SADLER UNIT 3 MATHEMATICS
METHODS

WORKED SOLUTIONS

Chapter 9 Bernoulli and binomial
distributions

Exercise 9A

Question 1
E(X)=p=0.6
Var(X) = px(1-p)

=0.6x0.4
=0.24

Question 2
Refer to textbook answer.

Note: The skew of the histogram indicates the probability.

Question 3
Refer to textbook answer.

The skew of the histogram indicates the probability.



Question 4

Binomial E(X)=np
=12x0.25
=3

Var(X)=np(l- p)
=12x0.25x0.75

N|jw MO

SD(X)===15

Question 5

np=9.6
np(l-p) =24
np(l—p)=5.76
9.6(1- p)=5.76
1-p=0.6
p=04

n(0.4)=9.6
n=24



Question 6

a a=P(X =3)
(G
3)l4) 4
=0.2076

b=P(X =4)

(GG
la)\4) (4

=0.0865

05V6 or 1.225

c Plu—o< X <u+o)
=P(0.775< X £3.225)
=P(X =1, 2,3)
=0.267 +0.3115+0.2076
=0.786 (3 dp)



Question 7

a  P(X=8)= @ (0.6)2(0.4)

=0.0605

9
b P(X =9) =(9j(0.6)9
=0.0101
c P(X >8)=0.0705

d P(X <8) =1-0.0705
=0.9295

Question 8

a P(X =5) = @ (0.7)°x0.3

=0.3025

6
b P(X =6) = (6]0.76
=0.1176

c P(X >5)=0.3025+0.1176
= 0.4202

d P(X <5)=1-0.4202
=0.5798



Question 9

Let the random variable X denote the number of sixes rolled. X ~ Bin(S%)

e (G

=0.2605
1
b n=8, p=—
P 6
8 2 6
w03
6)\6)\6
=0.0004
Question 10

Let the random variable X denote the number of goals achieved. X ~ Bin(9,0.3)

PX =4)= Gj (0.3)*(0.7)°

=0.1715



Question 11

Let the random variable X denote the number of bulls scored. X ~ Bin(10,0.7)

a  P(X=6) :(15](0.7)6(0.3)4

=0.2001

b P(X =8) =(1;j(o.7)8(0.3)2
=0.2335
c P(X >8) = P(X =9)+P(X =10)
10 . 10, _ .
:{ . )(0.7) (0.3) +[10J (0.7)

=0.1210608 + 0.028248
=0.1493

d P(X >8)=P(X =8)+P(X =9)+P(X =10)
= 0.2335+0.1493
=0.3828

Question 12
Let the random variable X denote the number of answers correctly guessed.

X ~ Bin(20,0.25)

s (B

=0.202

20 10 10
b P(X =10)=[1OJGJ Gj
—0.010

c P(8< X <10) = P(X =9) +P(X =10)

IR

=0.037



Question 13

Let the random variable X denote the number of people who are successfully treated.
X ~ Bin(6,0.4)

P(X >4) = (ZJ (0.4)*(0.6)° +@ (0.4)°(0.6) +@ (0.4)°
=0.1792



Exercise 9B

Question 1

a n=8 p=0.2
P(X =4)=0.0459

b P(X = 6)=0.0011
c P(X <6)=0.9999

d P(X <7)=0.9999

Question 2

a P(X =10)=0.1171
b P(X =14) =0.1244
c P(X <14)=0.8744

d P(X <15) =0.8744

Question 3
a P(X =2) =0.1612

b P(X <3) =0.4826

0.1612

0.4826
=0.334

c P(X =2| X <3)=

Question 4
a P(X =15)=0.1789

b P(X >15) =0.4164

c P(X =15| X >15) =

=0.430

# Edit Action Interactive

6] b [fa]sma] 2 [ o[ ]] |
binomialPDf (4, 8, 0. 2)
0.0458752
binomialPDf (6, 8, 0. 2)
0.00114688
binomialCDf (0, 6, 8, 0. 2)
0.99991552
binomialCDf (0, 6, 8, 0. 2)
0.99991552

# Edit Action Interactive

BDEDEIE
binomialPDf (10, 20, 0. 6)
0.1171415505
binomialPDf (14, 20, 0. 6)
0.1244116992
binomialCDf (0, 14, 20, 0. 6)
0.8744010273

1]

& Edit Action Interactive

8 60 ) CR R0

binomialPDf (2, 9, 0. 43
0.161243136

binomialCDf (0, 3, 9, 0. 4)
0.482609664

0

& Edit Action Interactive

2] e [foafsme] o [v [ o]
binomialPDf (15, 20, 0. 7)
0.1788630506

binomialCDf (15, 20, 20, 0.7)
0.4163708294

n




Question 5

P(7 < X <10)
P(X <10)
~ 0.163449

0.164234
—0.9952

a P(X >7|X <10) =

b P(X <10)| X 27) = P T)

~0.163449

©0.999215
~0.1636

Question 6

P(3< X <5)
P(X > 3)
~ 0.629336

©0.747185
=0.8423

a P(X <5| X >3) =

P(3< X <5)
P(X <5)
_ 0.629336

0.882151
-0.7134

b P(X >3|X <5)=

Question 7

P(X =0)=0.0080

P(X =1)=0.0960

P(X =2)=0.3840

P(X =3)=0.5120

3 trials involved =>n=3
p(success) =0.8

# Edit Action Interactive

e [sapm] S [TUTT

binomialCDf (7, 10,15, 0. 8}
0.1634487385

binomialCDf (0, 10, 15, 0. 8)
0.1642337239

binomialCDf (7, 15,15, 0. 8}
0.9992150146

0

P(7 < X <10)

& Edit Action Interactive

et TP [ TSN

binomialCDf (3, 5, 12, 0. 3)
0.6293359133

binomialCDf (3, 12,12, 0.3}
0.7471846521

binomialCDf (0, 5, 12, 0. 3)
0.8821512611

0




Question 8

Let the random variable X denote the number of heads shown.

X ~ Bin(20, 0.4)
a P(X =12) =0.0355
b P(X <12) =0.9790

c P(X >12) =0.0565

Question 9

Let the random variable X denote the seeds germinating.
X ~Bin(10, 0.9)

a P(X =8)=0.1937
b P(X >8) =0.9298

c P(X <8)=0.0702

Question 10

# Edit Action Interactive

binomialPDf (12, 20, 0. 4)
0.03549743956
binomialCDf {0, 12, 20, 0. 4)
0.9789710725
binomialCDf (12, 20, 20, 0. 4)
0.05652636703

0

& Edit Action Interactive

a0 g sme o[« [ ] ]

binomialPDf (8, 10, 0. 9)
0.1937102445

binomialCDf (8, 10, 10, 0. 9)
0.9298091736

binomialCDf (0, 7, 10, 0. 9)
0.0701908264

n

Let the random variable X denote the number of fences incurring penalty points.

X ~ Bin(15,0.1)
a P(X =3)=0.1285
b P(X <3)=0.8159

c P(X >3)=0.0556

Question 11

& Edit Action Interactive

]t a4+ ]|

binomialPDf (3, 15, 0. 1)
0.1285054391
binomialCDf (0, 2, 15, 0. 1)
0.8159389309
binomialCDf (4, 15, 15, 0. 1)
0.05555563001

0

Let the random variable X denote the number of answers correctly guessed.

X ~ Bin(20,0.2)

a P(X =5)=0.175
b P(X =10) =0.002
c P(X >10) =0.003

d P(3< X <7)=0.762




Question 12

Let the random variable X denote the number of lambs inheriting the particular characteristic.
X ~ Bin(6,0.25)

a P(X =0)=0.1780

b P(X =6) =0.0002

(@]

P(X =3)=0.1318

d P(X >3)=0.1694

Question 13
Let the random variable X denote the number of faulty components.
X ~ Bin(10,0.01)

P(X =0) =0.9044
~.P(X >1)=1-0.9044
= 0.0956

Question 14
1
a P(sum of 7):6
Let the random variable X denote the number of times the uppermost faces have a sum of 7.
X ~ Bin(lo,%)

b P(X >1)=1-P(X =0)
=1-0.1615
=0.8385

c P(X <3)=0.7752

d P(X >3)=1-0.7752
=0.2248



Question 15

Let the random variable X denote the number correctly guessed answers.

X ~ Bin(5,0.25)

P(X >3)=0.1035

Question 16

Let the random variable M denote the number goals scored by Matt. M ~ Bin(6,0.2)

Let the random variable J denote the number goals scored by Joel. J ~ Bin (3,0.4)

P(M >1)=0.7379
P(J >1) =0.7840

Joel's probability of scoring at least one goal is higher.

Question 17
X ~Bin(n,0.5)

n begins at 2 and increases
Use binomial CDf (0, 2, n, 0.5)

Change n until answer is less than 0.2.

P(X <2) X ~(7,0.5) =0.22656
P(X <£2) X ~(8,0.5)=0.1445
-7 tries.

Question 18
X ~Bin(n,0.4)

P(X =3)>0.75

n begins at 3 and increases
Using binomialCDf (3, n, n, 0.4)
Whenn=9, P(X >3)=0.768

.. 9 attempts

& Edit Action Interactive

el [iape s [ TSI

binomialCDE (0, 2, 2, 0. 5)

1

binomialCDf (0, 2, 3, 0. 5)
0.875

binomialCDf (0, 2, 4, 0. 5)
0.6875

binomialCDf (0, 2, 7, 0. 5)
0.2265625

binomialCDf (0, 2, 8, 0. 5)

0.144531235

# Edit Action Interactive

BEESoE0E

binomialCDf (3, 3,3, 0. 4)

0.064

binomialCDf (3, 4, 4, 0. 4)
0.1792

binomialCDf (3, 5, 5, 0. 4)
0.31744

binomialCDf (3, 6, 6, 0. 4)
0. 45568

binomialCDf (3, 9, 9, 0. 4)

0.768212992




Question 19

Let us suppose the chance of a player improving on their second attempt by luck only to be 0.5.

The probability that 16 out of 20 would improve is P(X >16) =5.9% with X ~ Bin(20, 0.5)

.. Depending on reliability of our assumptions it is possible the course did help as their is only a 5.9%
of this sort of improvement happening without intervention.



Question 20
Let the random variable X denote the number correctly guessed answers for the 13 questions.
X ~ Bin(13,0.25)

If we assume the students all got 2 correct, we can decrease the final results by 2 and
compare them to an expected Binomial distribution for these parameters.

x P(X=x) 0 Distribution

0 00238 0

1 0.1029 0.12

2 02059 018

3 02517 032

4 0.2097 0.16

5 01238 0.08

6 00539 0.1

7 0.0186 0

g 0.0047 0.02

9 0.0009 0

10 0.0012 0.02

11

12

13

Binomial Distribution X ~ Bin(13,0.25) Class Distribution

Bl FH P el
! | LIEY U __auo m

Assume they all got 2 correct, 13 random guesses.
Scores are now decreased by 2 to compare to a binomial.

The results are comparable to a binomial X ~ (13, %)

for the lower scores however in the binomial distribution,
P(X >9) =0.00013 while the class distrubition has 0.04 of its scores in this range.
No, | would not believe the students.



Miscellaneous exercise nine

Question 1
a T — 15+ 65e—0.004><300
=34.578
s.~35°C

b T — 15 + 656—0.004>< 600
=20.897
~x21°C

Question 2
y=x*+5Xx+6

ﬂ:2x+5

d

X

Question 3

ﬂ=3(2x+1)2x2
dx

=6(2x +1)*

Question 4

dy =2(3-2x)(-2)
dx

=—-4(3-2x)
=4(2x-3)

Question 5

dy (X+1)x1-xx1
dx (x+1)?
_ X+1-Xx
(x+1)?
1
(x+1)?




Question 6

%: (2X+1)x18x* + (6X° —5) x 2
X

=36x%+18x% +12x°-10
=48x> +18x* —-10

Question 7

%:xX3(2—3x)2(—3)+(2—3x)3x1
X

= (2-3x)*(-9x+2-3X)
=(2-3x)*(2-12x)
=2(2-3x)*(1-6X)

Question 8

%:(2X+1)><4(4+7X)3><7+(4+7X)4>< 2
X

=2(4+7x)° (14(2x+1) + (4+7x))
=2(4+7x)*(28x+14+4+7x)
=2(4+7x)*(35x +18)

Question 9

dy _
dx

X

e

Question 10

ﬂ=10x+ex

dx

Question 11

ﬂ=4x 63X ><3-|-4X3
dx

=12e¥ +4x3



Question 12

ﬂ — eZX—4 % 2
dx

— 2e2)<—4
Question 13
ﬂ — e3X+l « 3
dx

— 3e3x+1
Question 14
ﬂ:xzxex+exx2x
dx

=xe*(x+2)
Question 15

ﬂ=1+Xxex+eXx1

dx

=xe*+e" +1
Question 16
ﬂ:cosx
dx
Question 17
ﬂ:—sin3xx3
dx

=-3sin3x
Question 18

Yy =c0s(3x—5)x 3
dx
=3c0s(3x—5)



Question 19

dy
dx

=¥« c0S4Xx 4+Sindxxe* x2

= 2e%(2c0s 4x +sin 4x)

Question 20

20
P(X =12) = (12} (0.25)"(0.75)°

=0.000752

Question 21

See answer in textbook.
Question 22
1
a i(3x—1) 2
dx

1 _3
=——(3x-1) 2x3
2( )




Question 23

a f(2)=2(2(2)-1)’
=2« 3
=54

b f(0.5)=2(2(0.5)-1)°

=0
C f’(X)=2>< 3(2X—1)2><2
=12(2x-1)*

d £'(3) =12(6-1)°
~12x25
=300

Question 24

gy = 6X + 2e**

dx
When x =1,

W _ )+ 22
dx

=2e"+6

Question 25
a I15x4dx
_15%°

5
=3x°+¢C

b I(6x2—4x+6)dx

6x3  4x?
=—————+6X+C
3 2

=2x3—2x* +6Xx+¢C



o

(0]

—

>

e
= j[xz +3x2]dx

2 32 L
=—X2+3Xx2x2+C

:§R+6ﬁ+c

I (2x+3)°dx

_1 5
_§j2(2x+3) dx

1 (2x+3)°

27 6

(2x+3)°
12

+C

+C

I(Sx —2)%dx
= % [5(5x—2)%x

1 (5x-2)°
5 4
4
20

+C

Isin x dx

=—COSX+C
jcost dx

= ijZCos 2x dx
2
= isin 2X+C
2
[sin(2x—1)dx
1 .
= EIZSIH(ZX—l) dx
1
= E(—cos(Zx—l))+c

= —%cos(Zx—l) +C



i _[4sin3x dx

:if3sin 3x dx
3
:%(—cos3x)+c

= —icos3x+c
3

j .[4x(x2 +3)*dx
= 2J-2x(x2 +3)%dx
2 5
_2X A+
5
d
k —(xX°-7x
[ 0¢=70

=x*—7x+cC

| j%(e%i-?x)

—e* X —Tx+c

Question 26

dA  (x-1)x6—(6x+3)x1
dx (x—1)>
_ 6x-6-6x-3
(=17
9
- (x=17




Question 27

d_T:3x£ p_%
dp 2
__3
2/p
a When p =16,
a__3
dp 216
3
8
b When p = 25,
ar__38
dp 2425
=0.3
(o When p = 36,
ar__3
dp 2436
3
12
1
T4
Question 28

ﬂ=(2x+3)x2X+(X2+3)x2
dx
=4x* +6X+2x*+6
=6X%>+6X+6

=6(x* +x+1)

When x = -1,

91:6@—1+n
dx

=6



Question 29

y=x>—5x+cC
7=12-5()+c
7T=-4+cC

c=11

sy =x"-bx+11

Question 30

y =5%*—6X+C
9=5(4)—6(2)+¢
9=8+c

c=1

Sy =5x"-6x+1

Question 31

y = [12(8—2x)%dx
= (-6) [ (-2)(8-2x)°dx

:—6><—(8_2X)3 +C
3
=-2(8-2x)*+c¢
Whenx =4, f(x)=6
6=-2(8-2(4)) +c
c=6

f(x)=-2(8-2x)°+6
6—2(8—2x)°



Question 32

y = [-18(3t+1)*dt
=—6[3(3t+1) "dt
-1
=—6x w +C
-1
6

(3t+1)
Whent=1x=4.5

+C

45:9+c
4




Question 33

a y:_|.5(2x+1)4dx
_3 4
—EJ.2(2x+1) dx

_5 (2x+1)y°
2 5
5

:(ZX;‘].) ie

+C

When x =1,y =125
5
125 @20

=1215+c
c=35
5
MR GSE Y
2
b When x =0,
15
=—+35
y 2
=4
(o Wheny =19.5,

5
10.5— (2x+1)

+3.5

(2x+1)°

16 =
32 = (2x+1)°

2x+1=2
2x=1
1

X ==
2



Question 34

X-intercept :
2x+1=0

1
X=——
2

2
2x+1)d
J';( x+1)dx
:[x2+x}1
2

:(4+2)—(%—%)

Deg Real 0|

J.__} (2x+1) dx
= [xz + x]g

11
:(Z_Ej_(“_z)

_ 1,
4

4

. Area = 6£+ 21 :8i square units
4 4 2

Using area formula,

A =125 A, =13,
2 2 2 2
> _9
4 4
:61 :2i
4 4

.. Total area = 61 + 21
4 4

=81 units?
2



Question 35

dy
o [ Box-14)dx

=15x%*—14x+c

y = I(15x2 —14x+c)dx

3
DX 7 rex+d

=5x*—7x®+cx+d

Usingx=1 y=1
5-7+c+d=1
c+d=3 — Equationl

Using x=-1, y=-9,
-5-7-c+d=-9
-c+d=3 — Equation?2

Equation 1+ Equation 2
2d =6

d=3

c=0
Sy =5x>-7x*+3



Question 36

a® =500x 0.12e***
dt

— 6080.12t

a Whent =1
dP

- 60e0.12
dt

=67.65
. $67.65 per year

b When t =5,
dp
dt

— 60e0.12x5

=109.33
. $109.33 per year

c When t =10,
dpP
dt

— 6060.12>< 10

=199.21
. $199.21 per year

d When t = 25,
dP

- 6060.12>< 25
dt

=1205.13
. $1205.13 per year

Question 37

Let X denote the number of times treble 20 is scored
P(X >1)
=1-P(X =0)

10 0 10
=1—( ; ](0.1) (0.9)

=0.6513
~.0.65



Question 38

f(x)=3x>+x
f'(x)=6x+1
SF(X)

—~ f'(x
x (x)

of(X)= f'(X)xox
~ (6X+1)x OX
~ (6x5+1)x 0.04
~1.24

f (5.04) = 3x5.04* +5.04
=81.2448

f(5)=3x5%+5
=80

f (5.04)— f (5)
— 81.2448 80
~1.2448

Question 39

V =5x%°

LU X _0.03

dx X

N dv

ox dx

oV _dV  ox

Vo dx : V
_15x% x 5x
S
_15x*  6x
T x

~ 3x0.03

~0.09

.. Approximately a 9% increase in V.




Question 40 & File Edit Type o
e y=| v |ES >
y= 2sin x v [=2-sill%)
4
y =sinx ,
z . - 0.7g54 1.5¥02 2.35619
I2(23|nx—5|nx)dx .
0 Jox
S ’ B
= IO sin x dx Sheet1 [Sheetz|Sheetd |Sheetd [Sheets| |
M v1=2-sin(x) t—1
3 [ ¥ 2=sin(x) —
:[_COS X](Z) Oly3:0
Ow4:0
T [ J¥5:0
:(—cos—j—(—coso) oo
2 [1v7:0
— 0 _ (_1) Rad  Real m
=1

Area = 1 unit?

Question 41

f,(X):(2x+a)x2—(2;(+3)x2
(2x+a)
_4x+2a-4a-6
© (2x+a)?
_ 2a-6
 (2x+a)?

2a—6
(6+a)’
By classpad x =—-7.125,-5

f/(3) = =-16

Question 42

d_A —1.2e%01
dt

A=120x0.01e%%
— 120e0.1t

When x =180,

A :12060.01><180
=725.96

.. 725.96-120 = 605.96

. $606



Question 43

cost

X=¢e
dx
V=—
dt

=e" x (=sint)

cost

=-sintxe

Whent:E,
2

i

. T C
V =—sin—xe 2
2

=-1m/s
Question 44
a Let random variable X represent the total of two uppermost faces.
9 1
P(X=6)=—==
( ) 36 4
b E(X)= Z PiXi
= 2><i-i-4-><E#—?xi-l-ﬁxiﬁ-gxi—i—lei
36 36 36 36 36
_52
3
Question 45
dy _ (@-=sinx)(cos x) — (1+sin x)(=cos X)
dx (1-sin x)?
_ COS X—SiN XCOS X+ COS X +Sin X COS X
(1—sin x)?
2COS X

 (1-sinx)?



Question 46

Let the random variable X denote the number of sixes rolled.

a P(0 sixes) = 0.4823

o))

The most likely number of sixes is zero.

"
Fc=0. 4822531

B

b 1-0.4823=0.5177
.. It is more likely zero sixes will not occur.

C Let X represent the number of sixes.
X 0 1 2 3 4
P(X =x) 0.4823 0.3858 0.1157 0.0154 0.0008

E(X) = in P;
=0.6666

: 2
.. Long term average number of sixes ~ 3




Question 47

dy _ X(=sinx)—cosxx1

dx NG
—XSin X —Ccos X
Whenx:f,
3
T . T T
——x|sin=|-cos| —
dy _ 3( 3) (3)
dx (n)z
3
(om B 1) A
32 2] 9
_ B 1) 9
6 2]
_—&n-3 9
6 n°
_—3(\/§n+3)

271°



Question 48

y =+/35sin X+ Ccos X
%:\@cosx—sinx:o

X
\/§cosx:sinx
tan x = /3
_5n in o dn
3'3'3 3
-5n —5n
When x=——,y=2 — 2
3 Y (3 )
—27 =27
When x=——,y=-2 — 2
3 Y (3 )
T T
Whenx=—,y=2 -2
3y (3 )
4r 4r
When x=—,y=-2 —,2
3 (3 )
dzy \/— .
> =+/3(=sin x) —cos x
dx
— _/3sin x—cos x
By ClassPad
2
Whenx:ﬂ, d 2’=—2<0
3  dx
_ 2
Whenx:ﬁ,d Z:2>O
3  dx
2
whenx=",9Y _ 59
3 dx
2
Whenx=4—n,d ¥:2>0
3 dx

(_—Sn 2) and (E, j are maximum turning points.

(i;,—zj and (%,—ZJ are minimum turning points.



Question 49

X 1 2 3 n
1 1 1 1
PX=x) | — — — —
n n n n
1 1 1 1

E(X)=1x—=4+2x—+4+3x—+...4+Nx—
n

n n n
:%(1+2+3+...+n)
1 n
=—x—|2(1 -1)x1
- 2[()+(n )x1]
1
=—[2+n-1
“[2+n-1]

=%[n+1]




Question 50

a When x = -3,
_5(=3) -7
 2(-3)+10
22
T4

= _51: a
2

y

dy (2x+10)x5-(5x—7)x2
dx (2x +10)?
~10x+50-10x+14
 (2x+10)?
64
(2% +10)?

When x = -3,

dy 64

dx  (-6+10)°
=4

~b=4

The tangent is of the form y = 4x + ¢ and passes through (-3,-5.5).
-55=4(-3)+c
c=6.5

b W&,
dx (2x+10)
(2x+10)* =16

2X+10=14
2x+10=4 or 2x+10=-4
2X=—-6 2x=-14
X=-3 X=-7
When x = -7,
_95(=n-7
"~ 2(=7)+10
42
4
=10.5

.. At the point (-7, 10.5)



Question 51
—sin(nx) =0
Xx=0 or mX=m
x=0 x=1
l -
L —sin(nx) dx
1 .
= —;J‘O nsin(nx) dx
1 1
= ——|—COS(7mX
~[—cos(w],

1 1
= ;[cos(nx)] .

=1(C03n—cosO)
T

4n 4m
—x-1)=0 or —(x-1=m=x
3 (x-1) 3 (x-1)
X-=1=0 X—:|.=TIZ><i
4n
x=1 x:g
4
x=1.75

Sheet1 [Sheet2 [Sheet3 [Sheet4 [heets|

M v1=—sin (z-x) | 0£x=1 —
y2=—0 . D-sin ( WH[_I

[Ow3:0
Owa:0
[w5:0
[Jv6:0

|Lower=1 Upper=1. 75

(B[ %
L]

Red  Real

wrs( 1 . (4w
L (—Esm(?(x—l)jjdx

__3 1‘754—"sin(4—"(><—1)Jo|x
8nt 3 3

3 47'[, 1.75
= _Q[(_ Ccos (?(x —1))}1
3 4n -
= g{cos (? (x —1))}1

= %(COSn—cosO)

3
== (-1-1
8n( )
3

4n



Question 52

a %:10(Sin6(—sin0)+cosec056)

=10(cos” 0 —sin”0)
b 10(cos* @ —sin”0) =0
cos’0—sin’H=0
1-sin’0—sin® =0
sin’0 _1
2
) 1
sing=+—
J2

0 =t45°
0>0..0=45°
d*x . :
Yl =10(2cos6(—sin0)—2sinOcos0)

=10(—4sin6cos0)

=-40sin0cosH
When 0 =45°
d?x 1 1
D AQx—x—
do? V2 2
=-20
d?x

— <0..0=45° is a maximum point

Xmax = 10 sin 45° cos 45° = 10 x i X i =5
V2 2
c X =10sin0cosH
=5x2sin0cosH
=5sin 20

5sin 20 has an amplitude of 5 when sin 20 =1
sin20 =1

26=90°

0 =45°
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