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Check the question paper for fairness of printing. If there is any lack of fairness,

inform the Hall Supervisor immediately.

Use Blue or Black ink to write and underline and pencil to draw diagrams.

L@&3| - I/ PART - 1

Semensg| AlanTEsEhsEGn allen_Wetl&saL. 20x1=20

Qarh&suul(heTerT mrem@ WwrHm el gafle WEead emHLemL

llenLenwis CabosHEEs GMUIL(HLer allen ulemerb Carég) er(pHeyLb.

Answer all the questions.

Choose the most appropriate answer from the given four alternatives and write

the option code and the corresponding answer.
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1. edmat®-Ceaualllih uElumie Qeudu@n euminahsrer anréd eme -egLwer
Blupsenansatier eramanildans :

(1) 4 (=)1 (@) 2 (rr) 3
The number of Hawkins-Simon conditions for the viability of an input-output analysis is :

(@ 4 (b) 1 (© 2 (d) 3

2. y?=—25x uraumerwgden CFcueusadden BHerbd :

(1) 5 (=) 25 (&) 25 () =5
Length of the latus rectum of the parabola y>= —25x is :

@) 5 (b) 25 ) -25 d) -5

3.  fl)=x*—x+1 eafle, fx+1) <y euig :
(=1) 1 (<) x? (&) ?+x+1 (/) x
If f(x)=x>—x+1, then flx+1) is :

(@) 1 (b) «x2 () x2+x+1 (d) «x

4. Ggeneud il erlQLITIPGILD :
(1) GODWNTS &ML Y GLD (<) (D &ML A G
(@) eurumISSILLTS FTTL G (F) @D &Iy @D
The demand function is always :

(a) Non-decreasing function (b) Increasing function

() Undefined function (d) Decreasing function



3

45 6 6 4 5

A=16 4 5 crefled |4 5 6| -ar iy
5 6 4 56 4

(1) 34 (=) A (&) -34 () —A
45 6 6 4 5

IfA=[6 4 5 then|d 5 6 is:
5 6 4 5 6 4

(@) 3A b) A (€ —3A d) -A

nP, =720 (nC,), eratled, r -em L :

(1) 6 (=) 4 (@) 7 () 5
If nP, =720 (nC,), then r is equal to :

(@ 6 (b) 4 © 7 (d) 5

@l aulflF QlFead QTLmL g GSSTULD eTaTLg) :
(1) Qus@aiamy (<) @Gellw Bravr (@) H&& (FF) GFeueuseLDd
The double ordinate passing through the focus is :

(a) directrix (b) focal chord (c) axis (d) latus rectum

%100 wps wHiyenw 9% sr&5@ Wpedlem 100 unkiGsaer 10% sWelH@ emeur
UMBIGS DT T, NFFTES (PSSSTET @g,@ﬁ’@ :

(<) T 5000 (<) T 9000 (@) T 4000 (/) % 6000

A person bought 100 shares of 9% stock of Face value X 100 at a Discount of 10%. Then the
stock purchased is :

(a) ¥ 5000 (b) ¥ 9000 () ¥ 4000 (d) < 6000

[ HlmLiys / Turn over
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9.

10.

11.

12.

Qenags gyrafl erarLg) SMOELD.

(=) wHuysefler gl (& grrafl (=) wdlyseiler Qe Hlena
(@) wdlliygafler srewTeDd (r) wdllyseflenr Cumese symafl
Harmonic mean is the reciprocal of :

(a) Arithmetic mean of the values (b) Median of the values

() Quartiles of the values (d) Geometric mean of the values

~2 1 -1
(1) logx (<) ey (&) 2 (rF) 2
4 (ij is equal to :
dx x2 '

-2 1 -1
(a) logx (b) =3 © =2 (&) =

T(PSHISHET F(mbu eurrg Hleneude “EQUATION” eremm eurigansuiled o emer
T(WSgISsemeTl LiweTl(hsS o (meurssiu(b, CummeTu®bd jeeg ClummeTLiLm
QUTTSENSEHETIGT GTERTEwTISHENS :

(1) 8! (=) 7! (@) 5! (rr) 3!
Number of words with or without meaning that can be formed using letters of the word
“EQUATION”, with no repetition of letters is :

@) 8! b) 7! () 5! (d) 3!

tanA = % LHMID tanB = % era@fléy, tan(2A +B) - Sl :

(1) 3 ()1 (8) 4 () 2
If tanA = % and tanB = % then, tan(2A +B) is equal to :

@) 3 b) 1 © 4 d) 2



13.

14.

15.

16.

17.

Aujid, Bujib gpettenm epemm eNle&@Ld HlaspFslger erefle :
(<) P(AUB)=0 (<4,) P(ANB) =0 (@) P(AuUB)=1 () P(AnB)=1
The two events A and B are mutually exclusive if :

(a) P(AUB)=0 (b) P(ANB)=0 (c) P(AUB)=1 (d) P(AnB)=1

Qariy Cursgs Carhiser Geullgd CETeT@HD LeTer :

(1) (0, 0) (<) (X, Y) (@) (ox oy) (m) (X, Y)

The lines of regression intersect at the point :

() (0, 0) b) (XY © (o o) @ (X Y)

R=4000 Sjeo@aer/eumLLd, C; =50 epuigmagaer, C; =3 160 eratled, EOQ @ e gl :

(1) 1000 (<4,) 5000 (@) 200 (rF) 160
If R=4000 units/year, C; =50 paise, C;=X 160, then EOQ is :
(@) 1000 (b) 5000 (c) 200 (d) 160

secA sin(270°+A) -ei WSl :

(<1) sec?A (=) —1 (@) 1 (FF) cos?A
The value of secA sin(270°+ A) is :

(a) sec’A by -1 () 1 (d) cos?A
lim fan® _

0—0 0

(1) —oe (=) 1 (&) o () o
lim fan6 _

6—0 0

@ — (b) 1 () 6 (d)

[ HlmLiys / Turn over
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18.

19.

20.

@eUCleUT(h SeumenT Sraddlen bl FsslLHD CgTans :
(=) 2 Larg LRIELHS QFTens
(<=1,) Bleveowiren seuenent LILIEL (DG CFrens

(@) srsdmLy seuament LEREL(HE CsTams
() Cpsearl ergLblevena.

An annuity in which payments are made at the beginning of each payment period is
called :

(a) An immediate annuity
(b) Perpetual annuity

(c) Annuity due

(d) None of the above

N=9, Sx=45, 3y=108, 3x2=285, 3y?>=1356, Sxy =597 ererry elleurmisaiicd @b
L (Hmeyd Q&peureng)

(=) —0.667 (<4,) 0.667 (@) 0.70 (rr) 0.95

Calculate the correlation coefficient from the following data.

N=9, Sx=45, 3y=108, Sx?=285, 3y?>=1356, Jxy =597

(@) —0.667 (b) 0.667 (¢ 0.70 (d) 0.95

Qarhasiul L Crllued HL bl o samsdd BUGLmLhsT g BFfmohisdr
f;r'r@_lrrmgj eTeUG M) &mlc_pésasﬁlu@aﬁ]g)@ ?

(=) @® epyeLw Sirey (=) @M 8L Siay
(8) em ey (rF) Cumsearl ergLsleene
A solution which maximizes or minimizes the given LPP is called :

(a) a feasible solution (b) an optimal solution

(c) asolution (d) none of the above



@iy

Note :

7 9167
u@&d - 11/ PART - II

Grms)_lGu.l@JLb g NearrssEnsE allenLwellssed. elearm erem 30 -8
SL_L_muwns elen_wefl&sa]b. 7x2=14

Answer any seven questions. Question No. 30 is compulsory.

21. Q@ Ogrfihgreasameruiemul QuT@merTsry amwliler QFmidledml L o ewi

08 0.2
09 0.7

} Tailed, anmsdlarev-angwer HlLbsmarsaflariy =g OFwe @b

cuenSUIeL 2 GTemST 6remm Sent(hL9lq&5s5eLD.

The technology matrix of an economic system of two industries is {

08 0.2

. Test whether
09 07

the system is viable as per Hawkins - Simon conditions.

x 2 -1
22, 'é'}r'ré;asz 2 5 x|=0
-1 2
x 2 -1
Solve : 2 5 x|=0
-1 2

23. 2x—-y+3=0 wpHmid x+y+2=0 eeaw CrrGCarhsEprdE Qe UL
GNBRICHTETSNSE HTEHTs.

Find the acute angle between the lines 2x—y+3=0 and x+y+2=0.

24. WSl srams. cos(—210°)

Find the value of cos(—210°)

25.  f(x)=xa" OHMID f'(1)=5 erertled, n @er SILIL| SmerTs.

If f(x)=x" and f'(1) =5, then find the value of n.

[ HlmLiys / Turn over
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26.

27.

28.

29.

30.

x=2p?>—5p+1, p>3 eranpm SaflliyF sriysa@, Seflliy QpdpsHeowds sreas.

Find the elasticity of supply for the supply function x=2p?—5p+1, p>3

Q@@ Fal_(Hney FhsSSer el auanilss sautshd wHmb Lerefluflue LrLgdle
<dls wHUCuear umdlern wrame(F&E SHs USESSME alHETs afllss
l@mbySlpri. gaibeirm yamrhn LUUsSssSSDaETar GFwey T 9000 erems.
S ar(HCsrmd @Fbswalamer Copbararer g earign@ 15% sl (h euLl_iguldled
sHCUTE el eTeucuere| meauliLd QsTangam (PSOLTE aflds CouammpHib ?

The Chairman of a society wishes to award a gold medal to a student getting highest marks
in Business Mathematics and Statistics. If this medal costs ¥ 9000 every year and the rate of
compound interest is 15%, then what amount of capital is to be kept as Fixed Deposit now ?

22, 4,2,12, 16, 6, 10, 18, 14, 20, 8 erarm Csmfer D, woHmid D Sremrs.

Find D, and D for the following series 22, 4, 2, 12, 16, 6, 10, 18, 14, 20, 8.

“MISSISSIPPI” 6remm eUTTHensudled 2 6Tem Aenasgl 6T (P&HgIssameTnd LiwetU(hSs,
TEHSENET GUTTSENSEHET D ENLOEHSHETLD ?

How many distinct words can be formed using all the letters of the word “MISSISSIPPI” ?

Epaar cleurhis@EnsE @l hnels Capamelds Eamsd (Hs.
Sxy=100, Sx?=144, Sy?=81
From the following data calculate the correlation coefficient.

Sxy=100, Sx2=144, Sy?>=81



?

L@&d - 111/ PART - III

GO : eTemeuCGuenid e elarTéEsERéE el wallssab. Harm ecram 40 -&@s
SL_L_muwng olenwefl&sa|b. 7x3=21

Note : Answer any seven questions. Question No. 40 is compulsory.

31. Gprory <enfl wpeapuler Siés :
2x+5y=1
3x+2y=7
Solve by using matrix inversion method :
2x+5y=1

3x+2y=7

32. x2+y?—8x+6y—24=0 eTaip eu LSSl emOWID LHMID ATSENESE HTETS.

Find the centre and radius of the circle x?>+y?>—8x+6y—24=0

33. x2+y2+8x+4y+8=0 erain el LI (2, 3) erarm Yerafudel(mbg euenywliLi(hib
QaTHCsT g6 BaTd &Teims.

Find the length of the tangent from the point (2, 3) to the circle x> +y?+8x +4y +8=0.

34. 1 ~ cos(—0) cot(90° — 8) cosec(180° — 6)
- DOes: cos(180° +0) tan(360° — ) sec(90° — 0)

- o _ 180° —
Prove that cos(—0) cot(90° — 0) cosec(180° — ) _1
cos(180° +6) tan(360° — 0) sec(90° — 6)

[ HlmLiys / Turn over
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dy
35. x=a cosh, y=a sind erafled d_i 60 SIS

. dy .
Find —= if x=a cosb, y=a sind

dx

: li o
36. WSHIAHS : M 5sin2x — 2c0s2x
Y74 3cos2x+2sin2x

lim 5sin2x — 2cos2x

Evaluate: = g
74 3cos2x+2sin2x

37. @ Hlmeiard x Lerser 2 HusH Qb Curepg <iger (wrsss Gswe]
C(x)=% x3—4x2 —20x+7 eTafled,
() errefls CFeveys Fmiy
i) &pref LMD QFoe s Friy
(i) &yrefl wrorE Qe s i

HTEHTS.

A firm produces x tonnes of output at a total cost of C(x)z% X3 —4x? —20x+7.

Find the (i) average cost function

(ii) average variable cost function

(iii) average fixed cost function



38.

39.

40.

1

yerefludwed wppb samilgefweie 10 wrareuisar Gupn sreuflassdar G
QarHsaliul_(Hererer.

qeref@ue | 1|23 ]4[5]6]7[8][9][10

saflgedue |1 |4 [2[5]3 |97 [10]6]|38

BT @ (Hneys Qsmels STaTs.

The following are the ranks obtained by 10 students in Statistics and Mathematics.

Statistics 1 (213|456 [7]8]9]10

Mathematics| 1 | 4 | 2 | 5| 3 9 (7110 6 | 8

Find the rank correlation coefficient.

sL(Hwrad S LsHear QFuOSE HMD G CSTLILTET S$H6UOSET SLDE&ESTEmID
Sl Laemanuied STl (HeTergl. QSHSTET LMWL CUENTS.

QlEwed A|lB|C|D|E|F|G|H|T]| ] |K
o L 6T 565
emle @PBSW | | A lB|lB|lCc|D|E|HI|EG
QFwev e

Construct the network for each of the projects consisting of various activities and their
precedence relationships are as given below :

Activity : A B C| D E F G| H I ] K
Immediate Predecessors :| - - - A B B C D E | HI|FG

FeoLLS Capmsaslt LwearuBisS (101)3 -ar eflfley sramrs.
Using Binomial theorem, evaluate (101)3.

[ HlmLiys / Turn over
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@3 - IV / PART - IV
GO : Semenisgl NaTEsErds@h el weldsa]b. 7x5=35
Note : Answer all the questions.
41. (=) 4 SCer Qeumismb, 3 FGar Cargenw wHmD 2 HCor yffuler Corss
aflenev ¥ 320, 2 HlCem Geumismui, 4 HGear GCargiend HMID 6 HCem <jfl&Fufer
Qrss aflened T 560, 6 HCem Ceumsmu, 2 SGor Cargeno wHmID 3 HGem
SfMAuller Qurss ellene T 380 erafled, Crrwmrm el pemuied e
FHCamralilharer Cummersatlen ailleneen &rewrs.
S|V
(<) Yemeumid eSleurmhISEh&EE STwmear el&ESESMmSIID HMILD SrWrear 6ba&Hss
Q& (LPEnEILLD &TEwTs.

m@ﬁ@uf;&m&sﬁ 0 10 20 30 40 50 60 70

o mevoteu &6l 6o
150 | 142 | 130 | 120 72 30 12 4

6T650T 603l H69) 5

(a) The cost of 4 kg onion, 3 kg wheat and 2 kg rice is I 320. The cost of 2 kg onion,
4 kg wheat and 6 kg rice is ¥ 560. The cost of 6 kg onion, 2 kg wheat and 3 kg rice is
I 380. Find the cost of each item per kg by matrix inversion method.

OR
(b) Calculate Quartile deviation and Coefficient of Quartile deviation of the following data.
Marks 0 10 | 20 | 30 | 40 | 50 | 60 70

No. of students | 150 | 142 | 130 | 120 | 72 30 12 4

1.51.512

42. (=) 1 b b%=(a—b) (b—c) (c - a)eren Hmajs.

1 ¢ c?
3|06V G)
(<=4) A+B=45° erafled, (1+tanA) (1+tanB)=2 ereum (FB@J@-I& @.‘396&@55] temZZ% -er

LI STerTs.

1aa2

(a) Evaluate: |1 b b?|=(a—b) (b—c) (c—a)
1 ¢ ¢?

OR
(b) If A+B=45° prove that (1+tanA) (1 +tanB)=2 and hence deduce the value of

o

tan 22 1
2



43.

44.

13

(=) sanflsg QsTEsSsHSD pebd demardg neN &G Spssar_cupenn Hlnies.

n?(n + 1)2
4

13423433+ +nd=

S|6060F)

(<) Yereupid efleugmisafladmhg Ceril CUTEES C&WES6ET WwHMID ClFTLTL

Curs@s Camhsmer &TeTs.

X 1 2 3 4 5 6 7
Y 9 8 |10 [ 12 | 11 | 13 | 14

By the principle of mathematical induction, prove the following

n?(n + 1)2

13423 +33 4. +n3= for all neN.

OR

Calculate the regression coefficient and obtain the lines of regression for the following
data.

X 1 2 3 4 5 6 7
Y 9 8 [10 (12 | 11 | 13 | 14

x+4

(1) (x2—4)(x+1) -0 UGS LISTBIGETTS OMHDIS :

3|6V

(<=1) Spsaar Crflwed SHL 0 sams@Eamer auamrULLD fpod Siés.

3x+x, <9, x+2x, < 8 LHMID xq, ¥, 2 0 eTaim SLOULUTHSEHEE QewThis
2=40x; +50x, -6 QLB WwHUMLS SHTenTs.
Resolve into partial fraction :

x+4
(x2—4)(x+1)

OR
Solve the following Linear Programming Problem by graphical method.
Maximize z=40x, +50x,
Subject to 3x; +x, <9,
Xy +2x,<8

and x;,x,20

[ HlmLiys / Turn over
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46.

14

(=) @@ setlurt Bimeierd, 2012 <4 ,a@rh e er(PpdHHenT T 20,000 cardluign s,

venfludler wrsHE . 2017 b arh feurg oadluwid T 25,000 2,5
o WrSSLILIHS DG erete,
() CuwoulL eleurmisamer y-er(pdstlen eardluid WwHMID x - Aeurg L
WTLTES CSTaT(h x, y- 6 e(HLy FLOETITL TS 6T(LPSIS.
(i) 2020 =id e DHeuUTF 2aHUIFNS HaTsd(H.
S|V

(=) oo euuiled 3 Heutiny Hlp ubFSET LHMD 4 B Hlp LHSHISEHD, @ FeaRTLTeUg

eoLufed 5 HAautiy By LBgsEr wHmD 6 Beo Hlp LBSHEEHD 2 drarar. Csab
@@ eouuillalmbg, Csrbgsbhssiul L ubg ey ubg erafle, liubg
@rearr_reugl evLudelmhgl CarmbosHEs LheughaTear Hlapsse| WTg ?

A private company appointed a clerk in the year 2012 and his salary was fixed as
< 20,000. In 2017 his salary was raised to < 25,000.

(i)  Express the above information as a linear function in x and y where y-represents
the salary of the clerk and x-represents the year.

(i) What will be his salary in 2020 ?
OR

Bag I contains 3 red and 4 blue balls while another Bag II contains 5 red and 6 blue
balls. One ball is drawn at random from one of the bags and it is found to be red. Find
the probability that it was drawn from second bag.

(=1) fix)=2x3+3x2—12x eranp &rMADE SiMF Hlevaw (WPsL() LHLILSETE SrewTs.

36060

(=) @@ HpHULSE SmEHT, @@ LmsUULS Smalaw Seument wpenmude

aurmGaprr. eurmidlu CsHluledlmbg eeibloumm selmeans@n I 36,000 6rer
7 UL Seuenemsefled 16% gl (h euliquj e CFss Ceuamm(hib erefla,
SUymslUL S smelulder g aflene (sHCUTeng L) ererer ?
[(1.16)7 =2.828]
Find the extremum values of the function f(x)=2x3+3x%—12x.

OR

A photographer purchases a camera on installments. He has to pay 7 annual
installments each of I 36,000 right from the date of purchase. If the rate of compound
interest is 16% then find the cost price (present value) of the camera.

[(1.16)7 =2.828]
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47. (1) u=x3+3x%2+ 1> erafled ”u = ”u raLgenar Fiumiés.
oxdy  dyox
S|6060F)

(<=}, y = (sinx)* + (cosx)* erefled % -80 SHITEHTS.

9%u _ 9%u
dxdy  odyox

(a) Verify for u=x3+3x%%+1°.
OR

(b) If y=(sinx)*+ (cosx)"* then find %
x
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