IV' CAREERINDIA

| SET-4
Series %BABY T¥A-U h1S
° 2 Q.P. Code 465
T . Thenefl TA-T P B I F
Roll No. TE-98 W 3799 0@ |

Candidates must write the Q.P. Code on
the title page of the answer-book.

RO R A G AR AN R G S R A SR SR G A R S R G T XS A G G skt

E—

e

g

e

=

kG

e

=K QR R

e e

e

S U O
[ ] [}

e e

AR

FHAT A A b 30 TA-IT | Higd I8 11 2 |

%tﬁﬁar%ﬁgmaﬁﬁiﬁqnqw—wmﬁqﬂmﬁw-gﬁ%w%ﬁg@{mm
|

HUAT S4B A Toh 3 TAIT H 14 T 7 |

gmwwmmgawﬁﬁ%ﬁ, STR-YIeaeht W U3T T ShHTH FAq9T
|

T YIS ) Ued % T 15 e @1 O o e R | yeA-ud W faam F o

sk s s O G

g

s X R O

skx

10.15 o1 fohaT SIT@T | 10.15 S & 10.30 &9 b B shadd YIH-UF &l Jeil 3 |
36 FaR % AT o I-YEehT W IS I T8 T | :
Please check that this question paper contains 11 printed pages. :
Q.P. Code given on the right hand side of the question paper should be written :
on the title page of the answer-book by the candidate. i
Please check that this question paper contains 14 questions. ”j
Please write down the serial number of the question in the a
answer-book before attempting it. i
15 minute time has been allotted to read this question paper. The question *;
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the :
students will read the question paper only and will not write any answer on ¢
the answer-book during this period. E

g e i i e i e G s e e R R G e i i e i e R s G i G G o e e s i e o s

n|i' [ Tlfa'lﬁ
:aﬁ; IIETRD NNV
[ - APPLIED MATHEMATICS
1FeiRa @a - 2 v STTIHTT 37 : 40
Time allowed : 2 hours Maximum Marks : 40
465 Page 1 P.T.O.




IV' CAREERINDIA

L
e

HIAT (3397 :

HETICTIRGT 15571 %1 aga Graerl & 91T 37T 37T & § T Hg :
(i) FETH-T7S THGEE- GUEFH, GTATE |

(i) I9F GUe AT & |

(iii) WUS- & 7 6 Tg-IT] FBR & Y97 8 578 Ik & 2 3% & |

(iv) WUS- & H 4 Tg-3TCI] JHR 3 J97 8 73 9% & 3 3% & |
(v) @UE- T H 4 FH-FR1T J97 & 577 T3 & 4 3% & |
(vi) PO JFI B FaRF [dHT 1397 T 8 |

Eus <h
JIH GEI1 6 TF IIF JH H 2 3F & /

1. (%) ¥ G HINT: 2

1

X
." xe _d
(x+1)

0

qera
(@) = eqaser Tt =1 g HifS 2

d
S = XY 4 x2eY
dx

2. T 18,000 % IHd-HA (perpetuity), S 6 HIE d1C ¢F &, HI A9 HH HTd
HINT Safeh GORT, 8% JTMNeh <ehdlg AN AN ST 8 S€ih oA
Frefanier Gfed g 2 | 2
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General Instructions :

Read the following instructions very carefully and strictly follow them :
(1) This question paper contains three sections — Section A, B and C.
(it)  Each section is compulsory.

(iti) Section — A has 6 short answer type-I questions of 2 marks each.
(iv) Section — B has 4 short answer type-II questions of 3 marks each.

(v)  Section - C has 4 long answer type questions of 4 marks each.

(vi)  There is an internal choice in some questions.

SECTION A

Questions number 1 to 6 carry 2 marks each.

1. (a) Evaluate : 2
1

X
_[ A
x+1

0
OR

(b) . Solve the following differential equation : 2
4y _ ooty 4 k29
dx

2. Find the present value of a perpetuity of ¥ 18,000 payable at the end of

6 months, if the money is worth 8% p.a. compounded semi-annually. 2
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3. (®) 10% JT¥eh =shalg THAT & 1 THM THET X FA hINT, TElh T

o1fYeh Fshafg SIS 9 Hi<d aidl 3 | 2
[fem e 2 6 : (1-:00833)12 = 1-1047]

T

(@) 319 T OIEEd B9 T 30,000 1 e 3 | 3 a9 UvETq 39 HieTsd
®F H EhT Jed T 3,000 BH T A B | ek Joag@ iy &+
TN /), 2 9¥ 9¥ETq 39 HIESa B 1 I oI ATd T | 2

4. = dfmeg w fomm Hifsw
Hy:u=35
H;:p=35
81 Ul % Ueh 4G 1 HIET 37-5 3 AHSh fI=e 5 8 | 5% @nefehdl o T W
TTEheTAT ST FE0T HIfT | 2
[fezn 7o B 56 : Q-4 wWiew & fu 5% Greiehar @ W Z &1 shifde HH 1-96 2]

5. U, HeTed o fog ety awt (feefh °) e aweft 4 srffefa 2

- Iyt
(feeft #)
2001 12
2002 19
2003 2
2004 14
2005 2-1
2006 13
2007 18
2008 11
2009 13
3-afa TTfow™ H1ed g 9w 6l JgR 1d i | 2
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(a) Find the effective rate which is equivalent to nominal rate of

10% p.a. compounded monthly.

[Given that : (1-00833)12 = 1-1047]

OR

(b)  Abhay bought a mobile phone for ¥ 30,000. The mobile phone is

estimated to have a scrap value of ¥ 3,000 after a span of 3 years.

Using the linear depreciation method, find the book value of the

mobile phone at the end of 2 years.

Consider the following hypothesis :

Ho:u =35
H1:M¢35

A sample of 81 items is taken whose mean is 375 and the standard

deviation is 5. Test the hypothesis at 5% level of significance.

[Given : Critical value of Z for a two-tailed test at 5% level of significance

is 1-96]

The following table shows the annual rainfall (in mm) recorded for

Cherrapunji, Meghalaya :

Year Bainfall
(in mm)
2001 1-2
2002 19
2003 2
2004 1-4
2005 2-1
2006 1-3
2007 1-8
2008 11
2009 1-3

Determine the trend of rainfall by 3-year moving average.
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6. {7 =gaqel & Aaqiia
x—-y<-1

-x+y<0
X, y>0
z = 3x + 4y 1 AfharieREr Hife, afe gva 7t | 2

LCLERCH
J97 &7 7 G 10 TF 9% J97 & 3 3F & |

7.  (F) TH I& & Yd B 100p = (x + 20)2 7 | SHHT IcUICh RN (PS)

T hIT, T SR 916 T 25 % | 3
Irrat
(@) ¥Td hIT : 3
2
J‘ 22X +1 dx
X4 —-3x+ 2

8. fr sitwel % fore =an at il @ ww w Y vl e Hif et

Y 2008 o [T YT AH AT hIT 3
3l
- (erg ot /)
2001 30
2002 35
2003 36
2004 32
2005 37
2006 40
2007 36
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Maximize z = 3x + 4y, if possible,
subject to the constraints :
x—-y<-1
-x+y<0
X, y>0 2

SECTION B

Questions number 7 to 10 carry 3 marks each.

7. (a)  The supply function of a commodity is 100p = (x + 20)2. Find the

Producer’s Surplus (PS), when the market price is ¥ 25. 3
OR
(b) Find: 3
2
J‘ 22x +1 4
X7 —3x+2

8. Fit a straight line trend by the method of least squares and find the trend

value for the year 2008 for the following data : 3
Year ( Production
(in lakh tonnes)
2001 30
2002 35
2003 36
2004 32
2005 37
2006 40
2007 36
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T WETad iR R 8 g8 fess agesan g MU | SR H1Ed g e
11-8 Thaium® 3R #h fagraq 0-15 fpaum 8 | & 12 Fraiumm 6 $tga
I | Ig AT AT, Ahal o T W, 94 7 2

[feem T 8 o6 d.f. = 9% T t.5 = 2:26]

Ag AT U HR, NEh FHT T 1,50,000 TE TS 7, R Th A5 BR
5@ 4o T 6,50,000 8, Wl 8 | 98 T x 1 AWH YAH HLAl & IR
St AR 1 YPIaE T 21,000 H 20 AT U fheal H il & | 39 9%
ITTYeh o o SIS o T&aTd fedm SITaT 8 | x o1 A T hIfT |

[fean ™ 2 : (1-0075)720 = 0-86118985]

Qs

G G711 T 14 T JAH o7 4 HF 5 |

11.

12.

13.

465

Toret Sfamu] |g § Sfemupeti <t gfg i G Ih! IUTCUd S&A1 o FHEANT @ |
Ig TR AT @ foh 3 HEl o UvEd SHAmSdt Sl WA 10,000 GAT 5 A h
TTTq T8 HEAT 40,000 7 | IEAT § TG Sam[sti i @& qrd i |

(%) T 5,00,000 % 3IUR, FrEeht == i I 10% ¥ 7, AT THI 5 o1 g,
& U “weie @ gumelt’ & EMI 3T shifsie |
Jreran

(@) T 2,00,000 qoI H1 Th T H1 J9ET Y 7 a9 7 AR 39 A A1
ThY qod T 30,0007 | ot fepat g sk sieq ffy # @, e
5% dTYeh hl HATS BIdl 8, aE T w30 Ui =1 3Teh Iwrft
MY % IWA §¢A Hoh ? HH fiforg foh 7 9wl 1g 98 A 1 qod
T 3,00,000 81T |

(feam = 2 ¢ (1-05)7 = 1-407]

Teh WRE-319 HF] 4 5 a6 & g W § T 3,00,000 FH1 Few fopar | g
9% 3 H, 39 A & eI T 3,50,000 T, ATER 9 o6 3T H, 39 fHaw1 &1
T T 3,80,000 qAT TRUIAT T sHHT AfH qoI T 4,50,000 7 T | e
W Tehglg aTfue ghg & (CAGR) i TUMET HINT |

[feam 2 2 : (1-5)Y5 = 1-084]
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Ten cartons are taken at random from an automatic packing machine.
The mean net weight of the ten cartons is 11-8 kg and standard deviation
is 0-15 kg. Does the sample mean differ significantly from the intended

mean of 12 kg ? 3
[Given that for d.f. = 9, t(.o5 = 2:26]

10. Madhu exchanged her old car valued at ¥ 1,50,000 with a new one priced
at ¥ 6,50,000. She paid T x as down payment and the balance in
20 monthly equal instalments of ¥ 21,000 each. The rate of interest

offered to her is 9% p.a. Find the value of x. 3
[Given that : (1:0075)"2Y = 0-86118985]

SECTION C

Questions number 11 to 14 carry 4 marks each.

11. In a certain culture of bacteria, the rate of increase of bacteria is
proportional to the number present. It is found that there are

10,000 bacteria at the end of 3 hours and 40,000 bacteria at the end of
5 hours. Determine the number of bacteria present in the beginning. 4

12. (a) Calculate the EMI under ‘Flat Rate System’ for a loan of
T 5,00,000 with 10% annual interest rate for 5 years. 4

OR

(b) A machine costing ¥ 2,00,000 has effective life of 7 years and its
scrap value is ¥ 30,000. What amount should the company put
into a sinking fund earning 5% p.a., so that it can replace the
machine after its usual life ? Assume that a new machine will cost
T 3,00,000 after 7 years. 4
[Given that : (1:05)7 = 1-407]

13. A start-up company invested I 3,00,000 in shares for 5 years. The value
of this investment was ¥ 3,50,000 at the end of second year, ¥ 3,80,000
at the end of third year and on maturity, the final value stood at
T 4,50,000. Calculate the Compound Annual Growth Rate (CAGR) on the
investment. 4

[Given that : (1-5)1° = 1-084]
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14. U AER(AG g YR o UISAT Fy 3R Fy I 30 TR e =amgar g o fsmo
# foerfi| A 1 A1 HE-H-6A 8 W IR faerfi C i ®H-d-%A 10 AEh
B | Wisg Fy # ufd forctium 2 amres faerfim A qen 1 9 faerfim ¢ s o
gftifa 8, Safes WIsd Fo B Ufd fohetimm 1 e foerfim A qen 2 ame
faerftm ¢ i e wftifad 2 | WisT Fy &1 @lg 9e9 T 5 9id fhamm oik
ST Fy 1 @i 0o T 7 i fohetiom 2 |
SHITh TR T SHTNG B1d §T, FE T2 1 I G 4

() Tz &1 ~Han @le ged F1d S g, Wk a9e o e uh Wash
T SRS 15T |

(@) oz 1 JEad wlie ged J1d hINT |
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A dietician wishes to mix two types of foods F; and Fy in such a way that
the vitamin content of the mixture contains at least 8 units of vitamin A
and 10 units of vitamin C. Food F; contains 2 units/kg of vitamin A and
1 unit/kg of vitamin C, while Food F5 contains 1 unit/kg of vitamin A and
2 units/kg of vitamin C. It costs ¥ 5 per kg to purchase Food F; and
¥ 7 per kg to purchase Food Fs.

Based on the above information, answer the following questions :

(a) To find out the minimum cost of such a mixture, formulate the
above problem as a LPP.

(b) Determine the minimum cost of the mixture.
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