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J‘ <
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&Y _ XY 4 x2e¥
dx
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General Instructions :

Read the following instructions very carefully and strictly follow them :
(i) 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-1I 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
.[ <
(x+1)

0
OR

(b)  Solve the following differential equation : 2
dy _ &Y 4+ x2%e¥
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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10% SN Fshdlg AW G i THM JHE & TG HifT, @l
ATk Fshafg el © Hiad gidl 2 | 2
(fean e @ o6 : (1-00833)12 = 1-1047]

o
~
3

HAYAT

(@) YT UH HEEA B T 30,000 1 Gledr g | 3 9¥ 4vElq 39 HISTSA
®BIF I ThU Hed T 3,000 BH I AH 7 | e qeas™ fafy &
T, 2 I 9T 39 WSS B ol & o A1 il | 2

4. = gfteper T w fo=am il .
Hy:p=235
Hy:pn=#35
81 HGi % Teh FHI o1 HILT 37-5 IR WHeh o= 5 & | 5% T1HdT o & |
ReReTHT T qh&uT VT | 2
[feem o 2 7o 3-4s we o fou 5% Arefehdl T W Z 1 3hifde 9 1-96 2]

5. =S, HHTEE o foQ aifves awt (e /) e anoft § srfuferfaa ® -

- aui
(fomft #)
2001 1-2
2002 19
2003 2
2004 14
2005 2:1
2006 1-3
2007 18
2008 11
2009 1-3
3-afa T wed g 9wl i Y A1d 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 :

H02M:35
H12M¢35

A sample of 81 items is taken whose mean is 37-5 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 14
2005 2-1
2006 1-3
2007 1-8
2008 1-1
2009 1-3

Determine the trend of rainfall by 3-year moving average.
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6. T =yl &

x—y<-1
—-x+y<0
x,y>0
z = 3x + 4y 1 ferhaHieRtor HIfSe, Jfc T9a 7 | 2

Qs @

T GEIT 7T & 10 TF I9F J3H 3 AF & |

7. (%) TS I& H Yfd B 100p = (x + 20)2 B | $HHT IcqTGHh ARRY (PS)

T HIfY, I SR 919 T 257 | 3
AT
(@) 3ma Hifre : 3

2
J’ 22x +1 dx
X“ —3x+2

8. e aiwel ¥ fou =aw at H s & wh wer Y waht R R o

¥ 2008 % T yafa 7 wma Hifvw 3
3cqTed
- GrekEiR:)
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 dx
X“ —-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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Ay A U R, SR Fma T 1,50,000 S TS B, TR Th A5 R
et qe9 T 6,50,000 ®, @lEdl 8 | 98 T x 1 AUA YA Hdl 8 AR
St T &1 PIaE T 21,000 hHT 20 AT T0H fReal § T 8 | 39 9%
1f¥eh e & ATS ol YEATd a1 Sd1 8 | x 1 9 1 shifau |

[fe=m = 2 : (1:0075)720 = 0-86118985]
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11.

12.

13.
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fepeht Sframu] T # Sfamupsti shi gfg shl ot Ih! UTEYd T o FHIAT! & |
Ig IR AT 8 TR 3wl o uvETq Sfervied i G 10,000 qT 5 Ei
U A8 GEAT 40,000 7 | IEATT H IUREYT SAAU[STi 6l T F1q HIfT |

(%) T 5,00,000h TR, FhH ST H W 10% M6 g, AT THI 5 W 7,
% foT “Tete @ yomelt’ @ EMI S i |
ERC)]

(@) T 2,00,000 GoI i Teh T 1 JuTet oMY 7 99 7 AR 39 T
ThY 9o T 30,000 7 | O et ety =wor mem ffy & @, e
5% 1Yk <hl hUTS BIdT &, SE@ T Sl 39 o3fia o Igeh! IqAft
MY % IWA d¢d Toh ? HH o foh 7 aui &1 5 w4 1 oo
Z 3,00,000 NI |

[fe=m = 2 : (1-05)7 = 1-407]

T WE-3T HF] 4 5 91 o T W § T 3,00,000 T FHawr R | gae
T % 3T H, 39 FAY H A T 3,50,000 T, AR 9 < 3= H, 39 o9 H1
T T 3,80,000 TAT IRUFAT W $HHI AfH Tod T 4,50,000 & ™1 | o
T Tshafg df¥e gfg e (CAGR) 1 oMt HIfST |

[feam = 2 : (1-5)1/° = 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(.g5 = 2:26]

10. Madhu exchanged her old car valued at ¥ 1,50,000 with a new one priced
at ¥ 6,50,000. She paid < 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) 720 = 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)" = 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)/% = 1-084]
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(%) T &1 =pad e g9 I 7g, SR TS % 0T T Hah
I 9T SA1ST |

(@) Tasor 1 =Eaw wlic g A i |
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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
T 7 per kg to purchase Food F.

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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