SO

INSTITUTE OF ACTUARIAL
& QUANTITATIVE STUDIES

Subject: Numerical Methods
and Algebra

Chapter: unit1&3

‘ Category: Assignment




Assignment 1

Numerical Methods and Algebra

1. Find the value of\/7 +V7+V7 + -

2. Find the value of% in the following equation:

7x? — 6y% = —11x? — 4y?

3. What ordered pairs satisfy the system

x+3y=4
x2+y?—4y =12

4. The quadratic function defined by the equation d = 2r? — 161 + 34 gives the density of smoke, d,
in millions of particles per cubic foot for a certain type of diesel engine. The input variable, r,
represents the speed of the engine in hundreds of revolutions per minute

a.
b.

Determine the density of smoke when r = 3.5 (350 revolutions per minute).

Determine the number of revolutions per minute for minimum smoke. What is the minimum
output?

If the density of smoke is determined to be 100 million particles per cubic foot, determine
the speed of the engine.

5. You contact two car rental companies and obtained the following information for the 1-day cost of
renting a car.
Company 1: Rs 1500 per day plus Rs 25 per km
Company 2: Rs 2100 per day plus Rs 22 per km
Let n represent the total number of km driven in 1 day.

a.

Write an expression to determine the total cost, C, of renting a car for 1 day from company
1.

Write an expression to determine the total cost, C, of renting a car for 1 day from company
2.

Use the expressions in parts a and b to write an inequality that can be used to determine for
what number of km it is less expensive to rent the car from company 2.

Solve the inequality.

6. Use the Bisection method to find solutions accurate to within 1072 forx3 — 7x%? + 14x — 6 = 0
on each interval

a.
b.
C.

[0,1]
[1,3.2]
(3.2,4]
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7. The fourth-degree polynomial
f(x) = 230x* + 18x3 + 9x% — 221x — 9
has two real zeros, one in [-1, 0] and the other in [0, 1]. Attempt to approximate these zeros to
within 10™%* using the Newton’s method.

8. Youare enrolled in an algebra course at your college. You achieved grades of 70, 86, 81, and 83 on
the first four exams. The final exam counts the same as an exam given during the semester.

a. If xrepresents the grade on the final exam, write an expression that represents your course
average (arithmetic mean).

b. If your average is greater than or equal to 80 and less than 90, you will earn a B in the
course. Using the expression from part a for your course average, write a compound
inequality that must be satisfied to earn a B.

c. Solve the inequality.

9. The NPV for a project at a discount rate of 4% is 8.54. The NPV at a discount rate of 20% is -11.81.
Using the above data points, find the IRR using linear interpolation.

10. The makers of a new food delivery app estimate that with x thousand orders their monthly revenue
and cost (in lakhs of Rs) are given by the following:
R(X) = 32x —0.21x?
C(x) = 195 + 12x
Determine the number of orders needed for the app to remain profitable.

CHAPTER NAME
PRACTICE/NOTES/ASSIGNMENT




L To Finol J7 T+ e

let ot JFe{FaEes L)
6(7/\/{.0!"“/‘(? £'O+L‘ 6'-0(‘%1
w: T F4 \]-?Ta—J—TL T — (M

SM&sJ{MMﬁ (i) i ()
K= I

%‘2.‘__%_:{_':_0

W = - b * |pF-4ac
2 oo
A1) ij(-ﬂz"“'? (=%)
- o2 (1)
w = ]+JCO:L_OT or  n= = J/E
: e

s 3192582404 or » = 2. 142582404
N/-}j
o wocols 4o fe  +(vel

—_—

P Fegms. - 3192582404




\8% :2(7
7. 2 -
2 ) & A
J

£
& |—



\Odz—?—gd 4+ 4 =0
5\71 —-\ArdJr‘z =
- _"_!7_:\;, b—z"‘ Aacl

y 3 14 + Teayr —205)2y
Z %)

o 7TA3 e oy= 237
7 h 5
\lf 2 2~648qQQG z‘prl\ (7:: O (5 (000 4

- wohen Yy : 2.64 996 g O.1510606%

—

n = —3%-94 bqg9gg

. ]/(/(,Q orda red PO'IV\SOJ ‘5(?/‘5"'?%42 a M2 63-0’5, 2.65)
QMJ (%.65,0-!5)

N T 235449998




A A —2+2 - (b~ +24
\,O‘/uu*?] d = O{PMQH‘U SR e
o= sPegol cﬂ @G e

a) when = 3.5
o= 2(3.%)? ~16(3.5) +34
2 -5 vail\ion qu%‘cleﬂ Per— wb{ccfomt

l,) A= 22 -(byr +34
d(d) =~ 4r-ib
T

F—Or- ™ {MV\V"\,,
d(d) o
'
4~ =16
r > 4
Thae v)O-Oj Aol UM, JOr rimivmum 51/»;0’&12 4P€rmim.
Mivimun oudput = 204)%-16(4) +2 4
= 2

Q) when d =100
2r == ~(6=0

Spe?o/f %7 en(?jme = 100 Rvolutond }36"* i rnute,



Vi Compan 1500 + 25 per R
Comlfow\g 2 ~2\W0 OEFT\P{% + ng\PZ’P R
Le_‘l' g d }Qm Aﬁ\rf./\ WA Gl.d{(/
a) Torad cost gor Cow:poum 1 | 500 + 25

(r) lo+0J Cos+ (Yor (OW]PO‘HAJ = 2100 + 22 1

¢) For it 4o be [ expensivVe  to et &sr C 2
(ot ﬁ COM/)CIM 1 > (ostof (om (7 2
1500 4+ 26k, =~ 2|00 " +22 .,

d) 1500 + 251 = 2100 + 22,
3 = 600
n = 250

Tt 5 lsr expensive Lo rent gwm (ompq,(,fz
L«O]/'@/l hw-: QLN.VPM A 0101(01(7 1S g
rlowm Q00



N7 - F® g~

6| J (=)

|l

a) COVLQio(.Qm
é’ (a) jvﬁ

PLO =3
S ce JCO«) & j(é—\ hove oppecite 6(7149

Hug indepmaf 19 Omp/)ro/)ﬁod*e

& [ & [ Je sy [ (5%

O 1 -6 2 0.5 - 0. 625
05 \ —0-b25 2 o0-T5 | ag4a3
0-9 0-FY5 |-0.-625 |09843H 0.625 |0 259 7bb
o5 ©-62%5 [-0-625 [p.259766 | 05625 -0.14Q65 2
095625 | 0. 625 | ~016I852 0. 25a26L| . 5432 0. 05404
0-5625 |0-D593F5H |-0.16I86%)| p- 0%404b) 05 8125 -0 0524238
o- LA81Y| o .5 G27E |-0- 0524233 p- 0O5A0ALL 0. 585937 ©. 00 10313
0- 938129 056899 335 | -0. 0%26238| 5. 0010313980 . S8 203125, |- 0 .02 Bk
0.58203195 62543237, (-0. 02 5Hbako 00) 0313987 0- 5T 3 15457

M =0 -HE




b’) COVLSI

??*56-%2

8(0\
8 (Z 2)=-0.1(2
6mce g.(a') O#L,d 8(6‘ L@ve OPPDs)+€ 5\8,,'3 Aa’.ug \\/L-fcr-vq_(
(S qppmpno«ﬁ
o | v [J& [ 36 [ | %)
( 3.2 2 -0.(t2 2 \.F< |
9 . 3 2 .7al -0- (2 1.5 |o mh2en
2-69 3 2 0- 552125 | ~o-12 2.929 (509592813
2.925 | 3.2 0.08%8%3 -o-1t2L |[3.0625 005443354
2.425 [3.0625 |o.0%58281%-0. 0544454 2Z- A% 3350 00b322 88!
2-993235 | 2.0625 |0.00632%8]0 0%44433L | 3- 023125} 002652032
72492365 3. 02B11Y .oob32383\|-0-02652022 | 2. 0 | 03P 0 -0l (v 34
2.99%%39 (3,01 094349|0-00632FBR [ -0-0106956434 | 3. 0023433, 0023323 S
2.993735 |3 00234315 0-00632FR)|-0.0023327F9 (2. AAAN2\| |o . 001960 M7
2.999(2 |2 00234 710 00160W7|-0.00233235|3. ©0P\TD3 | 452345

w = 300




C) Co%io(gn\,\j a =32, 6=4

g(o\\ = J(3.2) = -0on2

Se) = §4) = 2
Since S_Caﬂ o d g(b-) how € epposide signs, Hug mfrval

'S c\PPmPn'an'

o | b | $@) [ 3 [y |} (Y
7.2 4 -0.112 % 3. 6 6. 33C
9.7 3.6 |-o-1n2 | 6?36 -4 |-o0p1¢
9.4 ;.é -0-01( | p-.33b 3-5 o 125
73,4 3.5 |[-0.0(( | 6.125 | 3.49 |o0.0g4025
7.9 | 9.4% |-0.0\L [0.046125 | 3425 |o.e1501563
boct 13.429 [-2.0lp |o00|3015b3] 3-412% [0 00159805
5.4(25 2429 |-0001991905 0.01301963 | 3. 41839 0005331542
3-A29 | 1.4 [§39]-000124805(0. © 0938 K(3. 415[735 | 0.00] 6609%5

w =3 4L




§(J{) = Z%O"p(4 J(—\gu_?-l-—qu(,z' —-Zl]u_, — 9
gl(v) = Qron? + 5492 -\ ¥y -22]

5wuce 8.['1/1’) )/L,CUL a I‘Q‘ljzer‘l? L [-]‘O—S
W€ {owaider wu'rJ)om‘qu -—o-H as v,

W, =T U, 3(%0) = 0.5 — g(—o'ﬁ\
J

) S’(-D-GD
= —0. 150452487

'M‘Z - r'yl\ — C‘M\\ - ‘—0904\8]68]4
S"C%()
%5 = %, - (v,) = ~0-04D559 3435
5'(‘427
Wy T g - g[“f\ =|-0.040(L592%832

J (13)

8 wce J)(nﬂ hag aread zero jw [O,v]we cowidsm
M WM'APOiY\Jf 0.5 as A,

U, = U, = (#p) = -0.20508 4209
S'(v«v\
-»LZ = 01\—8 Cu )
&'C’Vl()
Mﬁz "y _3—43\ = T0-Cb4tD313103
S (v
Uy ~ 7{3 - S_'(_"LZL\ :-0'0040&86’5\\5
§ (13

= —0-323734allilaz



we = g —3 () =[-0.04065428%35

A Grodeg (ﬂ Sow exoms = F0 , % & and &3
Gra des % SJmaJ Oxomn =

0-) COM"S(’ &\l@r«{ﬂk = -'{—0-1-§£74-gl ‘*‘8%4‘1 :§ZO+7/L
5 5

L,() The_ %m earned s B

Ro <« 320+w < 90
5

QO go ¢ %200+ £ 4D

5

4o £ 320+mn <45p
o € M < |3

}LSSMMP-\«'W" Ma 1w V\Wk& = loo

The gmq( narks ahould be  fetureon
FO ok 100 501— 18 ’ gr‘o(_d_,g ]



9.

1’(-\2’8'54'
n, =-1.gl
N =

3] = &7 = 0.04
L\,’.Z:-ZO'/-= O0.20

Msma Linear 1'V\+€PP0|Q41'014 -

R T Ml @-n,)
'VLL—y(.

g 0-\b A (~-8-54) + p.0%F
20.35

H = 0. loF1449( 24

zl1lo. #\4496 -, =TRR




10

Revenue =R (%) = 32% - o o) n°
(oo = C () =145 +12x

To rRwain Perb‘-\-ab{,Q , Hho mvenuel mugdt

e*&tGZ,Ol +heo (-

Ro (n\ > C(w)
2324 —0-2I? > 105 L 12m
0.2\m % -20n +1G5 £ 0O

Ec}/wv\ﬂ Muvw_iw(v to O

O U\nr -20w +195 =0
Wz - (=20) * \ 20)% -4 (0-20(1G5)
2Co.-21)

N, = B4-242FB3 o U= N.O2064FFI

LN 0LLLLY f S Bg 9114 2 > ecdisgjeg +Ha

usthon
N

W \2< n< 3%
. Nop. c:(r} orders woededh + (e pn&#qb& 'S
wrore Han (2 and (228 Hon 4.



