o ~ 1+ ° -1
=a’+ -2
=(a+p)(a’ o+ 5)-2

{%)(“2 +8 -ap)-2

(2-5)-
309 3
_ 98
T 27
New product of roots = (a3 - 1)('33 _ 1)
=a’f - -a’+1
= (aﬂf -(a3 +/33)+1
OREIR
3 27

_ 196
T 27
Quadratic eqn:
x! —(ﬁs—}ﬂ-g—q:

27 27

27x* +98x+196 =0
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Worked Solutions

210 4 9 8 0

6(1) | Maxy=1.5Miny=0.5
@ |
N
S \
y=1-Tsmix
1
i
i
|
05—>r4—
i
i
| | ;
(9] 30°  60°  90°  120° 150° 180° 210° 24a0%
7(i) | Since line 4D is parallel to y — axis,
Coordinates of 4 =(-4,0+8)
= (—47 8)
7¢ii) | Since P divides the line DCinratio 2 : 1,
=310 (a).p, =820
3 73
= 4 ;: 4
2 P(4,4)
. -4 4 3 4 -4
7(iii) | Area of quadrilateral 4BPD = 1 i

=32.[(_16+36+24)—(12-36—32)]
_—_%[44+56]

= 50unit’
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Worked Solutions

8(a)

8(b)(3)

8(b) (i)

A

e

3x

>,

/yz/=
& —

Given f(x)=-2x* +5x* +4x+a
f'(x)=-6x"+10x+4

For stationary point, £ (x) =0
—6x* +10x+4=0

3% =5x-2=0
(Bx+1){(x-2)=0

.'.x:—l orx=2
3

or
f(x) = -2(2) +5(2)" +4(2) +a
=-16+20+8+a

=a+12

1 ,
[-——;—,a—;%) and (2,12 +a) are turning points

£ (x)=-12x+10

Atx = —1,f"(x)= —12(—1)“0
3 3

(-l,a —-]-9—) is a minimum turning point.
3 27
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Worked Solutions

8(b) (i)

Atx=2f (x)=-12(2)+10

=-14.

<0
~.{2,12+a) is a maximum turning point.
When_ a=1,

T, ( I 8. .
min point= | ——,— | is above x - axis
327

max point = (2,13) is above x - axis

Since graph has no other turning points, the part of the graph

between the 2 turning points lie above x - axis.

1)

(iD)

(iii)

1 sinx
+

sec x+tanx =
COSX COSX

_I+sinx
cos X

‘d—fn(secx+tan x) :im(i+sinx)
dx dx cosXx

- Ei..[ln(l +sinx)~In(cosx)|

cosx  —sinx

I+sinx cosx
_ cosx(cos x)+sin x(1 +sin x)

(1+sinx)cosx

_ cos’ x+sin’ x+sinx

(1+sinx)cosx
1+sinx
(1+sinx)cosx

1
" cosx
=secx

0.5 0.5
I 2secx dx = 2j secx dx
0.25 025
1 " . 0.5
=7 [ln( sin x):!
CoSX ) s
_ ln[l+smO.S)«h{l+31er.25)
cos0.5 cos0.25
=(,539184
=0.539 (3s.f)
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Worked Solutions

10(i)

10(ii)

Midpoint of 4B = (-O—Jr—i ’8_-_“%2}
2 2
=(2,4)
Gradient of AB = §:—(—)-
0-4
=-2

1
—8=—(x—0
h% 2(x )

1 -
y=—x+3———(1
y=3 Y]
y=2x-——(2)
Equating,

2x:lx+3
2

x=2

y=4

~.center of C,(2,4)

Radius = (2 - 4)’ +(4-0)’
=20

= 2~/ Sunits
Thus eqnof C :

(35—2)2 +(y—-4)2 =(2\/§)2

xP—4x+4+y’ -8y +16=20
X +y’ —4x—8y=0

10(iii) | Since C,:x* +y’ —~4x~8y =0

When x =2,
y' —8y—4=0

—(-8)%(-8)’ - 4(1)(-4)
r= 20

=4+25

Eqn of perpendicular bisector of AB:
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Use y =425 (C, radius is only~2unit and lies in C,)
Midpoint = (1,2-+/5)

‘Gradient = :i;%—\/—_s:—g
2-0

25

| Eqn of perpendicular bisector:

AP

_lo-4f5ox
y= 2_\/5 (I)

Since equation C, is of the form

(x—a) +(y—b)" =2 where center is (a, b)
Using(0,0),
b =2——(2)
By substituting (1) in (2),
~ +(10-4J§—aJ2 =2
2-45
P +a(85 -20)+180 805 _
9-44/5
(10-4J§)a2 +a(845 ~20) +162-724/5 =0
Solving
I ~(8~/§-20)i\/(8~/§—20)2 -4(10-4+5)(162-72V5)
4= 2(10-445)
=1.223 or 0.7767 (rejected as it outside of C,)

Hence b = 0.7101
Thus center of C,(1.22,0.710)

2
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Worked Solutions

11¢)

Giveny = 3003%

_c_lz = —3(1)sin—JE
dx 2 2

57
Atx=—, y=—"—--
3 Y

Eqn of normal:

) ﬁ(x_zz)

Since the normal cuts x - axis,
y=0

x
3 9 2

11(ii)

Shaded area

o o x 1_1 33943

=1, 3cos— dx
2 2 8

1
= 6—3% unit® | 6.47unit’ (3sf)
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Mithematical Fi ormulae

1. ALGEBRA
Quadratic Equation

For the equation ax’* +bx+c=0,

~b++Jb* —4dac
2a

Binomial expansion

(a+b)" =a” +(’;) a"“b+(;) a" 2% 4 ... J{n} a" b+ .. +b",
r

. .. n ! -D...(n-r+1
where n is a positive integer and = e = nn-1) .. (n=r+1) .
r ri(n—r)! r!

2. TRIGONOMETRY
Identities
sin® d+cos” A=1

sec? A=1+tan’ 4

cosec’ 4 =1+cot’ 4
sin{4+ B)=sin Acos Btcos4sin B
cos(A+ B) =cos Acos B¥sin A sin B

tanAdttan B

tan(4+B)y=———
iFtan 4tan B

sin24 =2sin 4cos 4

cos2A=cos’ A—sin* A=2cos’ 4~1=1-2sin’ 4

1—tan” 4
Formulae for AABC
a b ¢
sind sinB sinC

a* =b® +c* —2bccos 4

A =—1—absinC
2
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(a) The equation of a curve is y = 2x” +ax+ (6 +a), where a is a constant. Find the
range of values of a for which the curve lies completely above the x-axis. 31

(b) The equation of a curveis y =3x*+4x+6.

(1) Find the set of values of x for which the curve is above the line y=6. 3]
(if) Show that the line y =-8x—6 is a tangent to the curve, [2]
(@) Given that log,125-3log, b+log, ¢ =3, express a in terms of b and c. 3]

(b) Solve the equation
) lg8x-lg(x*-3)=2Ig2, 3]

(i) 2log,x=3+7log,5. : [4]

The equation of a curve is y = x*/(5x—1)*, for x> 0.2. Given that x is changing at a
constant rate of 0.25 units per second, find the rate of change of y when x = 2. 4]

The graph of y = sz - ax — 5! passes through the points with coordinates (-1, 0) and

(0.75, b).

(i) Find the value of the constants a and 4. [3]
(ii) Sketch the graph of y = l2x2 —ax— 5‘ . | (3]
- (iii) Dectermine the set of positive values of m for which the line y = mx + 2 intersects the

graph of y = ]2x2 —ax— 5[ at two points. [2]

8
In the binomial expansion of (Zx +—) , where k is a positive constant, the coefficient of x°

x
is 28.

!

(i) Show that k=—. (4]

- 8
(ii) Hence, determine the term in x in the expansion of (6x - l)[2): + E) . [4]
x x



The diagram shows a design of a bookmark that includes a rectangle ABCD,

where BC = ¢cm, CD = 4r cm, a semicircle with radius 37 cm, and AF = BE =r c¢m.
The area of the bookmark is 90 cm?.

() Expressl/intermsof 7.
(i) Given that the perimeter of the bookmark is P cm, show that

P=(64—§§)r+§—5—_.

r

(ii1) Given that r and / can vary, find the value of » for which P has a stationary value.
Explain why this value of » gives the minimum perimeter.

D C

The diagram shows an animal exhibition area that is surrounded by glass panels at AB,
BC and AD, where AB= 12 m, AD = 34 m, angle DAB = angle BCD = 90° and the acute
angle ADC = @ can vary.

(i) Show that L m, the length of the glass panels can be expressed as
L=46+34sin8—-12cos8.

(ii) Express L in the form p+ Rsm(@—-a), where p and R > 0 are constants
and & 1is an acute angle.

(ifi) Given that the exact length of the glass panels is 62 m, find the value of 4 .

(2]

2

{1

(2]

(4]
3]



F

The diagram shows points 4, B, C and D on a circle, line EF is tangent to the circle at C,
lines ADF and EBAG are straight lines, and points B and C are the midpoints of AF and EF.

Prove that )
(i) BCxEC=ACxBE, 3]
(i) AFXEC=ACxAE, 2]
(iif) angle GAD = angle ACF . (2]
. 1—tan’ x
(@) () Showthat cot2x = ——. 2]
2tanx
(i) Hence,.solve the equation 8cot2xtanx =1, for 0° <x <360°. [4]

(b)

The Ultraviolet Index (UVI) describes the level of solar radiation. The UV] measured
from the top of a building is given by U =6—5cosg? , where ¢ is the time in hours from

the lowest value of the UVI, 0<¢ <10, and ¢ is a constant. It takes 10 hours for the
UVI to reach its lowest value again.

(@
(i)
(iii)

Explain why we are not able to measure a UVI of 12. {1}
V3

Show that g == (1]

The top of the building is equipped with solar panels that supply power to the
building when the UVI is at least 3. Find the duration, in hours and minutes, that
the building is supplied with power from the solar panels. 4]



10 (a)

11

(b)

It is given that y =

2

' 3
, where x>—,
4

x—3
dy
i) Find —. {2
® & ]
2
(i) Find the range of values of x for which y = n —— is a decreasing function. [4]
It is given that f(x) is such that f'(x)= ! 4
€ | 25—5 (2x-5)
Given also that f(3)=1.75, show that 8f(x)—{2x —5)2 £"(x)=In(Zx-5)". 7

A particle moves in a straight line, so that, 7 seconds after passing a fixed point O, its velocity,

v m/s, is given by v=2e

1 —~10€*""%" . The particle comes to an instantaneous rest at the

point 4.

(i)  Show that the particle reaches 4 when ¢ =§ In5 +—i— . 3}
(ii) ’ Find the acceleration of the particle at 4. [3]
(iii) Find the distance OA. [4]
(iv) Explain whether the particle is again at O at some instant during the eleventh second

after first passing through O. 2]



Answer Key

1.(a) 4<a<l12 (b)(@) x<—1§ or x>0

) 3
2@ a= 5‘[—6 (b)) x=3
3.49.5 units / s

Ai@ya=3,b=6.125 . (i)

5. (i) —1=
() —12x

6.() ! s} —27zr (iti) » =2.32; min value
2r 8

7. (i) L =46+10/13 sin(6 -19.4°)
9. (a)(ii) x =40.9°,139.1°,220.9°,319.1°

(i) x=85.7 or x=0.130

(i) m>2

(iii) 45.8°
(b)(iii) 7 hrs and 3 mins

e Ax(2x - 3) o 3 3
10, (2)(1)) ——== 1) —<x<—

(2)(1) @r_3) ()4.x 5
11: (i) 1.23 my/s? (iii) 16.0 m

(iv) passed through O






Secondary 4 Additional Mathematics Worked Solutions
Preliminary Examination 2016 Paper 2

@

(b)
(i)

(i)

(a)

(b)
@

For y=2x" +ax+(6+a) fo lic above the x-axis, discriminant 5* ~4ac <0
(@) -4Q2)6+a) <0

a’-8a-48<0

(a—12)(a+4} <0

4<a<12 -4 12

3x1+4x+6>6

3x* +4x>0
x(Bx+4)>0 . /
> X

x<—l§ or x>0 _Il 0

3x* +4x+6=—-8x -6

3x* +12x+12=0

X +4x+4=0

Discriminant = (4)* —4(1)(4) =0

Since discriminant = 0, the line and curve intersects only at one point.
Line y =-8x—6 is tangent to the curve. (shown)

log,125-3log, b +log, c=3
log, 125-1log, b’ +log, c=3

125c=3

lg8x—lg(x* -3)=2lg2

8x ,
lg(x;z _z)=lg7~"
8x

x2—3=

4
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Worked Solutions

(b)
(i)

x2=2x-3=0
(x-3)(x+)=0

x=3 or -1 (reject x=-1 as Ig8x is undefined)

x=3

2logsx=3+7log, S

2logsx =3+ 7(-1352)
log, x

2(log, x)’ ~7-3log, x=0

Let u=log. x

2u? -3u—-7=0

T3 -4

2(2)
3+65
log, x =
4
x= 5“%’6) or x= SJ‘O"‘@)

x=85.7 or x=0.130 (3sig. fig)

y=x'J(Sx -1
4
g.x)i = L%(Sx 1) (5))+2x\/(5x—1)3

=(5x—1)§'(]5x2 +2x(5x—1)}

2

1{ " 2
=(5x—1)i[’5x —Zx)

2
dy _dy d
dt dx dr
! 2)?
= (52)-1): (3—5(2:)— - 2(2)} 0.25

=49.5 units/s
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At (-1, 0), y=[2(-1*~a(-1)-5|
1a —3’ =0

a=>3

At (075, b), b=[2(0.75)* = 3(0.75) - 5| = 6.125

(i)

(0 75.8.125)

(iii) | Line y = mx + 2 passes through (0, 2) and cuts two points to the right of (0, 2).
The line that passes through (-1,0) and (0, 2) has 3 points of intersection. Gradient
=220
0—-(~1)
Lines with m > 2 intersect the graph at 2 points.

> ® General Term = (8) (2x)*" (E]r
r x

8 8- 8~2r
=( )(2) T(RY X
r

Forterm in x°:
8-2r=2

~

r=3
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Worked Solutions

(i)

(i)

Cocfficient = @ @ (kY

=1792k°
1792k =28
=t
64
k=t

ot
z(éx__:;)[... +28x +~~+(j)‘_(2x)4 (1‘1;)4 +}

Term inx

=6x 70(16)(%)x—28x
4

=—1—3—x
4

%(3@2 +4rl =90

P=4r+21+2r+3;-(6r)

=4r+2(£-27rr +2r+3zr
2r 8

3 45
=6r +—ar+—
r

=(6+2ﬂ’)r+i§~ (shown)
4 r
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Worked Solutions

. . dP
For stationary points, . =0

6+§7t=—€2§
4- 7
e 45x4
24437

45x4 |
r=,’ since » > 0.
N24+31 . .
,e / 0 o 232 (3sig fig)
8+

‘P 90 90

k]

5 T T T oA >0
al F (2.3206)

2

Since e >0, this gives a minimum value of P.

M

D

AX =34sin@
BC =34sin@—-12cos@
L=AD+ AB+ BC

=46 +34sin8 -12cos8

(ii) | 34sin@—12cos@ = Rsin(f—-a)
= R(sinfcosa —cosOsina)

Comparing coefficients, Rsine =12 and Rcosa =34

R=122+34* = /1300 =10J13
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tana =E a =19.44(0°
34

L=46+104/135in(0-19.4°) (to 1 dp)

(iif) | 46+10V13sin(6-19.440°) =62
10413 5in(8 —19.440°) = 16

i 16
sin{@ ~19.440°) = ———
( ) 10V13

0-19.440° =26.344°

8=26.344°+19.440°
=45.8°

8 (i) | £ZBCE = 4BAC (alternate segment theorem)
£LBEC = LAEC _ (common angle)
Triangle BEC is similar to triangle CEA (AA similarity)

BC_ac
BE CE
BCx EC = ACxBE (shown)

(ii) | Since B and C are the midpoints of AE and EF,
‘ BC = l AF
2
BC Il AF (midpoint theorem)
%AFXEC = ACx BE from (i)
AFx EC = ACx2BE

AFx EC = ACx AE (shown)

(i) | LGAD = LABC (corr angles, BC I/ AF)

LACF = ZABC (alternate segment theorem)
LACF = LGAD (shown)
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(@)
)

(@)
(i)

®)
M)

)
(ii)

(b)
(iii)

LHS:

cot2x =
tan 2x

1

2tanx
1-gan’ x

_ 2
J1-tan'x pHS) (shown)
2tanx

From (i),

8cot2xtan x = 4(2cot 2x tan x)
. =4(1-tan’ x)

4(1—tan’ x) =1

4—4tan’ x =1

2 3
tan® x ==
4

V3

fanx=*—
2
Basic angle o = 40.8933°
x=40.8933°,180°+40.8933° or x = 180° - 40.8933°,360° - 40.8933°
x=40.9°,139.1°,220.9°,319.1° (1 d.p.)

U=6-5cosgt
Highest value of —5cosgs =5 when cosgr =1, highest value is 11, we are not able to
measure UVIof 12.

UVI takes 10 hours to reach its Jowest again,

10g =27
_r
=3
3=6-5cos -
5

5cos£t—=3
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Basic angle, o =0.927295

1’55=o.927295 or 5.35589
1=1.47583 or 8.52416

Duration of solar power supply
=8.52416—1.47583

=7.04833 hrs
=7 hrs and 3 mins

10 (a) 2x?
® r= 4x-3

dy  (4x-3)(4x)-2x°(4)
F (4x-3)°

_ 8xr—12x

 (8x-3)?

_ 4x(2x~3)

 (4x-3)

(a) | For decreasing function,
(i) | dy _ 8x* —12x
A (4x-3)
4x(2x-3)
(4x-3)

<0
<0

Denominator (4x—3)’ >0 for x > 3 ,

4
x(2x-3)<0
~» X
0<x<% 0 \./1’5

2

. 3 . PN 3 3
Since x > g y is decreasing function for —<x <—.
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(iii)

(iv)

v R .c:: 5¢ 1
When t==In5+—,
when f=oioty

0.1($in5+4 0.1-0.3(31n5+4
a =021 4 30170363

=1.2265
=123 w/s’

s=J.v dz
— J"zeo.u 2107 &

100 .. .
=20e"" + —3—e°" 0¥ 4 ¢, where ¢ is a constant

Since s =0 whent =0,

s= 20+120 e e

(20 100 m)
3

04 = 20e"15+) | lggeo.z-o.s(gmsu) (20+ 100 o0 ,)
' 3

3
=-15.9535
=-16.0
04is16.0m (3 sig. fig.)

When ¢ = 10,

o =20¢' +100 @1 {20 100 ‘“)
3 3

\

=-0.63928 m
When ¢=11,
5y =20e"" +@e('\‘.!-3 i [20+ 100 ‘”)
3 3
=4.6030 m

Since the displacement of the particle changes from negative to positive, the particle

passed through O during the eleventh second.
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=
2x-5 (2x-5)

10 (b)

£(x) = j

=—in(2x—5)+ 2 +¢ , where ¢ is a constant.
2 ' 2x-5

Given f(3)=1.75,

1 2
—In(2(3)-5)+ +¢=1.75
2n(_() ) 203)-3 ¢
c=-0.25
d 1 4
£ - —
) dx[Zx-S (Zx—S)Z]
) 16

T Gx—5y  (2x=5)
8 (x)—(2x—5)" £"(x)

1 2 -2 16
=8 —In(2x-5 +———-0.25 2x-5
[2“(" AT R ](" )( ]

(2x—5)  (2x—5y
=4In(2x —5)

=In(2x-5) (shown)

11 (i) | For instantaneous rest,v =10
2 0.1 IOeDl—OJI:O

260.“ =1 Oe().l—")ﬁt

e0.41 — 5 eo.l
Taking In on both sides:

04:=In5+0.1

t= > InS+ 1 (shown)
2 4

@ |, _&
de
- 0-260_11 _ 10(”70.3)90.1—0-3'

= O 260.11 + 380.1—0.31




