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Q.1 (A) Given that utility function for a consumer is given by u = (x-3)? + (y-4)?, draw any two
indifference curves for this consumer while clearly labelling the higher one as ‘H’ and lower one as
‘L’. Does he prefer more of a good to less of it? Does he prefer averages to extreme bundles?
Explain. (4)
(B) Rama consumes two goods x and y. Her income is Rs. 1000, x and y are available at a price of
Rs. 4 and Rs. 5 per unit respectively. Her utility function is u = xy.

(i) Draw her budget line. In the same diagram, shade her new budget set if a tax of Rs.1 per unit is
imposed on consumption of x exceeding 50 units along with an upper limit of 200 units on
consumption of x. Label all important points along with their respective coordinates.

(i) Find her optimum consumption bundle in her new budget set situation. (4+3.25)

(C) A firm is having short run cost function: C = F(Q) = 15Q — 9Q? + 3Q3+ 20 where Q is the
amount of output produced by the firm per period. The firm sells the output Q at a price of P per
unit under perfect competition.

(i) Compute the firm’s Break-even point, Shut Down Point, Short Run Supply curve equation and
Minimum Efficient Scale (MES) of production (in the long run).

(i) What is the profit and producer surplus of the firm at price 15. (5+2.5)

Q.1 (A) TH ITHRAT & ITAMNAT AT U = (x-3)2 + (y-4)? f&aT AT g, S IUAH & ™w &
IIHAAT % aATed A TI¥ ¥ ¥ 39 (higher) & H'F ¥ ¥ #w = (lower) &1 L' F &9
H dad T T g R g8 UF aEq Hl AT K FA Kl AT # ATIw THE FAT 2? S
FAT ag AATIF FedAl & AFd H THE FAT 8?2 AT |

(B) THT &I &gl X T y T START FIAT gl STl o ¥ 1000 g , X ¥ y FH: FUT 4
AT & 5 gfd THE 9T IUAY g1 SHHT ITATRCAT FAT U = Xy &

(i) SEEr Fsfe ¥@T a91=d | IR X & @Iqd 9% 200 THEAT & FO HET F 97T 50 IHEe H
AfeF H @G 9T WA THE 1 AT F KL AT QT ¢ dl ST A@ H, 3946 907 dole He
T Feey| AT AgAqU fagel # S watad FEei® F AT dad w

(i) 3% U a5 He H Fufd § AGFA @9q  (consumption) F=A @IS |

(C) T ®H F FAeTHT aNd Fad C = F(Q) = 15Q — 9Q%+ 3Q%+ 20 g, STgf Q ¥ & IcqIad
T FAAT gl TH O VIR aeme § B 09 Q IcITed &l P I THE Hod I =l g



(i) = % #° fA=wx fa=g (BEP), 3™meq d% fdg (Shut Down Point), seusmeia Ifd %
THFT 3T a9 Faq T0ET  (MES) STaTed (319 & §) T [T i |
(i) 15 €97 FHa ¢ FH FT a9 [T IcqTeH ATIAT  (producer Surplus) FT gHIT?

Q.2 (A) Given u = x(1+y), px=1, py= 2, m = 10.

() Find out the optimum consumption bundle. Derive income consumption curve and draw its
graph.

(i) Derive equation of Engel curve for commodity x and plot it's graph.

(iii) For what values of py, pxremaining equal to 1, does the consumer have a boundary optimum at
a point on x axis? (4+3+2)

(B) Check if the following utility functions represent the same preferences:
u=x+y, v=x3+y3 w=-1/(x+y)
Give your reasoning for your answer. (2.25)

(C) A firm has two production plants. The cost function of plant 1 is C1 (Q1) = 10Q: + 0.5(Q1)? where
Q1 is the number of units of output produced in plant 1.The cost function of plant 2 is C»(Q3) =
10Q2+ (Q2)?>where Q2 is the number of units of output produced in plant 2.

() If the firm wants to produce Q = Qi+ Q2, total units of output, what fraction of Q will a cost
minimising firm produce at plant 1?

(i) What is the firm’s total cost as a function of Q?

(iiif) Suppose the firm has a fixed cost of 10. What is its short run supply function? (1+2+2)

(D) Derive and draw the graph of output expansion path for a firm having production function
Q =L + (1+K)¥2, prices of L per unit and K per unit being 50 and 25 respectively. (2.5)

Q.2 (A) few T u=x(1+y), px=1,py=2, m=10

() T @IT FSA FT AT AU AT GIq ah [ 3T TR g Jqey |

(i) FNRET x % forw oS a%  (Engel curve) AHTHC0T S9T2d T IHHT ARG q9MM20 |

(i) py F 67 AT T T px 1 F AET g, ITAH B FGFA 9AT X AT & UFH fdg W
2?2

(B) #T Meferfera Iuaifvar wed a0 IrHfiedrst &1 Sfaffaea #va g: S oy |
u=x+y, v=x3+y3 w=-1/(x+y)

Y9 3T F forw AT aF D)

(C) T& ®H F I IcITed AT gl TIA 1 FT aWd Faq4 Cy (Q1) = 10Q: + 0.5(Q1)2 & &t
Qi H9F 1 ¥ Icqrfad THISAT it AT g TIT 2 FT aWd Fad Cx(Qz) = 10Qx+ (Q2)2E &t
Q. wie 2 H IcqTfad M3eqe HiI THEAT A HEAT 2

() 7T FH Q = Q1+ Q, THIEAT FT IcUTEH FIAT ATgedl g, dl §49 1 9 Q& &g @ =+
e | FH ARG &1 FH RO ?

(i) QF w9 F ®T ¥ ®H &l FI AN Thadl gRI?

(i) 7T AT & wF T warEft AmTd 10 BT SEET ACTERTSAE TAT AT FAT GEIT?

(D) U ®H FT IUTET Fad Q=L+ (1+K)¥2 & | L3 Kufa =z ft firmd wwer: 50 X
25 g | w9 & Iared e 9y Ao sie SEer ™ (Graph) a9 Y |

Q.3 (A) Derive and draw the demand function for commodity x if the consumer’s utility function is
given by u=3x +y. (6.25)



(B) A consumer consuming three commodities has made the following choices:

The first price vector and associated consumption choices are p1 = (2, 3, 3) and x1 = (3, 1, 7). The
second price and choices are p2 = (3, 2, 3) and x2 = (7, 3, 1), and the third pair are p3 = (3, 3, 2)
and x3 = (1, 7, 3). Check and explain whether these are choices of a rational consumer. Why or
why not? (5)

(C) A firm’s production function is given by q = k¥4 /4
Assume that in perfectly competitive markets, the firm buys labor input at w and capital input at r,
and sells the output at a price p.

(i) Find the conditional input demand functions for k and I.
(if) Find the long run cost function. (5+2.5)

Q.3(A) 7fT ITTIHT T ITARCT FAT U =3x +y &, d a&q x & 0w AW woq Fewfera s
A T

(B) T a¥qal T ITART FA AT ITARHT 7 Fwforfag === & &:

qgdT HeF HaTegd (vector) T @uq "@ag fF&ed pl = (2, 3, 3) &¥ x1 = (3, 1, 7) &1 TAT HAA
dT THE p2=(3,2,3)3¥ x2=(7,3,1)8 | &iw dfmxr € p3=(3,3,2) 3% x3=(1,7,3) | A
T Fard F T T ThETT SUNIRRT F FA9 g2 WY g A7 #91 § % Agr ar i A8l g2

(C) ®H #T IcqTad %ol q=k¥ /4 g

A o fF Tof  gfaeae aomd §, %9 wa oG9 [eer ua r 9w 9§t [{aer wdr g, $i Soamed
F P T 9T a=dl B

() k3T |5 o0 F@erd aRTT |7 FeAd! T 9aT 9|

(ii) FEFRTAT AT FAT AR |

Q.4 (A) Ram consumes two commodities: x & y. His utility function is given by u = min{2x,3y}. His
endowment is given by (40,40) and initial prices prices of x & y are (2,1).
(i) Find gross and net demands for two commodities in equilibrium.

(ii) If price of x decreases to 1, find new optimum bundle, substitution, ordinary income and
endowment income effects for x. Does the consumer remain a net buyer / seller of commodity

X? (2+9.25)

(B) A firm has production function: Q =F(k,l) = k 2 |> (where | and k are measures of labor and
capital input used to produce g unit of the good that are sold at fixed price p per unit of the good.

Costs per unit of (I, k) are (w, v).
(i) Does this production function exhibit IRS, DRS, or CRS?
(i) Find elasticity of substitution between the two inputs.

(iii) Derive firm’s unconditional demand for labour in short run when K is constant at 25 units.
(iv) Find firm’s short run supply function. (1+2+1+3.5)

Q.4 (A) T =1 FETAT FT ITAN FLAT g: X &yl SR ITATGT FAT U = min{2x,3y} gr f==w
TAT gl 39T AAAEE (endowment) (40,40) FRT & TS g T X & y AT EeTdT wwd (2,1) B
() g | I FEGEAT F 0 TG T E AT Ao

(i) I x FF FHT 1TF 7 FAT g, O X T % 0 g g, TaeqI-, Jremer 17T {7
wer [T sy gama Mo | 7 SUFRRT x a9 F® @Er /AT a|r @E?

(B) T#F WH F IcqTad &F Fad Q =F(k,l) = k2 P §: (S&T | 3 k =9 i< GGhva Faer F
IUTT g, T SUANT I THS KT ST FA k(o0 BT STar g, S i T e
TeT p 9% F4T AT gl (|, k) F A T AR (w, v) B




(i) FIT Tg IATET FAq IRS, DRS s1qaT CRS &7 g9dr 87

(i) & sWTdl (input) F F= IfAeamdE #F A= AT A0

(iii) ST 25 TwEAT 9 K Rax g, a1 soumatey § o9 % forw w7 & oA o 7 Ao |
(iv) B9 FT sTeqrafter arqfd wad adrsd |

Q 5 (A) Nidhi is consuming a single commaodity apples (C) in two periods 1 & 2. She is a borrower
when rate of interest per period is 9% per period. Carefully examine, when rate of interest
increases to 10% per period,

(i) will she still remain a borrower

(i) impact on her current consumption

(i) impact on her well being

Support your answer with the help of appropriate diagram(s). (2.25+6+3)

(B) Given production function q = f(k,l) = I¥?+ k¥ , w (price of labour), v (price of capital)

(i) Does the firm have a declining rate of technical substitution?

(i) Derive the firm’s long run cost function.

(iii) Derive the firm’s short run cost function if k is fixed at 100 units.

(iv) Does the firm have increasing, decreasing or constant returns to scale? (2+2.5+2+1)

Q.5 (A) Ffer ar safa=i 1 3w 2 § UF U aeq 49 (C ) & ITAN FLdl gl o I dAd
S 3 9% g T9 dg UF FaX gl I A &l I 9id @&fa 10% q& 9 Sl g, ad
ATATIEH = 3

() FT a8 da i FoEw AT |

(i) ITF FAATT ITART I FAT TATT T9T |

(iii) STF FA07 (well being) TX FAT TATT T |

St sl 1 JgarT | 9 39T FT a9 AR

(B) fiw T 3Imed wew q = f(k,l) = 1Y%+ kY2, w (T9 AR ), v (IS A0I)

(i) FT BH H TEHAET TAEATIT T I T g2 87

(i) FF T EIRIAT ARMT AT AT |

(iii) 7fT 100 zTHT=AT WX kAT g 2, a7 BH FT FoURAE AN FoAd AT |
(iv) #T w8 § 99 9T Fgdar gem , Jedl g AT FEd Awd g?

Q.6 (A) Lata gets to consume 16 units of food (Fs) if there is sunshine (probability 3/4) and 4 units
of food (Fw) if there is hurricane (probability 1/4). Will she accept a bundle (9,25) with same
probabilities? Find out the equation of indifference curve that passes through the new bundle. Also
calculate certainty equivalent and risk premium for the new bundle. Explain your answer with the
help of appropriate diagrams if her benefit function for food is given by

(i) W(F)=F?
(i) W(F) = F¥2
(i) W(F) = F (4.5+4.5+2.25)

(B) A firm has production function Q =F(k,l) = (k+l)¥? (where | and k are measures of labor and
capital input used to produce g unit of the good that are sold at fixed price p per unit of the good.
Cost of (I,k) per unit are (w,v). Compute the following:

(i) Input demand functions
(i1) Profit function



(iii) State how envelope result can be applied to achieve the result derived above in part (i).
(4+2+1.5)

Q.6 (A) THEM #H Fufd (F9@AT 1/4) g9 9T AT A AT (Fy) 4 A FT START FAT g qal

g #1 Fufy (F9mEAT 3/4) B9 WX 16 THE ANH  (Fs) SUEN FIAT | FT dg Seal

TAEAT F AT U& dSd  (9,25) FHIER FEN ? A7 g2 ¥ oA AT SEMHMEAT qdH A

Tt [aEteryr |1 29U d=w & fou i awgew s e w& (premium) &1 ofF IromET

F AR Ao F U ST A %o I war g, a1 stEa osm@t ft e ¥ AT SY

UEE

(i) W(F) = F2

(i) W(F) = F12

(iii) W(F) = F

(B) U W F IqTed Fad Q =F(k|) = (k+)? g (S&f | 3w k =% sfiw dsft e & @ €,
SO START a5 # g THE A IR FA 6 U AT Sar g, S0 r gem p wwoa=tr
STt g1 (L k) wfY T fY qma (w, v) g 1 FRetefea froromr wl

(i) ST /AT AT |

(il) AT FAT |

(i) 77 Fa0 & IO f{U U 9Rr () F aRomw w9 w7 F U envelope result FEOAT
FaT ST TaT g



Name of course: Core CBCS

Scheme/Mode of Examination: CBCS Semester —Il1

Name of the Paper: Statistical Methods for Economics

UPC/Subject Code: 12271303

Duration: 3 Hrs.

Maximum Marks: 75

Instructions: Answer any four questions. All questions carry equal marks. Answers may be
written either in English or in Hindi but the same medium should be used throughout the
paper. The use of a simple non-programmable calculator is allowed. Statistical tables are
attached for your reference. In all calculations, figures should be rounded to two decimal

places.

fAger: fhegl IR geal & 3R & Toft ueal & FAE 3k §1 3% et ar B &
fore S #ehct & Afehed X U & Teh & ATLA &1 3uNeT {har SeTr =@nfgul T
AIUROT IR-NAAT Felghered & 3uANT Hi Al g1 FifeghT Tt 3
Teal & T Foread g1 T I0TATHT #H, 37hsh &l &l GAHT TUAT W el fhar
STl TR |

Q1

1) A consignment of 7 refrigerator sets contains 5 sets with no scratch on them. A
hotel makes a random purchase of 3 of the sets. If X is the number of refrigerator sets
purchased with a scratch on it,

a) Find the probability distribution of X.

b) Find the Cumulative Distribution Function (CDF) of X.

c) Construct a graph of the CDF.

d) Using CDF, find P(0<X<2)

i) a) Suppose Let X denote the proportion of time in a day that a randomly selected
student spends on a smart phone. Suppose the probability density function of X is

o [@+Dx? 0<x<1  -1<6
fGx;6) { 0, elsewhere
A random sample of 5 students is taken with the following observation,

0.34,0.40, 0.12, 0.55 and 0.01.

Use the method of moments to obtain an estimator of 8 and then compute the estimate
of this data



b) If Uand V are two independent standard normal random variables and
Z=0.6U+0.8V. Determine Corr (U, 2)

iii) On the basis of a survey of 25 random typists, a confidence interval for the mean time
needed to complete typing a page was (5.588; 6.412). Knowing that the distribution of
the time needed to type a page is normal, and the sample standard deviation was equal
to 1, determine the confidence level used for the calculations.

Q1 i) 7 IWhoReT T & IV AT # 5 A g7 &, ofT W F @i 77 g &
TS gied 3 el & Teh Aefoosd @ig & ¢l I e @i & a1 @i
a1 I | Hr & X §,

T) X & UTfA%dl §ceI &l 9dl 9My|

ah) X & FIAY d¢od Beled (CDF) &7 IdT ey

) FRAT §eoT Belel (CDF) & Ush I &1 AT Hifad|

¥) Fal et ol (CDF) &7 39T 3 §U, P(0<X<2) Wy |
ii) T) AT AT fb X U &t & AT & IHequrd &l ST g, S uh
Iefoed T F IIfId OF TAC Bld TR T Rl & AT ol foh X &r
ATl elcd Held g

Fe0) = |

@+Dx? 0<x<1, -1<96
0, elsewhere

5 BTEl &l Aefeoed AHAT HFTai@d 3idciehel & qry feram am:m g,
0.34, 0.40, 0.12, 0.55, 0.01

&7olt Y fafer o1 3TN A §T 6 FT Th IHefAlAS e HL AR B g7
STT & 37efHNeT T IOTAT Y |

) afg U 3k V & Tady #Aes aEeT Iefes W §, 3R 2=0.6U+0.8V §,
as Corr (U, 2) uRa Hife |

iii) 25 AETTEH TBUEET & THh FA&IUT & IR T, Th Y56 Y Hlel &
faw 3maeaes A FHT FT favard AR (5.588; 6.412) &l TE STId §V
fo forell g5 1 T8T e & AT 3aeds §AT &1 AT aAET g, 3R




AHAT HeTeh fauelel 1 & SR g, 0T & fIT 3uer fhe arv faas &R
#r fauRa ffad|

Q2 i) Suppose that four persons working in a factory are given the job of stamping expiry
date on the packet of buns. Person A, who stamps 20% of packets, fails to stamp the
expiry date once in every 200 packets. Person B who stamps 60% of packets, fails to
stamp the expiry date once in every 100 packets. Person C who stamps 15% of packets,
fails to stamp the expiry date once in every 90 packets and Person D who stamps 5% of
packets, fails to stamp the expiry date once in every 200 packets. If a buyer complains
that her packet of buns does not show the expiry date, what is the probability that,

a)  Itwas Person A who failed to stamp?

b) It was stamped by Person B or C?

c)  What is the probability that a packet bought shows an expiry date and it was
not stamped by B?

il) a) A quiz assignment of 150 questions, each question with 5 possible answers, was
given to a student of which only 1 answer is correct. The student knows answers of 80
questions. What is the approximate probability that a student with no knowledge of the
remaining questions, yields between 20 to 23 correct answers from his sheer guess
work?
b)Assume 50 more questions are added in the assignment. How would the answer to

part (i) be affected, if the student knew the answers to all the additional questions.

iii) It is suggested that the number of persons arriving per hour in a bank follows Poisson
process and on average 5 persons arrive per hour. As a precautionary measure to

avoid spread of Corona virus, suppose the bank can’t allow more than 10 persons to
enter in a given hour.

a) What is the probability that in a given hour, the bank staff can no longer allow
more persons to enter?

b) What is the probability that more than 20 persons enter the bank during a 3-hour
period?

Q2 i) AT NAT T Th FRATA H FHIH Flel dlel AR AfFddl I o o Johe
W TFEURRAT 3€ &1 HgT o T 1A f&IT SIrar g1 20% Hehel W 7
T aTelT <IfEd A, 9% 200 SFel # U a1 vergurdy fafdr 3ifhd
# fa%her W §1 60% UYehel 9 HET ol arell ikl B, Yedsh 100 Ushet
H U IR TFEURRAT 3T T HEY ol A fahel Bl &1 15% HYahel W X
ol aTell egfFd C, Jcdeh 90 Yahel H Teh IR TFHURRT 3¢ T HET oMl




# fawher & § 3R eafFd D St 5% Yahel W HgT ST g, a8 Fedsh 200
Yehel & U IR AU 3¢ W HEY ol H fawel gar g1 IS HIg
TR RAAd FaT & & 396 9w & Yohe W TFAIRAT 3¢ 8T 6@ g,
ar &1 gHEGeT g o,

V) I hfFd A AT S HET oHId A 3TEHel 61?2
1) 38 W afed & I & & HgT S A2

) Far AT § R @dier T v Yo veHurady 3T femrar § 3R
3" W B ¢aRT HeX gl o@mg a[S A?

i) ¥) Th BTF A 150 THAT FI Th TART JASAAC 6T STar § o,
I AT & 5 FAIfad 30X g, 98 & shadl 1 3R Ter g1 1T 80 URaAm
& IR ST 8 IFANAT FHIGT F47 ¢ &, T o 5@ arg Av geat
T AT LT &, T8 N9 WY AT § 20 § 23 & 1T Tl IR ST &7

) AT NS T 3 @Eade & 50 3R 92 g T §, HET (V) &7 3K
S gefaa grem, afg o I 3faRked 92T & 3R AT & |

iii) JE o fer AT § o U den H ufd € I arel sgfFast B qean
ISHe fshdT & TE0T A & 3R 3aaer 5 =afda 9ia & d & 3md
g PRI aRRA & JOR & g & fov Tgfaandr 39T & &9 &, Al
ST fh d e Afga gag 7 10 & 31f%s afeaar & gaer e $r
AT el & Fhell &

V) a1 wHrEeT § 6 fQu a6 A, dF FAud 3w iU cafFadt
9AM HA AT AT FET & Hehell 872

o) T Geraen & & 3 ge &7 3af & R 20 @ 3w wafea v A
T HId 82



Q3 i) The joint probability distribution of two discrete random variables X and Y is given

as,
p(X.,y)
1 2 3
1 0.1 0.2 0.1
2 0.15 0 0.15
3 0.25 0.05 0

a) Construct the marginal distribution of X and Y.
b) Are X and Y variables independent?

c) Find E(-2XY)

d) Find E(Y/X=2).

e) Find correlation coefficient between X and Y.

i) The density function of a random variable X is given as,

fx) = 2(1-x), O<x<1
0, elsewhere
a) Calculate P (X<1/3).
b) What is probability that X will exceed 0.5?

¢) Given that X>0.5, what is probability that X will be less than 0.75?

i) What is the probability that the owner of the Hotel Bar does not allow the two
minors to enter, if he randomly checks the identity cards of 5 students from among 9
students of which only 5 are of eligible age.

Q3i) & 3T Fefeod W X AR Y & FFFd FHIIAT fTeR0T [F=ar &,

p(x.y) X
1 2 3
1 0.1 0.2 0.1
2 0.15 0 0.15
3 0.25 0.05 0

T) X 3R Y & AT faaRor &1 &aAor Sifed|
&) Far X 3R Y W T@dq g2




@) E (-2XY) F1 A1 AR |
M E (Y/ X= 2) & AT A |
$) X 3R Y & o Fgaa quieh &l A IS |

ii) Th Frefeo® W X & Gedcd &Y Feegar f&an amr g,

_ 21—-x), O0<x<1
6o = { 0, elsewhere

T) 07T hifSd P (X<1/3)1
&) a7 GHrEear § I X 0.5 § 3™ gem?

%ﬁ)mag%mgm%%xw.s,wﬁm%%xmsﬁrw
gram?

iii) AT HHTGT & foh glee IR T Alflsh & Al I 9T F¥el dr gt
TET AT &, 3PN ag 9 ©ET # ¥ 5 oE & Ugde 9T H Teod §9 I
Sralt 8, oot & shael 5 39S 3G & &

i) To check the effectiveness of two brands of refrigerators, time taken for ice cubes to
be formed from water in the freezer was compared. Two independent experiments
based on 15 refrigerators of each brand were performed and time taken in formation of
ice cubes was recorded. Suppose the population variance for both brands is 1.0 hour.
Assuming normal distribution and mean time for both brands is equal to 20 hours, find
the,

a) Probability that the average time taken by brand A (X,) is higher than average
time taken by B brand (X) is at least 1.0 hour.

b) Probability that X, will deviate from X5 by at least 45 minutes.

C) How would your answer change if the underlying distribution was not
normal?

i) Find a maximum likelihood estimator of p for a random sample of Xy, Xo, ....., Xn

taken from a Poisson distribution. Clearly write all the steps.

i) a) If X is distributed as normal with u=40 and =4, compute three values of the
random variable X that divide the distribution in four equal parts.



b) Find k such that P (k< T <-1.729) =0.049 for a random sample of size 20 taken

from a normal distribution with T = u.
s/Nn

Q4 i) ar siEt & IheReX Fr gsraefierar Fr g o & fov, HroR & g 4
% & Ths Tl & TIU SH aTel HHT & Jolell T TS ¢ GAh o5 &
15 IpoeXr WX 3muRa & Fada gAei &1 gl fhar o= 3R 9% &
gsl & AT F T Al A B AR fhar ) A e Qe
Ssr o foIv FATE JEROT 1.0 §¢ §| AT Nifav gl 8t & fov a#Aeg
faror 3 g gAY 20 g8 & SN g, AT HifS,

V) T GHIGAT ¢ foh o5 A earT foram o= 3ftad @87 (X)), §is B &@rT
forw a1e 3iwa @ T (X;) ¥, 7 9 &F 1.0 9¢ 3adH ¢

o) 7T rEeT & R (X,) T & & 45 Bde (X;), ¥ g |

o) fe iafafRa AaRer g a8 § aY 39T 397 H SeaI?

ii) X1, Xz,eee. X, & Teh GigHeT [AROT F AT 37T AreToh st & T p
T HTURAH HHIGAT IeHTh AT Fiford, Tl TROM A TS T &
faf@uw |

i) ¥) i X & p=40 3R o*=4 & T AT & T FIRT fhar I g,
ar aefes W X & A AT FT 06T SIS S [TaReT #F IR A =T
aett & fanfaa ava g
dl) Teh HATT facROT & 20 & 3R & Aefeoen sl @l ferar a=m g,
P (k <T <-1.729)=0.o49a:1%|trKa5rm®ﬁmaaT=§—;§%|

Q5 1) Consider a random sample X1, Xo, ....., Xazo of size 30, drawn from a normal
distribution with u= 30, find maximum likelihood estimator of the population variance
2
o .

a) Is the maximum likelihood estimator obtained in part (i) biased? Justify your answer.

b) If the observed sample is 3, 6, 2, 0, 4, 3; compute the MLE of 2.

¢) How would your answer in part (i) be affected if the number of observations remains
30 and p is reduced to zero?



i) Suppose a test procedure about the population mean p is performed, when the
population is normal and the sample size is 10. If the alternative hypothesis is:

a) Ha: p < po, what is the rejection region for the test at 5% level of significance, if
the population standard deviation is known? Show diagrammatically.

b) Ha: pu # po, what is the rejection region for the test at 2% level of significance, if
the population standard deviation is unknown? Show diagrammatically.

¢) If the sample of 10 observations gave a mean of 20 and a standard deviation of 2,
conduct the test in part (ii), given that po= 21.

iii) a) A paediatrician wants to estimate the mean weight of firstborn babies which is
normally distributed. The standard deviation of weight for all firstborn babies is 1.15
kg. If she wants to be 94% sure that the mean weight of firstborns differs from their
sample mean by no more than 0.25 kgs, what should be the size of the sample?

b) For a given sample size, why is a 90% confidence interval smaller than 99%.
Wouldn’t it always be desirable to reduce the interval width in this manner?

Q5 i) Th 30 & 3R & Ao AHel X1, Xz, Xz0, W [GOIR FTG, ST
H = 30 & O Th AHT Aaor & drar 3-r g, IA™E J8R0T 62 &l
ITAhcH HHGAT IHeJHTeTh AT I |

ﬁ)wm(i)ﬁwgmmﬁqum%?m
Sare & 3R afsa S|

o) afg S@r amar F7:7 3, 6, 2, 0, 4, 3 &, d o> & MLE & aroren
|

1) i feoqiorar $r w&dr 30 3N p YT T HA o SAar §, ar e
3 AT (i) H »Y gATIT grom?

i) AT oNfov fh Faaear 3iaa p & S &7 gdietor gfshar &1 g fomar
STl &, S SEEal AAT § AR F#F1 AR 10 g1 I dehfoden
IReeTaT §:

¥) Halp < Mo, dl 5% & TR W G0 & faw 3rediepfd &89 #41 § 3R
SAGEAT HAleleh faele AT §? 3Mehid @RI fewmy|




Q6

o) Hall # Mo, @ 2% & TR W GU&T0T & AT rEdiehfa & a1 §
IIRSAAGEAT Hleleh faeelel AT gl §? Hhid earr fe@ry|

) afg 10 sraeleral & Fa # 20 & 3ftad fGar srar § 3R 2 &1 A
faarer=T g1aT &, a & (ii) T e Y, TE @A g fF po=21 ¥

iii) ¥) T ool Q1 FARAWT Fef Tgell STl Hellel & AT aolel i 3efHTT
AT ITEdT &1 T Tgell S=HT TdeT & doled I HAlTS aded 1.15
fareltarmd §1 3R 98 94% FHARE gl TEcl § 7 Tgell Stedll ellel l
3T aotet 3R FHET 3T 1 AR 0.25 Thellema & 31f¥w g §, ar e
FT 3THR FIAT AT A1gU?

o) QU a0 ST & AR & AT, 90% 3IeRTeT 99% T & HA F4T
FAT 39 R J A T IS HT HF AT §HLAT TSI gl BIIM?

i) A chief financial officer (CFO) of a large company claims that the employees of his
company have an average earning () of more than ¥ 2100 per month. To test the claim,
Mr. Jack took a sample of 64 employees and found the sample average income of
%2135 with standard deviation equal to I 1360.

a) State the appropriate null and alternative hypotheses.

b) Based on the sample information, with a =2.5%, test the hypothesis stated in part (a).
What conclusion do you draw? Use p-value approach.

c) Would your conclusion in part (b) remain unchanged if a =1%, is used instead.

d) Calculate type II error (B) in part (b), for true u=32150. Show diagrammatically.

e) If the claim of CFO is that the employees of his company have an average earning of
% 2100 per month, how would you test this claim using p value approach, with a.
=2.5%.

(if) a) 36 out of 100 persons interviewed are familiar with the tax incentives given by the

government for installing solar panels, construct a 96 % traditional confidence

interval for the corresponding true proportion.

b) The average wages of 25 employees of a company are X 2500 with a standard
deviation of ¥ 250. Assuming wages to be normally distributed, calculate 98%
confidence upper bound for the average wages and interpret it.



Q6 i) Th T HUeA & Teh HET facig HASRY (HUH3) HT arar § o 38
HUAT & FAARGT @ 3ad FAS (n) 9fa A 22100 & 371¥F g1 a9 Fr
e e & faw, A S A 64 FATIRAT S FqHAr forar 3R urr &
AHAT 3T 3T X 2135 § 3raT AT fauee 11360 & SN gl

V) UG HAFd HR dhfeush TREHUST S qulel HIfs|

o) ST SR & MYUN W, FYaATa = 2.5% & A, HAET (V) H a5 TS
IR&eTaT T TE0T HfSA| 3T F41 Tshy fAdrera 82 @-A (p-value)

AT 39T SIS

@) I o = 1%, S 3T HAT AT 8, aF FAT H19* fIshy smer () &

3aRafda @7

9l) 3R Iy p=% 2150 § o &1 () & fow ey |l qfe (B) & orEr
RS 3pfa garT fe@|

) gfe TUE3N (CFO) &7 I araT & b 3R Fuar & SHaarar v dad
HATS T 2100 9T A &, d a = 2.5% & &Y & AT (p-value) Tieaor
T 3TIRT FIeh 3T ST GId T IET0T Hd HLd?

(i) ¥) OTeTTchR & fow a1 100 § ¥ 36 FfFd TR Ul & Tafid &= &
foIT TR garr QU v T Pcared & g g, s8 aredfas 3eard &
foIT 96% 9RURSE e 3icaRTer &1 AT ffad|

1) T FYAT F 25 FFARAT T 2250 F AAS Aot & @y iaa
FoTgdl 2500 Bl AT NS FAoledl A WAEY &9 @ faaRd far S g,
dl 3 Aelqy & fAT 98% favard Fodr aregdr Y oA RS 3rar
sHHT T FIfad|



A-2 Appendix Tables

Table A.1 Cumulative Binomial Probabilities

B(x; n,p) = X b(y; n,p)
a.n=>5 y=0

0.01 0.05 0.10 020 025 030 040 050 0.60 070 0.75 080 090 095 099

0 951 174 .590 328 237 168 .078 .031 .010 .002 .001 .000 .000 .000 .000
1 999 977 919 737 633 528 337 188  .087 .031 .016 .007 .000 .000 .000
X 2 1.000 999 991 942 896 .837 .683 .500 317 .163 104 .058 .009 .001  .000
3 1.000 1.000 1.000 993 984 969 913 812 .663 472 367 263 .081 .023 .00l
4 1.000 1.000 1.000 1.000 .999 998 990 969 922 832 763 .672 410 226 .049
b. n=10
p
0.01 0.05 0.10 0.20 025 030 040 050 0.60 070 0.75 080 090 095 0.99
0 904 .599 .349 107 056 .028 .006 .001 .000 .000 .000 .000 .000 .000 .000
1 996 914 736 376 244 149 046 .011 .002 .000 .000 .000 .000 .000 .000
2 1.000 988 930 678 526 383 167 .055 .012 .002 .000 .000 .000 .000 .000
3 1.000 999 987 879 776 650 382 .172 .055 .011 .004 .001 .000 .000 .000
y 4 1.000 1.000 998 967 922 850 .633 .377 .166 .047 .020 .006 .000 .000 .000
5 1.000 1.000 1.000 994 980 953 834 .623 367 .150 .078 .033 .002 .000 .000
6 1.000 1.000 1.000 999 996 989 945 828 .618 350 224 121 .013 .001  .000
7 1.000 1.000 1.000 1.000 1.000 .998 988 945 833 .617 474 322 070 .012 .000
8§ 1.000 1.000 1.000 1.000 1.000 1.000 .998 989 954 851 .756 .624 264 .086 .004
9 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .999 994 972 944 893 .651 401 .096
c. n=15
p
0.01 0.05 0.10 0.20 0.25 030 040 050 060 070 0.75 080 090 0.95 0.99
0 .860 463 206 .035 .013 .005 .000 .000 .000 .000 .000 .000 .000 .000 .000
1 .990 .829 .549 167 .080 .035 .005 .000 .000 .000 .000 .000 .000 .000 .000
2 1.000 964 816 398 236 127 .027 .004 .000 .000 .000 .000 .000 .000 .000
3 1.000 995 944 648 461 297  .091 .018 .002 .000 .000 .000 .000 .000 .000
4 1.000 .999 987 836  .686 515 217  .059 .009 .001 .000 .000 .000 .000 .000
5  1.000 1.000 998 939 852 722 403 .151 .034 .004 .001 .000 .000 .000 .000
6 1.000 1.000 1.000 982 943 869 .610 .304 .095 .015 .004 .001 .000 .000 .000
X 7 1.000 1.000 1.000 996 983 950 787 500 213 .050 .017 .004 .000 .000 .000
8 1.000 1.000 1.000 999 996 985 905 .696 390 .131 .057 .018 .000 .000 .000
9 1.000 1.000 1.000 1.000 999 996 966 .849 597 278 148 .061 .002 .000 .000
10  1.000 1.000 1.000 1.000 1.000 999 991 941 783 485 314 .164 .013 .001  .000
11 1.000 1.000 1.000 1.000 1.000 1.000 .998 982 909 .703 .539 352 .056 .005 .000
12 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .996 973 873 764 602 .184 .036 .000
13 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .995 965 920 .833 451 .171 .010
14 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 995 987 965 .794 537 .140

(continued)
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Appendix Tables A-3

Table A.1 Cumulative Binomial Probabilities (cont.) B(X: n, p) = zx: by; n, p)
y=0

d. n=20

0.01 0.05 0.10 020 025 030 040 050 0.60 070 0.75 080 090 095 0.99

0 818 358 122 .012 .003 .001 .000 .000 .000 .000 .000 .000 .000 .000 .000
1 983 736 392 069 .024 .008 .001 .000 .000 .000 .000 .000 .000 .000 .000
2 999 925 677 206 .091  .035 .004 .000 .000 .000 .000 .000 .000 .000 .000
3 1.000 984 .867 411225 107 .016 .001 .000 .000 .000 .000 .000 .000 .000
4 1.000 997 957 .630 415 238 .051 .006 .000 .000 .000 .000 .000 .000 .000
5 1.000 1.000 989 804 617 416 126 .021 .002 .000 .000 .000 .000 .000 .000
6 1.000 1.000 998 913 78 .608 250 .058 .006 .000 .000 .000 .000 .000 .000
7 1.000 1.000 1.000 968 898 772 416 132 .021 .001 .000  .000 .000 .000 .000
& 1.000 1.000  1.000 990 959 887 596 252 .057 .005 .001 .000 .000 .000 .000
9 1.000 1.000 1.000 997 986 952 755 412 128 .017 .004 .001 .000 .000 .000
X 10 1.000 1.000  1.000 999 996 983 872 588 245 .048 .014 .003 .000 .000 .000
11 1.000 1.000 1.000 1.000 .999 995 943 748 404 .113 .041 .010 .000 .000  .000
12 1.000 1.000 1.000 1.000 1.000 999 979 868 .584 228 .102 .032 .000 .000 .000
13 1.000 1.000 1.000 1.000 1.000 1.000 .994 942 750 392 214 .087 .002 .000 .000
14 1.000 1.000 1.000 1.000 1.000 1.000 998 979 874 584 383 .196 .011 .000 .000
15 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .994 949 762 585 370 .043 .003 .000
16 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .999 984 893 .775 589 .133 .016 .000
17 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .996 965 909 .794 323 .075 .001
18 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .999 992 976 931 .608 264 .017
19 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .999 997 988 878 .642 .182

(continued)

Copyright 2010 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



A-4 Appendix Tables

Table A.1 Cumulative Binomial Probabilities (cont.) B(X: n, p) = ZX: by; n, p)
y=0

e. Nn=25

0.01 0.05 0.10 020 025 030 040 050 0.60 070 0.75 080 090 095 099

0 778 277 072 .004 .001 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
1 974 .642 271 .027 .007 .002 .000 .000 .000 .000 .000 .000 .000 .000 .000
2 998 .873 537 .098 .032  .009 .000 .000 .000 .000 .000 .000 .000 .000 .000
3 1.000 966 764 234 .096 .033 .002 .000 .000 .000 .000 .000 .000 .000 .000
4 1.000 993 902 421214 .090 .009 .000 .000 .000 .000 .000 .000 .000 .000
5 1.000 .999 967 617 378 193 .029 .002 .000 .000 .000 .000 .000 .000 .000
6 1.000 1.000 991 780 561 341 .074 .007 .000 .000 .000 .000 .000 .000 .000
7 1.000 1.000 998 891 727 512 154 .022  .001  .000 .000 .000 .000 .000  .000
8 1.000 1.000 1.000 953 851 .677 274 .054 .004 .000 .000 .000 .000 .000 .000
9 1.000 1.000 1.000 983 929 811 425 115 .013 .000 .000 .000 .000 .000 .000
10 1.000 1.000  1.000 994 970 902 586 212 .034 .002 .000 .000 .000 .000 .000
11 1.000 1.000 1.000 998 980 956 732 345 078 .006 .00l .000 .000 .000 .000
X 12 1.000 1.000 1.000 1.000 997 983 846 .500 .154 .017 .003 .000 .000 .000 .000
13 1.000  1.000 1.000 1.000 .999 994 922 .655 268 .044 .020 .002 .000 .000  .000
14 1.000 1.000 1.000 1.000 1.000 998 966 .788 414 .098 .030 .006 .000 .000  .000
15 1.000 1.000 1.000 1.000 1.000 1.000 .987 885 .575 .189 .071 .017 .000 .000  .000
16 1.000 1.000 1.000 1.000 1.000 1.000 .996 946 .726 .323 .149 .047 .000 .000  .000
17 1.000 1.000 1.000 1.000 1.000 1.000 999 978 846 488 273 .109 .002 .000 .000
18 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .993 926 .659 439 220 .009 .000 .000
19 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .998 971 807 .622 383 .033 .001 .000
20 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 991 910 .786 .579 .098 .007  .000
21 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 998 967 904 766 .236 .034  .000
22 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .991 968 902 463 .127 .002
23 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .998 993 973 .729 358 .026
24 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .999 996 .928 .723 222
. . - X — Y
Table A.2 Cumulative Poisson Probabilities Foo ) = S e y!M
y=0
13
1 2 3 4 S .6 v 8 9 1.0
0 .905 819 741 .670 .607 .549 497 449 407 368
1 .995 982 963 938 910 878 .844 .809 772 736
2 1.000 999 .996 .992 986 977 .966 953 937 920
X 3 1.000 1.000 999 998 997 994 991 987 981
4 1.000 1.000 1.000 .999 .999 998 .996
5 1.000 1.000 1.000 .999
6 1.000

(continued)
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Appendix Tables A-5

Table A.2 Cumulative Poisson Probabilities (cont. X e
(cont) Focw = 3 A

y=0 y

|7

2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 15.0 20.0
0 135 .050 018 .007 .002 .001 .000 .000 .000 .000 .000
1 406 .199 .092 .040 017 .007 .003 .001 .000 .000 .000
2 677 423 238 125 .062 .030 .014 .006 .003 .000 .000
3 857 .647 433 265 151 .082 .042 021 .010 .000 .000
4 947 815 .629 440 285 173 .100 .055 .029 .001 .000
5 983 916 785 616 446 301 191 116 067 .003 .000
6 995 966 889 762 .606 450 313 207 130 .008 .000
7 1999 988 949 867 744 .599 453 324 220 018 001
8 1.000 996 979 932 847 729 593 456 333 037 002
9 999 992 968 916 .830 17 587 458 .070 .005
10 1.000 997 986 957 901 816 706 583 118 011
11 999 995 980 947 .888 .803 .697 185 021
12 1.000 998 991 973 936 876 792 268 .039
13 999 996 987 966 926 864 363 .066
14 1.000 999 994 983 .959 917 466 105
15 999 998 992 978 951 568 157
16 1.000 999 996 989 973 .664 221
17 1.000 998 995 .986 749 297
X 18 .999 998 993 819 381
19 1.000 999 997 875 470
20 1.000 998 917 .559
21 999 947 644
22 1.000 967 721
23 981 787
24 989 .843
25 994 888
26 997 922
27 998 948
28 999 966
29 1.000 978
30 987
31 992
32 995
33 997
34 999
35 999
36 1.000
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A-6 Appendix Tables

Table A.3 Standard Normal Curve Areas @ =PZ=2)

Standard normal density curve

v

Shaded area= (2)

i
I
I
I
I
:
0

z
z .00 .01 .02 .03 04 .05 .06 07 .08 09
34 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0002
-33 .0005 .0005 .0005 .0004 .0004 .0004 .0004 .0004 .0004 .0003
-32 .0007 .0007 .0006 .0006 .0006 .0006 .0006 .0005 .0005 .0005
-3.1 .0010 .0009 .0009 .0009 .0008 .0008 .0008 .0008 .0007 .0007
-3.0 0013 0013 0013 0012 0012 0011 0011 0011 .0010 0010
29 .0019 0018 .0017 .0017 0016 0016 0015 0015 0014 0014
-238 .0026 .0025 0024 0023 0023 .0022 0021 0021 .0020 0019
27 .0035 0034 .0033 .0032 .0031 .0030 .0029 0028 .0027 .0026
-2.6 .0047 0045 0044 0043 0041 .0040 .0039 .0038 .0037 .0036
-25 .0062 .0060 .0059 .0057 .0055 0054 .0052 0051 .0049 .0038
24 .0082 .0080 0078 0075 .0073 0071 .0069 0068 .0066 0064
-23 0107 0104 0102 .0099 .0096 .0094 .0091 .0089 .0087 .0084
22 0139 0136 0132 0129 0125 0122 0119 0116 0113 0110
-2.1 0179 0174 0170 0166 0162 0158 0154 0150 0146 0143
-2.0 0228 0222 0217 0212 0207 .0202 0197 0192 0188 0183
-1.9 0287 0281 0274 0268 0262 0256 0250 0244 0239 0233
-18 0359 0352 0344 0336 0329 0322 0314 0307 0301 0294
-17 0446 0436 0427 0418 .0409 .0401 0392 0384 0375 0367
-1.6 0548 0537 0526 0516 0505 .0495 0485 0475 0465 0455
-15 0668 0655 0643 0630 0618 .0606 0594 0582 0571 0559
~14 .0808 0793 0778 0764 0749 0735 0722 0708 0694 0681
-13 .0968 0951 0934 0918 .0901 .0885 .0869 0853 0838 0823
-12 1151 1131 1112 1093 1075 .1056 1038 .1020 .1003 .0985
~1.1 1357 1335 1314 1292 1271 1251 1230 1210 1190 1170
-1.0 1587 1562 1539 1515 1492 1469 1446 1423 1401 1379
-0.9 1841 1814 1788 1762 1736 1711 1685 1660 1635 1611
-0.8 2119 2090 2061 2033 2005 1977 .1949 1922 1894 1867
-0.7 2420 2389 2358 2327 2296 2266 2236 2206 2177 2148
-0.6 2743 2709 2676 2643 2611 2578 2546 2514 2483 2451
-0.5 3085 3050 3015 2981 2946 2912 2877 2843 2810 2776
0.4 3446 3409 3372 3336 3300 3264 3228 3192 3156 3121
-03 3821 3783 3745 3707 3669 3632 3594 3557 3520 3482
—0.2 4207 4168 4129 4090 4052 4013 3974 3936 3897 3859
-0.1 4602 4562 4522 4483 4443 4404 4364 4325 4286 4247
-0.0 5000 4960 4920 4880 4840 4801 4761 4721 4681 4641
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Appendix Tables A-7

Table A.3 Standard Normal Curve Areas (cont.) d(z2) = P(Z =2)
z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
0.0 .5000 .5040 .5080 5120 5160 5199 .5239 .5279 5319 .5359
0.1 5398 5438 5478 5517 5557 .5596 .5636 5675 5714 5753
0.2 5793 5832 5871 5910 .5948 .5987 .6026 .6064 .6103 .6141
0.3 .6179 6217 6255 6293 .6331 .6368 .6406 .6443 .6480 .6517
0.4 .6554 .6591 .6628 6664 .6700 .6736 .6772 .6808 .6844 .6879
0.5 .6915 .6950 .6985 7019 7054 7088 7123 7157 7190 7224
0.6 7257 7291 7324 7357 7389 7422 7454 7486 7517 7549
0.7 7580 7611 7642 7673 7704 7734 7764 7794 7823 7852
0.8 7881 7910 .7939 7967 7995 .8023 8051 .8078 .8106 8133
0.9 8159 .8186 8212 .8238 .8264 .8289 8315 .8340 8365 .8389
1.0 8413 .8438 .8461 .8485 .8508 .8531 .8554 8577 .8599 8621
1.1 .8643 .8665 .8686 .8708 .8729 .8749 .8770 .8790 .8810 .8830
1.2 .8849 .8869 .8888 .8907 .8925 .8944 .8962 .8980 .8997 9015
1.3 9032 .9049 9066 9082 .9099 9115 9131 9147 9162 9177
1.4 9192 9207 9222 9236 9251 9265 9278 9292 9306 9319
1.5 9332 9345 9357 9370 9382 9394 .9406 9418 .9429 9441
1.6 9452 9463 9474 9484 9495 9505 9515 9525 9535 9545
1.7 9554 9564 9573 9582 9591 9599 9608 9616 9625 9633
1.8 9641 .9649 9656 9664 9671 9678 9686 9693 9699 9706
1.9 9713 9719 9726 9732 9738 9744 9750 9756 9761 9767
2.0 9772 9778 9783 9788 9793 9798 9803 9808 9812 9817
2.1 9821 9826 9830 9834 9838 9842 9846 9850 9854 9857
2.2 9861 9864 9868 9871 9875 9878 9881 9884 9887 9890
2.3 9893 9896 9898 9901 .9904 .9906 .9909 9911 9913 9916
2.4 9918 .9920 9922 9925 9927 .9929 9931 9932 9934 9936
2.5 9938 .9940 9941 9943 .9945 .9946 9948 .9949 9951 19952
2.6 9953 9955 9956 9957 .9959 .9960 9961 9962 9963 9964
2.7 9965 9966 9967 9968 .9969 .9970 9971 9972 9973 9974
2.8 9974 9975 9976 9977 9977 9978 .9979 .9979 .9980 9981
2.9 9981 9982 9982 9983 .9984 .9984 9985 9985 .9986 9986
3.0 9987 9987 9987 9988 9988 .9989 9989 9989 9990 9990
3.1 .9990 9991 9991 9991 .9992 .9992 .9992 .9992 .9993 .9993
3.2 19993 19993 .9994 .9994 .9994 .9994 .9994 9995 9995 9995
33 9995 9995 9995 .9996 .9996 .9996 .9996 9996 .9996 .9997
34 .9997 9997 9997 9997 .9997 .9997 9997 9997 9997 9998
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Table A.4 The Incomplete Gamma Function |

FOGa) = [ =y eV dy
o1'(@)

& 1 2 3 4 5 6 7 8 9 10
1 .632 264 .080 .019 .004 .001 .000 .000 .000 .000
2 .865 .594 323 143 .053 .017 .005 .001 .000 .000
3 950 .801 577 353 185 .084 .034 012 .004 .001
4 982 908 762 567 371 215 111 .051 .021 .008
5 993 .960 875 735 .560 384 238 133 .068 .032
6 998 983 938 .849 715 554 394 256 153 .084
7 .999 993 970 918 .827 .699 .550 401 271 170
8 1.000 997 .986 958 .900 .809 .687 547 407 283
9 .999 .994 979 945 .884 793 .676 544 413
10 1.000 997 990 971 933 .870 780 .667 542
11 999 995 985 962 921 857 768 .659
12 1.000 998 992 980 954 911 .845 758
13 .999 .996 989 974 946 .900 .834
14 1.000 998 994 986 968 938 .891
15 999 997 992 982 963 930
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Table A.5 Critical Values for t Distributions t, density curve

Shaded area = o

i
I
I
I
I
:
0

tzx,v
47

v .10 .05 025 01 .005 001 .0005
1 3.078 6.314 12.706 31.821 63.657 318.31 636.62
2 1.886 2.920 4.303 6.965 9.925 22.326 31.598
3 1.638 2.353 3.182 4.541 5.841 10.213 12.924
4 1.533 2.132 2.776 3.747 4.604 7.173 8.610
5 1.476 2.015 2.571 3.365 4.032 5.893 6.869
6 1.440 1.943 2.447 3.143 3.707 5.208 5.959
7 1.415 1.895 2.365 2.998 3.499 4.785 5.408
8 1.397 1.860 2.306 2.896 3.355 4.501 5.041
9 1.383 1.833 2.262 2.821 3.250 4.297 4.781
10 1.372 1.812 2.228 2.764 3.169 4.144 4.587
11 1.363 1.796 2.201 2.718 3.106 4.025 4.437
12 1.356 1.782 2.179 2.681 3.055 3.930 4.318
13 1.350 1.771 2.160 2.650 3.012 3.852 4.221
14 1.345 1.761 2.145 2.624 2.977 3.787 4.140
15 1.341 1.753 2.131 2.602 2.947 3.733 4.073
16 1.337 1.746 2.120 2.583 2.921 3.686 4.015
17 1.333 1.740 2.110 2.567 2.898 3.646 3.965
18 1.330 1.734 2.101 2.552 2.878 3.610 3.922
19 1.328 1.729 2.093 2.539 2.861 3.579 3.883
20 1.325 1.725 2.086 2.528 2.845 3.552 3.850
21 1.323 1.721 2.080 2.518 2.831 3.527 3.819
22 1.321 1.717 2.074 2.508 2.819 3.505 3.792
23 1.319 1.714 2.069 2.500 2.807 3.485 3.767
24 1.318 1.711 2.064 2.492 2.797 3.467 3.745
25 1.316 1.708 2.060 2.485 2.787 3.450 3.725
26 1.315 1.706 2.056 2.479 2.779 3.435 3.707
27 1.314 1.703 2.052 2.473 2.771 3421 3.690
28 1.313 1.701 2.048 2.467 2.763 3.408 3.674
29 1.311 1.699 2.045 2.462 2.756 3.396 3.659
30 1.310 1.697 2.042 2.457 2.750 3.385 3.646
32 1.309 1.694 2.037 2.449 2.738 3.365 3.622
34 1.307 1.691 2.032 2.441 2.728 3.348 3.601
36 1.306 1.688 2.028 2.434 2.719 3.333 3.582
38 1.304 1.686 2.024 2.429 2.712 3319 3.566
40 1.303 1.684 2.021 2.423 2.704 3.307 3.551
50 1.299 1.676 2.009 2.403 2.678 3.262 3.496
60 1.296 1.671 2.000 2.390 2.660 3.232 3.460
120 1.289 1.658 1.980 2.358 2.617 3.160 3.373
1.282 1.645 1.960 2.326 2.576 3.090 3.291
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Table A.7 Critical Values for Chi-Squared Distributions x2 density curve

Shaded area = o

0 (i Xow
o
v 995 .99 975 .95 90 .10 .05 .025 .01 .005
1 0.000 0.000 0.001 0.004 0.016 2.706 3.843 5.025 6.637 7.882
2 0.010 0.020 0.051 0.103 0.211 4.605 5.992 7.378 9.210 10.597
3 0.072 0.115 0.216 0.352 0.584 6.251 7.815 9.348 11.344 12.837
4 0.207 0.297 0.484 0.711 1.064 7.779 9.488 11.143 13.277 14.860
5 0412 0.554 0.831 1.145 1.610 9.236 11.070 12.832 15.085 16.748
6 0.676 0.872 1.237 1.635 2.204 10.645 12.592 14.440 16.812 18.548
7 0.989 1.239 1.690 2.167 2.833 12.017 14.067 16.012 18.474 20.276
8 1.344 1.646 2.180 2.733 3.490 13.362 15.507 17.534 20.090 21.954
9 1.735 2.088 2.700 3.325 4.168 14.684 16.919 19.022 21.665 23.587
10 2.156 2.558 3.247 3.940 4.865 15.987 18.307 20.483 23.209 25.188
11 2.603 3.053 3.816 4.575 5.578 17.275 19.675 21.920 24.724 26.755
12 3.074 3.571 4.404 5.226 6.304 18.549 21.026 23.337 26.217 28.300
13 3.565 4.107 5.009 5.892 7.041 19.812 22.362 24.735 27.687 29.817
14 4.075 4.660 5.629 6.571 7.790 21.064 23.685 26.119 29.141 31.319
15 4.600 5.229 6.262 7.261 8.547 22.307 24.996 27.488 30.577 32.799
16 5.142 5.812 6.908 7.962 9.312 23.542 26.296 28.845 32.000 34.267
17 5.697 6.407 7.564 8.682 10.085 24.769 27.587 30.190 33.408 35.716
18 6.265 7.015 8.231 9.390 10.865 25.989 28.869 31.526 34.805 37.156
19 6.843 7.632 8.906 10.117 11.651 27.203 30.143 32.852 36.190 38.580
20 7434 8.260 9.591 10.851 12.443 28.412 31.410 34.170 37.566 39.997
21 8.033 8.897 10.283 11.591 13.240 29.615 32.670 35.478 38.930 41.399
22 8.643 9.542 10.982 12.338 14.042 30.813 33.924 36.781 40.289 42.796
23 9.260 10.195 11.688 13.090 14.848 32.007 35.172 38.075 41.637 44.179
24 9.886 10.856 12.401 13.848 15.659 33.196 36.415 39.364 42.980 45.558
25 10.519 11.523 13.120 14.611 16.473 34.381 37.652 40.646 44.313 46.925
26 11.160 12.198 13.844 15.379 17.292 35.563 38.885 41.923 45.642 48.290
27 11.807 12.878 14.573 16.151 18.114 36.741 40.113 43.194 46.962 49.642
28 12.461 13.565 15.308 16.928 18.939 37916 41.337 44.461 48.278 50.993
29 13.120 14.256 16.147 17.708 19.768 39.087 42.557 45.772 49.586 52.333
30 13.787 14.954 16.791 18.493 20.599 40.256 43.773 46.979 50.892 53.672
31 14.457 15.655 17.538 19.280 21.433 41.422 44,985 48.231 52.190 55.000
32 15.134 16.362 18.291 20.072 22271 42.585 46.194 49.480 53.486 56.328
33 15.814 17.073 19.046 20.866 23.110 43.745 47.400 50.724 54.774 57.646
34 16.501 17.789 19.806 21.664 23.952 44.903 48.602 51.966 56.061 58.964
35 17.191 18.508 20.569 22.465 24.796 46.059 49.802 53.203 57.340 60.272
36 17.887 19.233 21.336 23.269 25.643 47212 50.998 54.437 58.619 61.581
37 18.584 19.960 22.105 24.075 26.492 48.363 52.192 55.667 59.891 62.880
38 19.289 20.691 22.878 24.884 27.343 49.513 53.384 56.896 61.162 64.181
39 19.994 21.425 23.654 25.695 28.196 50.660 54.572 58.119 62.426 65.473
40 20.706 22.164 24.433 26.509 29.050 51.805 55.758 59.342 63.691 66.766

3
Forv >40,X§va(1 _3_{_2 3)
’ ov  *\ov
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Table A.8 t Curve Tail Areas

t curve Area to the
| 1

0 t

t

v 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

0.0 500 .500 .500 .500 .500 .500 .500 .500 .500 .500 .500 .500 .500 .500 .500 .500 .500 .500
0.1 468 465 463 463  462. 462 462 461 461 461 461 461 461 461 461 461 461 461
0.2 A37 430 427 426 425 424 424 423 423 423 423 422 422 422 422 422 422 422
0.3 407 396 392 390 388 387 386 386 386 .385 .385 385 384 384 384 384 384 .384
0.4 379 364 358 355 353 352 351 350 349 349 348 348 348 347 347 347 347 347
0.5 352 333 326 322 319 317 316 315 315 314 313 313 313 312 312 312 312 312
0.6 328 305 295 290 287 285 284 283 282 281 .280 .280 .279 279 279 278 278 278
0.7 306 278 267 261 258 255 253 252 251 250 249 249 248 247 247 247 247 246
0.8 285 254 241 234 230 227 225 223 222 221 220 .220 219 218 218 218 217 217
0.9 267 .232 217 210 205 201 199 197 196 .195 .194 .193 .192 .191 .191 .191 .190 .190
1.0 250 211 196 187 182 178 175 173 172 170 169 .169 .168 .167 .167 .166 .166 .165
1.1 235 193 176 167 162 157 154 152 150 .149 .147 .146 .146 .144 .144 144 143 143
1.2 221 177 158 148 142 138 135 132 130 .129 128 .127 126 .124 .124 124 123 123
1.3 209 162 142 132 125 121 .117 115 113 111 110 .109 .108 .107 .107 .106 .105 .105
1.4 197 148 128 117 110  .106 .102 .100 .098 .096 .095 .093 .092 .091 .091 .090 .090 .089
1.5 A87 136 115 104 .097 .092 .089 .086 .084 .082 .081 .080 .079 .077 .077 .077 .076 .075
1.6 178 125 104 .092 .085 .080 .077 .074 .072 .070 .069 .068 .067 .065 .065 .065 .064 .064
1.7 169 116 .094 .082 .075 .070 .065 .064 .062 .060 .059 .057 .056 .055 .055 .054 .054 .053
1.8 161 107 .085 .073 .066 .061 .057 .055 .053 .051 .050 .049 .048 .046 .046 .045 .045 .044
1.9 154 .099 .077 .065 .058 .053 .050 .047 .045 .043 .042 .041 .040 .038 .038 .038 .037 .037
2.0 148 .092 .070 .058 .051 .046 .043 .040 .038 .037 .035 .034 .033 .032 .032 .031 .031 .030
2.1 141 .085 .063 .052 .045 .040 .037 .034 .033 .031 .030 .029 .028 .027 .027 .026 .025 .025
2.2 136 .079 058 .046 .040 .035 .032 .029 .028 .026 .025 .024 .023 .022 .022 .021 .021 .021
2.3 131 .074 052 .041 .035 .031 .027 .025 .023 .022 .021 .020 .019 .018 .018 .018 .017 .017
24 126 .069 048 .037 .031 .027 .024 .022 .020 .019 .018 .017 .016 .015 .015 .014 .014 .014
2.5 121 .065 .044 .033 .027 .023 .020 .018 .017 .016 .015 .014 .013 .012 .012 .012 .011 .01l
2.6 117 .061 .040 .030 .024 .020 .018 .016 .014 .013 .012 .012 .011 .010 .010 .010 .009 .009
2.7 13 .057 .037 .027 .021 .018 .015 .014 .012 .011 .010 .010 .009 .008 .008 .008 .008 .007
2.8 109 .054 .034 .024 .019 .016 .013 .012 .010 .009 .009 .008 .008 .007 .007 .006 .006 .006
2.9 106 .051 .031 .022 .017 .014 .011 .010 .009 .008 .007 .007 .006 .005 .005 .005 .005 .005
3.0 102 .048 .029 .020 .015 .012 .010 .009 .007 .007 .006 .006 .005 .004 .004 .004 .004 .004
3.1 099 .045 .027 .018 .013 .011 .009 .007 .006 .006 .005 .005 .004 .004 .004 .003 .003 .003
3.2 096 .043 .025 .016 .012 .009 .008 .006 .005 .005 .004 .004 .003 .003 .003 .003 .003 .002
3.3 .094 .040 .023 .015 .011 .008 .007 .005 .005 .004 .004 .003 .003 .002 .002 .002 .002 .002
34 .091 .038 .021 .014 .010 .007 .006 .005 .004 .003 .003 .003 .002 .002 .002 .002 .002 .002
3.5 .089 .036 .020 .012 .009 .006 .005 .004 .003 .003 .002 .002 .002 .002 .002 .001 .001 .001
3.6 .086 .035 .018 .01l .008 .006 .004 .004 .003 .002 .002 .002 .002 .001 .001 .001 .001 .001
3.7 .084 .033 .017 .010 .007 .005 .004 .003 .002 .002 .002 .002 .001 .001 .001 .001 .001 .001
3.8 .082 .031 .016 .010 .006 .004 .003 .003 .002 .002 .001 .001 .001 .001 .001 .001 .001 .001
3.9 .080 .030 .015 .009 .006 .004 .003 .002 .002 .001 .001 .001 .001 .001 .001 .001 .001 .001
4.0 .078 .029 .014 .008 .005 .004 .003 .002 .002 .001 .001 .001 .001 .001 .001 .001 .000 .000

(continued)
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Table A.8 t Curve Tail Areas (cont.)

t curve Area to the
Mft
| 1

0 t

t

v 19 20 21 22 23 24 25 26 27 28 29 30 35 40 60 120 «(=2)

0.0 .500  .500 500 .500 500 .500 .500 .500 .500 .500 .500 .500 .500 .500 .500 .500  .500
0.1 461 461 461 461 461 461 461 461 461 461 461 461 460 460 460 460 460
0.2 422 422 422 422 422 422 422 422 421 421 421 421 421 421 421 421 421
0.3 384 384 384 383 383 383 383 383 383 383 383 383 383 383 383 382 382
0.4 347 347 347 347 346 346 346 346 346 346 346 346 346 346 345 345 345
0.5 311 311 311 311 311 311 311 311 311 310 310 310 310 310 309 .309 309
0.6 278 278 278 277 277 277 277 277 277 277 277 277 276 276 275 275 274
0.7 246 246 246 246 245 245 245 245 245 245 245 245 244 244 243 243 242
0.8 217 217 216 216 216 216 216 215 215 215 215 215 215 214 213 213 212
0.9 190 189 189 189 .189 .189 .188 .188 .188 .188 .188 .188 .187 .187 .186 .185  .184
1.0 165 165 164 164 164 164 163 163 .163 .163 163 .163 .162 .162 .161 .160  .159
1.1 143 142 142 142 141 141 141 141 141 140 .140 .140 .139 .139 138 .137  .136
1.2 1220 1220 122 121 121 121 121 1200 .120 .120 .120 .120 .119 .119 117 116  .115
1.3 105 .104 104 .104 .103 .103 .103 .103 .102 .102 .102 .102 .101 .101 .099 .098  .097
1.4 .089 .089 .088 .088 .087 .087 .087 .087 .086 .086 .086 .08 .085 .085 .083 .082  .081
1.5 075 .075 .074 .074 .074 .073 .073 .073 .073 .072 .072 .072 .071 .071 .069 .068  .067
1.6 063 .063 .062 .062 .062 .061 .061 .061 .061 .060 .060 .060 .059 .059 .057 .056  .055
1.7 .053 .052 .052 .052 .051 .051 .051 .051 .050 .050 .050 .050 .049 .048 .047 .046  .045
1.8 .044 043 .043 .043 .042 .042 .042 .042 .042 .041 .041 .041 .040 .040 .038 .037  .036
1.9 .036 .036 .036 .035 .035 .035 .035 .034 .034 .034 .034 .034 .033 .032 .031 .030 .029
2.0 .030 .030 .029 .029 .029 .028 .028 .028 .028 .028 .027 .027 .027 .026 .025 .024  .023
2.1 025 .024 .024 .024 .023 .023 .023 .023 .023 .022 .022 .022 .022 .021 .020 .019  .018
2.2 .020 .020 .020 .019 .019 .019 .019 .018 .018 .018 .018 .018 .017 .017 .016 .015 .014
2.3 .016 .016 .016 .016 .015 .015 .015 .015 .015 .015 .014 .014 .014 .013 .012 .012  .011
2.4 .013 .013 .013 .013 .012 .012 .012 .012 .012 .012 .012 .011 .011 .011 .010 .009  .008
2.5 .011 .011 .010 .010 .010 .010 .010 .010 .009 .009 .009 .009 .009 .008 .008 .007  .006
2.6 .009 .009 .008 .008 .008 .008 .008 .008 .007 .007 .007 .007 .007 .007 .006 .005  .005
2.7 .007 .007 .007 .007 .006 .006 .006 .006 .006 .006 .006 .006 .005 .005 .004 .004  .003
2.8 .006 .006 .005 .005 .005 .005 .005 .005 .005 .005 .005 .004 .004 .004 .003 .003  .003
2.9 .005 .004 .004 .004 .004 .004 .004 .004 .004 .004 .004 .003 .003 .003 .003 .002 .002
3.0 .004 .004 .003 .003 .003 .003 .003 .003 .003 .003 .003 .003 .002 .002 .002 .002  .001
3.1 .003 .003 .003 .003 .003 .002 .002 .002 .002 .002 .002 .002 .002 .002 .001 .001 .001
3.2 .002 .002 .002 .002 .002 .002 .002 .002 .002 .002 .002 .002 .001 .001 .001 .001 .001
3.3 .002 .002 .002 .002 .002 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .000
34 .002 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .000  .000
3.5 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .000 .000  .000
3.6 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .000 .000 .000 .000  .000
3.7 .001 .001 .001 .001 .001 .001 .001 .001 .000 .000 .000 .000 .000 .000 .000 .000  .000
3.8 .001 .001 .001 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000  .000
3.9 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000  .000
4.0 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000  .000
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A-14 Appendix Tables

Table A.9 Critical Values for F Distributions

v, = numerator df

o 1 2 3 4 5 6 7 8 9
.100 39.86 49.50 53.59 55.83 57.24 58.20 58.91 59.44 59.86
1 .050 161.45 199.50 215.71 224.58 230.16 233.99 236.77 238.88 240.54
.010 4052.20 4999.50 5403.40 5624.60 5763.60 5859.00 5928.40 5981.10 6022.50
.001 | 405,284 500,000 540,379 562,500 576,405 585,937 592,873 598,144 602,284
.100 8.53 9.00 9.16 9.24 9.29 9.33 9.35 9.37 9.38
’ 050 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38
.010 98.50 99.00 99.17 99.25 99.30 99.33 99.36 99.37 99.39
.001 998.50 999.00 999.17 999.25 999.30 999.33 999.36 999.37 999.39
.100 5.54 5.46 5.39 5.34 5.31 5.28 5.27 5.25 5.24
3 .050 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81
.010 34.12 30.82 29.46 28.71 28.24 2791 27.67 27.49 27.35
.001 167.03 148.50 141.11 137.10 134.58 132.85 131.58 130.62 129.86
.100 4.54 432 4.19 4.11 4.05 4.01 3.98 3.95 3.94
4 .050 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00
.010 21.20 18.00 16.69 15.98 15.52 15.21 14.98 14.80 14.66
.001 74.14 61.25 56.18 53.44 51.71 50.53 49.66 49.00 48.47
.100 4.06 3.78 3.62 3.52 3.45 3.40 3.37 3.34 3.32
5 .050 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77
.010 16.26 13.27 12.06 11.39 10.97 10.67 10.46 10.29 10.16
.001 47.18 37.12 33.20 31.09 29.75 28.83 28.16 27.65 27.24
5 .100 3.78 3.46 3.29 3.18 3.11 3.05 3.01 2.98 2.96
§ 6 .050 5.99 5.14 4.76 4.53 4.39 4.28 421 4.15 4.10
s .010 13.75 10.92 9.78 9.15 8.75 8.47 8.26 8.10 7.98
'E .001 35.51 27.00 23.70 21.92 20.80 20.03 19.46 19.03 18.69
5 .100 3.59 3.26 3.07 2.96 2.88 2.83 2.78 2.75 2.72
-ﬁ 7 .050 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68
o .010 12.25 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.72
.001 29.25 21.69 18.77 17.20 16.21 15.52 15.02 14.63 14.33
.100 3.46 3.11 2.92 2.81 2.73 2.67 2.62 2.59 2.56
3 .050 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39
.010 11.26 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.91
.001 25.41 18.49 15.83 14.39 13.48 12.86 12.40 12.05 11.77
.100 3.36 3.01 2.81 2.69 2.61 2.55 2.51 2.47 2.44
9 .050 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18
.010 10.56 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.35
.001 22.86 16.39 13.90 12.56 11.71 11.13 10.70 10.37 10.11
.100 3.29 2.92 2.73 2.61 2.52 2.46 2.41 2.38 2.35
10 .050 4.96 4.10 3.71 3.48 3.33 322 3.14 3.07 3.02
.010 10.04 7.56 6.55 5.99 5.64 5.39 5.20 5.06 4.94
.001 21.04 14.91 12.55 11.28 10.48 9.93 9.52 9.20 8.96
.100 3.23 2.86 2.66 2.54 2.45 2.39 2.34 2.30 227
1 .050 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90
.010 9.65 7.21 6.22 5.67 5.32 5.07 4.89 4.74 4.63
.001 19.69 13.81 11.56 10.35 9.58 9.05 8.66 8.35 8.12
.100 3.18 2.81 2.61 2.48 2.39 2.33 2.28 2.24 221
12 .050 4.75 3.89 3.49 3.26 3.11 3.00 291 2.85 2.80
.010 9.33 6.93 5.95 5.41 5.06 4.82 4.04 4.50 4.39
.001 18.64 12.97 10.80 9.63 8.89 8.38 8.00 7.71 7.48
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Appendix Tables A-15

Table A.9 Critical Values for F Distributions (cont.)

v, = numerator df

10 12 15 20 25 30 40 50 60 120 1000

60.19 60.71 61.22 61.74 62.05 62.26 62.53 62.69 62.79 63.06 63.30
241.88 24391 245.95 248.01 249.26 250.10 251.14 251.77 252.20 253.25 254.19
6055.80  6106.30  6157.30  6208.70  6239.80  6260.60  6286.80  6302.50  6313.00 633940  6362.70
605,621 610,668 615,764 620,908 624,017 626,099 628,712 630,285 631,337 633,972 636,301

9.39 9.41 9.42 9.44 9.45 9.46 9.47 9.47 9.47 9.48 9.49
19.40 19.41 19.43 19.45 19.46 19.46 19.47 19.48 19.48 19.49 19.49
99.40 99.42 99.43 99.45 99.46 99.47 99.47 99.48 99.48 99.49 99.50

999.40 999.42 999.43 999.45 999.46 999.47 999.47 999.48 999.48 999.49 999.50

5.23 5.22 5.20 5.18 5.17 5.17 5.16 5.15 5.15 5.14 5.13

8.79 8.74 8.70 8.66 8.63 8.62 8.59 8.58 8.57 8.55 8.53
27.23 27.05 26.87 26.69 26.58 26.50 26.41 26.35 26.32 26.22 26.14

129.25 128.32 127.37 126.42 125.84 125.45 124.96 124.66 124.47 123.97 123.53

3.92 3.90 3.87 3.84 3.83 3.82 3.80 3.80 3.79 3.78 3.76

5.96 591 5.86 5.80 5.77 5.75 5.72 5.70 5.69 5.66 5.63
14.55 14.37 14.20 14.02 13.91 13.84 13.75 13.69 13.65 13.56 13.47
48.05 47.41 46.76 46.10 45.70 45.43 45.09 44.88 44.75 44.40 44.09

3.30 3.27 3.24 3.21 3.19 3.17 3.16 3.15 3.14 3.12 3.11

4.74 4.68 4.62 4.56 4.52 4.50 4.46 4.44 4.43 4.40 437
10.05 9.89 9.72 9.55 9.45 9.38 9.29 9.24 9.20 9.11 9.03
26.92 26.42 2591 25.39 25.08 24.87 24.60 24.44 24.33 24.06 23.82

2.94 2.90 2.87 2.84 2.81 2.80 2.78 2.77 2.76 2.74 2.72

4.06 4.00 3.94 3.87 3.83 3.81 3.77 3.75 3.74 3.70 3.67

7.87 7.72 7.56 7.40 7.30 7.23 7.14 7.09 7.06 6.97 6.89
18.41 17.99 17.56 17.12 16.85 16.67 16.44 16.31 16.21 15.98 15.77

2.70 2.67 2.63 2.59 2.57 2.56 2.54 2.52 2.51 2.49 247

3.64 3.57 3.51 3.44 3.40 3.38 3.34 3.32 3.30 3.27 3.23

6.62 6.47 6.31 6.16 6.06 5.99 5.91 5.86 5.82 5.74 5.66
14.08 13.71 13.32 12.93 12.69 12.53 12.33 12.20 12.12 11.91 11.72

2.54 2.50 2.46 242 2.40 2.38 2.36 2.35 2.34 232 2.30

3.35 3.28 3.22 3.15 3.11 3.08 3.04 3.02 3.01 2.97 2.93

5.81 5.67 5.52 5.36 5.26 5.20 5.12 5.07 5.03 4.95 4.87
11.54 11.19 10.84 10.48 10.26 10.11 9.92 9.80 9.73 9.53 9.36

242 2.38 2.34 2.30 2.27 225 2.23 222 2.21 2.18 2.16

3.14 3.07 3.01 2.94 2.89 2.86 2.83 2.80 2.79 2.75 2.71

5.26 5.11 4.96 4.81 4.71 4.65 4.57 4.52 4.48 4.40 432

9.89 9.57 9.24 8.90 8.69 8.55 8.37 8.26 8.19 8.00 7.84

2.32 2.28 2.24 2.20 2.17 2.16 2.13 2.12 2.11 2.08 2.06

2.98 291 2.85 2.77 2.73 2.70 2.66 2.64 2.62 2.58 2.54

4.85 4.71 4.56 4.41 431 4.25 4.17 4.12 4.08 4.00 3.92

8.75 8.45 8.13 7.80 7.60 7.47 7.30 7.19 7.12 6.94 6.78

2.25 2.21 2.17 2.12 2.10 2.08 2.05 2.04 2.03 2.00 1.98

2.85 2.79 2.72 2.65 2.60 2.57 2.53 2.51 2.49 2.45 241

4.54 4.40 4.25 4.10 4.01 3.94 3.86 3.81 3.78 3.69 3.61

7.92 7.63 7.32 7.01 6.81 6.68 6.52 6.42 6.35 6.18 6.02

2.19 2.15 2.10 2.06 2.03 2.01 1.99 1.97 1.96 1.93 1.91

2.75 2.69 2.62 2.54 2.50 247 2.43 2.40 2.38 2.34 2.30

430 4.16 4.01 3.86 3.76 3.70 3.62 3.57 3.54 3.45 3.37

7.29 7.00 6.71 6.40 6.22 6.09 5.93 5.83 5.76 5.59 5.44
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A-16 Appendix Tables

Table A.9 Critical Values for F Distributions (cont.)

v, = numerator df
« 1 2 3 4 5 6 7 8 9

.100 3.14 2.76 2.56 2.43 2.35 2.28 2.23 2.20 2.16

3 .050 4.67 3.81 3.41 3.18 3.03 2.92 2.83 2.77 2.71

.010 9.07 6.70 5.74 5.21 4.86 4.62 4.44 4.30 4.19

.001 17.82 12.31 10.21 9.07 8.35 7.86 7.49 721 6.98

.100 3.10 2.73 2.52 2.39 231 224 2.19 2.15 2.12

14 .050 4.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.65

010 8.86 6.51 5.56 5.04 4.69 4.46 428 4.14 4.03

.001 17.14 11.78 9.73 8.62 7.92 7.44 7.08 6.80 6.58

.100 3.07 2.70 2.49 2.36 227 221 2.16 2.12 2.09

s .050 454 3.68 3.29 3.06 2.90 2.79 271 2.64 2.59

.010 8.68 6.36 5.42 4.89 456 432 4.14 4.00 3.89

.001 16.59 11.34 9.34 8.25 7.57 7.09 6.74 6.47 6.26

.100 3.05 2.67 2.46 233 2.24 2.18 2.13 2.09 2.06

16 .050 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54

.010 8.53 6.23 5.29 4.77 4.44 420 4.03 3.89 3.78

.001 16.12 10.97 9.01 7.94 7.27 6.80 6.46 6.19 5.98

.100 3.03 2.64 2.44 231 222 2.15 2.10 2.06 2.03

17 .050 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49

.010 8.40 6.11 5.19 4.67 434 4.10 3.93 3.79 3.68

.001 15.72 10.66 8.73 7.68 7.02 6.56 6.22 5.96 5.75

= .100 3.01 2.62 2.42 2.29 2.20 2.13 2.08 2.04 2.00
= 18 .050 441 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46
= 010 8.29 6.01 5.09 458 425 4.01 3.84 3.71 3.60
E .001 15.38 10.39 8.49 7.46 6.81 6.35 6.02 5.76 5.56
g .100 2.99 261 2.40 227 2.18 2.11 2.06 2.02 1.98
< 19 .050 438 3.52 3.13 2.90 2.74 2.63 2.54 2.48 242
I .010 8.18 5.93 5.01 4.50 4.17 3.94 3.77 3.63 3.52
A .001 15.08 10.16 8.28 7.27 6.62 6.18 5.85 5.59 5.39
.100 2.97 2.59 2.38 225 2.16 2.09 2.04 2.00 1.96

20 .050 435 3.49 3.10 2.87 2.71 2.60 2.51 2.45 2.39

.010 8.10 5.85 4.94 4.43 4.10 3.87 3.70 3.56 3.46

.001 14.82 9.95 8.10 7.10 6.46 6.02 5.69 5.44 5.24

.100 2.96 2.57 2.36 223 2.14 2.08 2.02 1.98 1.95

)1 .050 432 3.47 3.07 2.84 2.68 2.57 2.49 242 237

.010 8.02 5.78 487 437 4.04 3.81 3.64 3.51 3.40

.001 14.59 9.77 7.94 6.95 6.32 5.88 5.56 5.31 5.11

.100 2.95 2.56 235 222 2.13 2.06 2.01 1.97 1.93

- .050 430 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34

.010 7.95 5.72 482 431 3.99 3.76 3.59 3.45 3.35

.001 14.38 9.61 7.80 6.81 6.19 5.76 5.44 5.19 4.99

.100 2.94 2.55 2.34 221 2.11 2.05 1.99 1.95 1.92

- .050 428 3.42 3.03 2.80 2.64 2.53 2.44 237 232

010 7.88 5.66 4.76 426 3.94 3.71 3.54 341 3.30

.001 14.20 9.47 7.67 6.70 6.08 5.65 5.33 5.09 4.89

.100 2.93 2.54 233 2.19 2.10 2.04 1.98 1.94 1.91

" .050 426 3.40 3.01 2.78 2.62 2.51 2.42 236 2.30

010 7.82 5.61 472 422 3.90 3.67 3.50 3.36 3.26

.001 14.03 9.34 7.55 6.59 5.98 5.55 5.23 4.99 4.80
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Appendix Tables A-17

Table A.9 Critical Values for F Distributions (cont.)

v, = numerator df

10 12 15 20 25 30 40 50 60 120 1000
2.14 2.10 2.05 2.01 1.98 1.96 1.93 1.92 1.90 1.88 1.85
2.67 2.60 2.53 2.46 241 2.38 2.34 2.31 2.30 225 221
4.10 3.96 3.82 3.66 3.57 3.51 3.43 3.38 3.34 3.25 3.18
6.80 6.52 6.23 593 5.75 5.63 5.47 5.37 5.30 5.14 4.99
2.10 2.05 2.01 1.96 1.93 1.91 1.89 1.87 1.86 1.83 1.80
2.60 2.53 2.46 2.39 2.34 231 227 2.24 222 2.18 2.14
3.94 3.80 3.66 3.51 3.41 3.35 3.27 3.22 3.18 3.09 3.02
6.40 6.13 5.85 5.56 5.38 5.25 5.10 5.00 4.94 4.77 4.62
2.06 2.02 1.97 1.92 1.89 1.87 1.85 1.83 1.82 1.79 1.76
2.54 2.48 2.40 233 2.28 2.25 2.20 2.18 2.16 2.11 2.07
3.80 3.67 3.52 3.37 3.28 3.21 3.13 3.08 3.05 2.96 2.88
6.08 5.81 5.54 5.25 5.07 4.95 4.80 4.70 4.64 4.47 4.33
2.03 1.99 1.94 1.89 1.86 1.84 1.81 1.79 1.78 1.75 1.72
2.49 242 2.35 2.28 2.23 2.19 2.15 2.12 2.11 2.06 2.02
3.69 3.55 3.41 3.26 3.16 3.10 3.02 297 2.93 2.84 2.76
5.81 5.55 5.27 4.99 4.82 4.70 4.54 4.45 4.39 4.23 4.08
2.00 1.96 1.91 1.86 1.83 1.81 1.78 1.76 1.75 1.72 1.69
2.45 2.38 231 2.23 2.18 2.15 2.10 2.08 2.06 2.01 1.97
3.59 3.46 3.31 3.16 3.07 3.00 2.92 2.87 2.83 2.75 2.66
5.58 5.32 5.05 4.78 4.60 4.48 4.33 4.24 4.18 4.02 3.87
1.98 1.93 1.89 1.84 1.80 1.78 1.75 1.74 1.72 1.69 1.66
241 2.34 2.27 2.19 2.14 2.11 2.06 2.04 2.02 1.97 1.92
3.51 3.37 3.23 3.08 2.98 292 2.84 2.78 2.75 2.66 2.58
5.39 5.13 4.87 4.59 4.42 4.30 4.15 4.06 4.00 3.84 3.69
1.96 1.91 1.86 1.81 1.78 1.76 1.73 1.71 1.70 1.67 1.64
2.38 2.31 2.23 2.16 2.11 2.07 2.03 2.00 1.98 1.93 1.88
3.43 3.30 3.15 3.00 291 2.84 2.76 2.71 2.67 2.58 2.50
5.22 4.97 4.70 4.43 4.26 4.14 3.99 3.90 3.84 3.68 3.53
1.94 1.89 1.84 1.79 1.76 1.74 1.71 1.69 1.68 1.64 1.61
2.35 2.28 2.20 2.12 2.07 2.04 1.99 1.97 1.95 1.90 1.85
3.37 3.23 3.09 2.94 2.84 2.78 2.69 2.64 2.61 2.52 243
5.08 4.82 4.56 4.29 4.12 4.00 3.86 3.77 3.70 3.54 3.40
1.92 1.87 1.83 1.78 1.74 1.72 1.69 1.67 1.66 1.62 1.59
2.32 2.25 2.18 2.10 2.05 2.01 1.96 1.94 1.92 1.87 1.82
3.31 3.17 3.03 2.88 2.79 2.72 2.64 2.58 2.55 2.46 2.37
4.95 4.70 4.44 4.17 4.00 3.88 3.74 3.64 3.58 3.42 3.28
1.90 1.86 1.81 1.76 1.73 1.70 1.67 1.65 1.64 1.60 1.57
2.30 2.23 2.15 2.07 2.02 1.98 1.94 1.91 1.89 1.84 1.79
3.26 3.12 2.98 2.83 2.73 2.67 2.58 2.53 2.50 2.40 232
4.83 4.58 4.33 4.06 3.89 3.78 3.63 3.54 3.48 332 3.17
1.89 1.84 1.80 1.74 1.71 1.69 1.66 1.64 1.62 1.59 1.55
2.27 2.20 2.13 2.05 2.00 1.96 1.91 1.88 1.86 1.81 1.76
3.21 3.07 2.93 2.78 2.69 2.62 2.54 2.48 2.45 2.35 2.27
4.73 4.48 4.23 3.96 3.79 3.68 3.53 3.44 3.38 3.22 3.08
1.88 1.83 1.78 1.73 1.70 1.67 1.64 1.62 1.61 1.57 1.54
2.25 2.18 2.11 2.03 1.97 1.94 1.89 1.86 1.84 1.79 1.74
3.17 3.03 2.89 2.74 2.64 2.58 2.49 2.44 2.40 2.31 222
4.64 4.39 4.14 3.87 3.71 3.59 3.45 3.36 3.29 3.14 2.99
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A-18 Appendix Tables

Table A.9 Critical Values for F Distributions (cont.)

v, = numerator df
@ 1 2 3 4 5 6 7 8 9

100 2.92 2.53 2.32 2.18 2.09 2.02 1.97 1.93 1.89

25 .050 4.24 3.39 2.99 2.76 2.60 2.49 2.40 2.34 2.28

.010 7.77 5.57 4.68 4.18 3.85 3.63 3.46 3.32 322

.001 13.88 9.22 7.45 6.49 5.89 5.46 5.15 491 4.71

100 291 2.52 2.31 2.17 2.08 2.01 1.96 1.92 1.88

26 .050 4.23 3.37 2.98 2.74 2.59 2.47 2.39 232 227

.010 7.72 5.53 4.064 4.14 3.82 3.59 3.42 3.29 3.18

.001 13.74 9.12 7.36 6.41 5.80 5.38 5.07 4.83 4.64

100 2.90 2.51 2.30 2.17 2.07 2.00 1.95 1.91 1.87

27 .050 421 3.35 2.96 2.73 2.57 2.46 2.37 2.31 2.25

.010 7.68 5.49 4.60 4.11 3.78 3.56 3.39 3.26 3.15

.001 13.61 9.02 7.27 6.33 5.73 5.31 5.00 4.76 4.57

100 2.89 2.50 2.29 2.16 2.06 2.00 1.94 1.90 1.87

28 .050 4.20 3.34 2.95 2.71 2.56 2.45 2.36 2.29 2.24

.010 7.64 5.45 4.57 4.07 3.75 3.53 3.36 3.23 3.12

.001 13.50 8.93 7.19 6.25 5.66 5.24 4.93 4.69 4.50

.100 2.89 2.50 2.28 2.15 2.06 1.99 1.93 1.89 1.86

29 .050 4.18 3.33 2.93 2.70 2.55 2.43 2.35 2.28 222

.010 7.60 5.42 4.54 4.04 3.73 3.50 3.33 3.20 3.09

.001 13.39 8.85 7.12 6.19 5.59 5.18 4.87 4.64 445

S .100 2.88 2.49 2.28 2.14 2.05 1.98 1.93 1.88 1.85

§ 30 .050 4.17 3.32 2.92 2.69 2.53 2.42 2.33 2.27 221

g .010 7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.17 3.07

E .001 13.29 8.77 7.05 6.12 5.53 5.12 4.82 4.58 4.39
=}

5 .100 2.84 2.44 2.23 2.09 2.00 1.93 1.87 1.83 1.79

-ﬁ 40 .050 4.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 2.12

N .010 7.31 5.18 431 3.83 3.51 3.29 3.12 2.99 2.89

.001 12.61 8.25 6.59 5.70 5.13 4.73 4.44 421 4.02

.100 2.81 2.41 2.20 2.06 1.97 1.90 1.84 1.80 1.76

50 .050 4.03 3.18 2.79 2.56 2.40 2.29 2.20 2.13 2.07

.010 7.17 5.06 4.20 3.72 3.41 3.19 3.02 2.89 2.78

.001 12.22 7.96 6.34 5.46 4.90 451 422 4.00 3.82

.100 2.79 2.39 2.18 2.04 1.95 1.87 1.82 1.77 1.74

60 .050 4.00 3.15 2.76 2.53 2.37 2.25 2.17 2.10 2.04

.010 7.08 4.98 4.13 3.65 3.34 3.12 2.95 2.82 2.72

.001 11.97 7.77 6.17 5.31 4.76 4.37 4.09 3.86 3.69

.100 2.76 2.36 2.14 2.00 1.91 1.83 1.78 1.73 1.69

100 .050 3.94 3.09 2.70 2.46 2.31 2.19 2.10 2.03 1.97

.010 6.90 4.82 3.98 3.51 3.21 2.99 2.82 2.69 2.59

.001 11.50 7.41 5.86 5.02 4.48 4.11 3.83 3.61 3.44

.100 2.73 2.33 2.11 1.97 1.88 1.80 1.75 1.70 1.66

200 .050 3.89 3.04 2.65 2.42 2.26 2.14 2.06 1.98 1.93

.010 6.76 4.71 3.88 3.41 3.11 2.89 2.73 2.60 2.50

.001 11.15 7.15 5.63 4.81 4.29 3.92 3.65 3.43 3.26

.100 2.71 2.31 2.09 1.95 1.85 1.78 1.72 1.68 1.64

1000 .050 3.85 3.00 2.61 2.38 222 2.11 2.02 1.95 1.89

.010 6.66 4.63 3.80 3.34 3.04 2.82 2.66 2.53 2.43

.001 10.89 6.96 5.46 4.65 4.14 3.78 3.51 3.30 3.13

(continued)
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Appendix Tables A-19

Table A.9 Critical Values for F Distributions (cont.)

v, = numerator df

10 12 15 20 25 30 40 50 60 120 1000
1.87 1.82 1.77 1.72 1.68 1.66 1.63 1.61 1.59 1.56 1.52
2.24 2.16 2.09 2.01 1.96 1.92 1.87 1.84 1.82 1.77 1.72
3.13 2.99 2.85 2.70 2.60 2.54 2.45 2.40 2.36 2.27 2.18
4.56 431 4.06 3.79 3.63 3.52 3.37 3.28 3.22 3.06 291
1.86 1.81 1.76 1.71 1.67 1.65 1.61 1.59 1.58 1.54 1.51
222 2.15 2.07 1.99 1.94 1.90 1.85 1.82 1.80 1.75 1.70
3.09 2.96 2.81 2.66 2.57 2.50 2.42 2.36 2.33 2.23 2.14
4.48 4.24 3.99 3.72 3.56 3.44 3.30 3.21 3.15 2.99 2.84
1.85 1.80 1.75 1.70 1.66 1.64 1.60 1.58 1.57 1.53 1.50
2.20 2.13 2.06 1.97 1.92 1.88 1.84 1.81 1.79 1.73 1.68
3.06 2.93 2.78 2.63 2.54 2.47 2.38 233 2.29 2.20 2.11
4.41 4.17 3.92 3.66 3.49 3.38 3.23 3.14 3.08 292 2.78
1.84 1.79 1.74 1.69 1.65 1.63 1.59 1.57 1.56 1.52 1.48
2.19 2.12 2.04 1.96 1.91 1.87 1.82 1.79 1.77 1.71 1.66
3.03 2.90 2.75 2.60 2.51 2.44 2.35 2.30 2.26 2.17 2.08
4.35 4.11 3.86 3.60 3.43 332 3.18 3.09 3.02 2.86 2.72
1.83 1.78 1.73 1.68 1.64 1.62 1.58 1.56 1.55 1.51 1.47
2.18 2.10 2.03 1.94 1.89 1.85 1.81 1.77 1.75 1.70 1.65
3.00 2.87 2.73 2.57 2.48 241 2.33 2.27 2.23 2.14 2.05
4.29 4.05 3.80 3.54 3.38 3.27 3.12 3.03 2.97 2.81 2.66
1.82 1.77 1.72 1.67 1.63 1.61 1.57 1.55 1.54 1.50 1.46
2.16 2.09 2.01 1.93 1.88 1.84 1.79 1.76 1.74 1.68 1.63
2.98 2.84 2.70 2.55 2.45 2.39 2.30 2.25 2.21 2.11 2.02
4.24 4.00 3.75 3.49 3.33 3.22 3.07 2.98 2.92 2.76 2.61
1.76 1.71 1.66 1.61 1.57 1.54 1.51 1.48 1.47 1.42 1.38
2.08 2.00 1.92 1.84 1.78 1.74 1.69 1.66 1.64 1.58 1.52
2.80 2.66 2.52 2.37 2.27 2.20 2.11 2.06 2.02 1.92 1.82
3.87 3.64 3.40 3.14 2.98 2.87 2.73 2.64 2.57 241 2.25
1.73 1.68 1.63 1.57 1.53 1.50 1.46 1.44 1.42 1.38 1.33
2.03 1.95 1.87 1.78 1.73 1.69 1.63 1.60 1.58 1.51 1.45
2.70 2.56 242 227 2.17 2.10 2.01 1.95 1.91 1.80 1.70
3.67 3.44 3.20 2.95 2.79 2.68 2.53 2.44 2.38 2.21 2.05
1.71 1.66 1.60 1.54 1.50 1.48 1.44 1.41 1.40 1.35 1.30
1.99 1.92 1.84 1.75 1.69 1.65 1.59 1.56 1.53 1.47 1.40
2.63 2.50 2.35 2.20 2.10 2.03 1.94 1.88 1.84 1.73 1.62
3.54 332 3.08 2.83 2.67 2.55 2.41 2.32 2.25 2.08 1.92
1.66 1.61 1.56 1.49 1.45 1.42 1.38 1.35 1.34 1.28 1.22
1.93 1.85 1.77 1.68 1.62 1.57 1.52 1.48 1.45 1.38 1.30
2.50 2.37 2.22 2.07 1.97 1.89 1.80 1.74 1.69 1.57 1.45
3.30 3.07 2.84 2.59 2.43 232 2.17 2.08 2.01 1.83 1.64
1.63 1.58 1.52 1.46 1.41 1.38 1.34 1.31 1.29 1.23 1.16
1.88 1.80 1.72 1.62 1.56 1.52 1.46 1.41 1.39 1.30 1.21
2.41 227 2.13 1.97 1.87 1.79 1.69 1.63 1.58 1.45 1.30
3.12 2.90 2.67 242 2.26 2.15 2.00 1.90 1.83 1.64 1.43
1.61 1.55 1.49 1.43 1.38 1.35 1.30 1.27 1.25 1.18 1.08
1.84 1.76 1.68 1.58 1.52 1.47 1.41 1.36 1.33 1.24 1.11
2.34 2.20 2.06 1.90 1.79 1.72 1.61 1.54 1.50 1.35 1.16
2.99 2.77 2.54 2.30 2.14 2.02 1.87 1.77 1.69 1.49 1.22
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Set A

Unique Paper Code- 12271302

Name of Paper - Intermediate Macroeconomics -1
Name of the Course-B.A ( Hons.) Economics
Semester - 111 (CBCS) - Core

Duration-3 hours

Maximum Marks 75

Answer any four questions out of six. Attempt all the parts of a question. All

questions carry equal marks

. a. The following information is given for an economy:

Money Supply (M/P) = 1600

Money Demand (M/P ¢) = 2Y-8,000i

Consumption: C =200 + 0.25 Y4, where Y4 1s Disposable income
Taxes (T) =200

Investment (I) = 150 +0.25Y -10001, where ‘1’ is the interest rate

Government Expenditure (G) = 250

(1). Derive the IS relation
(i1). Derive the LM relation
(111). Solve for equilibrium real output and interest rate

(1v). Solve for equilibrium values of C and I



(v). Now suppose that the real money supply increases to M/P= 1840. Solve for Y,i,
C,I and describe the effects of an expansionary monetary policy in words.

(vi). Set M/P equal to its initial value of 1600. Now suppose that government
spending increases to G =400. Summarize the effects of an expansionary fiscal
policyon Y, 1, and C.

(b) Suppose that the government undertakes a balanced budget expansion in
spending. Government spending rises from G to G' and there is an accompanying
increase in tax rates so that at the initial level of output the budget remains balanced
(1)Show the effect on the AD schedule.

(11) Discuss the effect of the balanced budget policy on output and interest rates in
the Keynesian case.

(111) Discuss the effect in the Classical case.

2 (a) Assume that the economy starts at the natural level of output . Now suppose
there is an increase in the price of oil.

(1) In an AD-AS diagram, show what happens to output and price in the short run
and in the medium run

(i1) What happens to unemployment rate in the short run and the medium run.

Suppose that the Central Bank decides to respond immediately to the oil price rise.
It wants to prevent the unemployment rate rise in the short run after the oil price rise.
Assume that the Central Bank changes the money supply once, immediately after

the oil price rise and then does not change the money supply again.

(i11)) Show how the Central Bank's action, affects the AS-AD diagram in the short

run and in the medium run.

(iv) How would output and the price level in the short run and in the medium run
compare to your answers in part (1)?



(v) How do the short run and medium run unemployment rates compare to your
answers from part (i1)?

(b) Suppose that interest rate has no effect on investment.
(1) What does this imply for the slope of the IS curve?
(11) What does this imply for the slope of the LM curve?
(ii1)) What does this imply for the slope of the AD curve?

3 (a) Suppose that the economy can be described by the following three equations.

Ut - Ui = -0.4(gyt - 3%) Okun's law
T - 1 = - (U - 5%) Phillip's curve
gyt = Zmt - Mt Aggregate demand

u,m,gy,gm represent unemployment rate, inflation rate, output growth and nominal

money growth respectively.

(1) What is the natural rate of unemployment for this economy ?

(11) Suppose that the unemployment rate is equal to the natural rate and the inflation
rate 1s 8%. What is the growth rate of output? What is the growth rate of money
supply?

(i11) Suppose that conditions are as in (ii), when, in year t, the authorities use
monetary policy to reduce inflation rate to 4%. in year t and keep it there.Given this
inflation rate, calculate the unemployment rate, growth of output and the rate of
nominal money growth for years t, t+1 using the above three equations.

(b) Discuss the following statements-

(1) The Phillips curve implies that when unemployment rate is high, inflation is low
and vice versa. Therefore, we may experience either high inflation or high

unemployment, but we will never experience both together.



(i1) As long as we do not mind having high inflation, we can achieve as low a level
of unemployment as we want. All we have to do is increase the demand for goods
and services by using expansionary fiscal policy.

(iii) The adaptive expectation hypothesis allows one to relate unobservable expected
variables to actual observable variables.

(iv) Rational expectations are the most accurate expectations

4(a) Explain how Modigliani constructs a statistically measurable form of the
consumption function using the Life Cycle hypothesis.
(b) Discuss with the help of a diagram how Friedman explains the short-run and

long-run consumption pattern with the help of permanent income hypothesis, .

(c) Explain the stagnation thesis. Was this found to be true empirically after World
War Il ?
5 (a) Explain with the help of diagrams., all three kinds of preferences an individual

might have and their corresponding equilibria in the portfolio balance approach.

(b) Explain from the above analysis how the aggregate money demand can be
impacted with increase in the level of uncertainty and secondly with an increase in
expected capital gains, when individuals diversify between bonds and money. Use

suitable diagrams.

(c) Suppose that the expected interest rate depends positively on current interest
rate. Explain the conditions under which an individual's money demand will look
the same as the case when expectations of interest rate are held with certainty in
the regressive expectations model.

6. (a) Explain the process of determination of equilibrium in the housing market in

the short run and long-run (in non-growing economy).



(b) What are the factors affecting the position of the housing demand curve? Explain
how the short run and long run equilibrium of the housing market change when there
is a change in these factors.?

(c) (1) What is the ‘q’ theory of investment?

(i1) Do you think that a high inventory sales ratio would always be a recessionary

signal? Discuss.



Unique Paper Code: 12031302

Name of the paper: Popular Literature (Core)
Name of the course: B.A. (Hons.) English
Maximum marks: 75

Time: 3+1 (one hour reserved for downloading of question paper, scanning and uploading of
answer sheets)

Students will attempt any THREE questions. All questions carry equal marks.
Answers to be written in 750-1000 words.

Q1. Through the Looking Glass by Carrol marks a departure in the history of Victorian
Children’s Literature. Discuss

Q2. In The Murder of Roger Ackroyd, the author presents a detective who goes about
systematically ‘solving’ a murder mystery through the use of logic and order.Do you agree
with his statement? Comment critically.

Q3. Philip K Dick’s Minority Report is not just a story about an individual, but a critique of
social and justice systems as well”. Do you agree? Give your views.

Q4. Discuss the significance of the title “Bhimayana”, and comment on Vyam’s depiction of
the Mahad Satyagraha.

FOR VH STUDENTS ONLY : Discuss the challenges faced by Ambedkar, as he
details them in Waiting for a Visa.

Q5. What does Suvin mean by “cognitive estrangement” ? Discuss the term and clarify its
meaning by illustrating with examples from at least two SF stories in the course.

Q6. Discuss your understanding of the term “Popular Literature”, and the importance of
‘bestsellers’ within this field. To illustrate your answer, use as an example at least one text
that you have studied in this paper.



UPC: 12031303

Name of the course: B.A. (Honours) English (CBCS -LOCF)

Name of the paper: British Poetry and Drama: 17" and 18" Centuries (Core)
Semester: 111

Marks: 75

Time limit: 3+1 (one hour reserved for downloading of question paper, scanning and
uploading of answer sheets)

Attempt any THREE questions. All questions carry equal marks. Answers should be written
in 750-1000 words each.

1.Do you agree with the view that Macbeth is fighting a lost battle against forces beyond his
control? Give a reasoned argument. 25

2.To what extent is Milton's Satan the true protagonist of Paradise Lost? Analyse the poet’s
complex construction of his heroic staturein Book 1. 25

3. Angellica Bianca is absent at the conclusion of The Rover. Discuss how this dramatic plot
pattern represents the traditional binary between the virgin heroine and the courtesan. 25

4. Critically comment on how Pope in The Rape of the Lock satirises the displaced values of a
world that sets more stock in appearances than realities, 25

5. In his philosophical treatise Discourse on the Method for Conducting One's Reason Well

and for Seeking Truth in the Sciences, how does Descartess doubt and scepticism towards

sensory knowledge lead to his well-known formulation “I think therefore | am’?
25

6.The seventeenth century in England witnessed extensive debates on power, especially in
the sphere of politics, monarchy and governance. Critically examine the statement with
reference to any one of the following texts in your syllabus. Shakespeare’s Macbeth, Thomas
Hobbes' s Leviathan and Milton’ s Paradise Lost. 25
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Unique Paper Code: : 12031301

Name of the course: B.A (Honours) English
Name of the Paper: American Literature
Semester: i

Marks: 75

Time Limit: 3+1(one hour reserved for downloading question papers, scanning and
Uploading of the answer scripts)

Attempt any three questions out of the six questions given below. All questions carry
equal marks. Answers to be written in 750-1000 words. 25x3=75

1. In The Glass Menagerie, Tennessee Williams presents a grim reality in contrast to the
great American Dream. Do you agree? Give a reasoned answer.

2. Toni Morrison’s Beloved is dedicated to “sixty million and more” slaves in America.
Elucidate the role and importance of memory in reclaiming the stories of “the
unspeakable things, unspoken”.

3. Discuss Alan Ginsberg’s poem “A Supermarket in California” as a critique of the
consumer culture in America. Why does he invoke the poets Walt Whitman and Lorca
in the poem?

4. Explore how the theme of gender stereotypes and racial prejudices is explored in
different ways with reference to any two poems in your course.

5. Adrienne Rich argues for fear-less writing, one that brings out one’s true experiences
and identity. In the light of Rich’s essay “When We Dead Awaken”, examine Joy
Harjo’s poems as one that registers fearlessness in writing as a Native American
woman.

6. With reference to any one short story, discuss how they are representative of the
indigenous beliefs and mores of Native American culture and whether these are
narratives of hope.
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Sr. No. Of Question Paper

Unique Paper Code 12051301

Name of the Paper . Hindi Sahitya Ka Itihas (Aadhunik Kaal)

Name of the Course . B.A. (Hons.) Hindi

Semester c I
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Unique Paper Code: 12311347
B.A. (Hons.) History- (CORE NC)- CBCS (New Course)- Semester Il

Rise of the Modern West- |

Instructions for Candidates

Time: 3 Hours Maximum Marks : 75

Answers may be written either in English or in Hindi; but the same medium
should be used throughout the paper.

9 UT-UF &l It 31Ul T fe< fobddt Uep vTST § SIfSIT; Wifs It 3RY &bl HIegd Ueb
HIGRIEHEY

Attempt any Three questions. fopgl oI Tl &b 3R SIfSIv|
All questions carry equal marks. Tt goAT o 37 IHH & |

1. Do you think that the internal contradictions were prime movers in the
transition from feudalism to capitalism in western Europe?

&IT 319 Hi<Id 2 fob ufee IR § ArH-adre J gsildrg o HehAvT H 371dRe sidfdRig
YT TeTcb A?

2. Examine the main features of either the Portuguese or Spanish colonial
economy.

QTTTelT 37T WAt 3itufAdfeies refcuawelt sl & faQIodrail BT wiguT BHifsiy|

3. Discuss the development and contributions of Renaissance Humanism in
thought, literature and art in Italy.

ol N [daR, ATfecd 31K Bell & &F H YASIITRUT HHIATATG & {4 Ud ATarH! B
AT BIfSIT|

4. Analyse the significance of the Lutheran Reformation in 16th century
Germany.



16T 2rdaTedt STHAT H TeRATe! UHgUR 3ATeleld &b Hedd BT fd2etur HIfeiv|

5. Can the Price Revolution in the 16th century be primarily attributed to the
influx of silver from America? What was its impact on different social classes
and regions of Europe?

T 164 raTedl ® Hou shifd 3 foIg q@ad: 3rRidT Trel & 3INTHA &Y 9 3T ST bt
82 IT P fafi=T &3 3R ARSI avf TR gHBT AT TTd UST?

6. The feudal aristocracy constituted the social base of the European
monarchies in the 16th century. Discuss with reference to any one of the
following: England/ Spain/ France/ Russia.

16T 2rdTedt ® R IST=ll &bl HTATISTh 3ITHR ATHAT TSI T 27| STTeis/ T/
HII/59 § I fiodl tes & Tf o sqd! fadeqr SISl



SET-1

Unique Paper Code : 12313352 (NC)

Name of the Paper : Understanding Heritage
Name of the Course : B. A. (Hons)— History
Semester ;M

Duration : 3 Hours

Maximum Marks . 75

Instructions for Candidates:

1. Attempt any three questions.

2. All

guestions carry equal marks.

3. Answer may be written in Hindi or English but the same medium should be followed
throughout the paper.

BIEI

F fow Ader:

1. [l e et & 3R QS

2. g3 99T & 3 AW g.

3.8 YA-97 T 3AX 3ol AT fgear fohdl Teh HWT H SIfSIT, aifcher T3 3Rt 1 #eTsT
T g gleT A1fRU.

Q.1

Q.2

Q 3.

Q4.

Q.5

Q.6

The domain of Heritage is complex and contested. Analyse with examples.

Tad &1 3regga Sfed 3R Qo 1 3eedo & Iy f9eevur ST

Highlight how institutions and legal measures have contributed to the
preservation of Heritage?

ISR Y H8 IR R Hlefelt 3Tt oF fawrad & w701 7 Aerare fgar g2

Explain the role played by Heritage in Nation building and the challenges faced.

Sg o TAATOT H TARIH T T ANTET & 2580 HESTET T il g7

Using the example of a heritage site investigate how travel and tourism have led
to commercialisation of heritage.

T OTd TIST & 3CIEI0T &l 3TN Fleh ofid e T Hy IrEr iR
WRed o Quda &1 caraarRNeor fhar g»

Describe the significance of cultural diversity in the creation of Heritage. Explain
with examples.

TRIET & AT & Arepfcaer fAfaedr & Aged &1 aull HY| 3eE0N & A1y
gt |

In the specific context of ‘eco-tourism’ reflect on the significance of natural
Heritage.

FhI-CRoA’ & TAfRIse HesT A grepfdess A & Hged T a2yl







Unique Paper Code : 12311348
Name of the Course : B.A. (Hons.) History
Name of the Subject :  History

Name of the Paper :  History of India IV (c. 1200-1500) (NC)
Semester 1 1
Duration ;3 hours Maximum Marks: 75

Instructions for Candidates:

Answers may be written either in English or in Hindi; but the same medium should be used
throughout the paper.

IR SAUSH A et o fore S wehd € |AfeRd O S O | W € HTEIH T SR R ST AR

Attempt any three questions.

[ExiE BTSSR ]

All questions carry equal marks.
off g3 & 7%k THH 2

1. Discuss the significance of Zia Barni's Tarikh-i-Firozshahi for reconstructing the
history of Delhi Sultanate.

foett weda o SRieT o QAT o foTg fSm et it arRig-- fetisreme! o wecd i aui
FHifs|

2. Examine the continuity and changes in the Igta system in the 13th and 14th centuries.

13 off 3t 14 f sraredt o 3T yoned! § fiarar ST uftadHt s afegor iR
3. Evaluate the external and internal dynamics in the making of the political culture of
the Vijayanagar state.

Tt Trsar St TStae ST o T o STedt TR ST ST ST Heaieh shitorl

4. Discuss the different aspects of rural economy and technology under the Sultans of
Delhi.
faeett o e o ded arHior srefsgarea ST Srenfireht o fafi= qeqetl 1 Hifsrl|

5. Analyze the price regulation measures in the late 13th and early 14th century Delhi
Sultanate. Why were these abandoned in later years?
13 = wraredt % 37 37 14 off 3rdredt ht yeeTd H oot geaad & g fafem sumh
farsgwor IS =g o IS § g0 It T fam a2

6. Discuss with suitable examples whether women saints in Medieval Indian society
could be labelled as 'rebels’ or '‘confirmists'.

ST IR o AT ==l HIH oF R AeAhIed= WA TS | Afear €@ai w1 TR ar
"SIl T ST TRl e



Unique Paper Code: 11011304

Name of Paper: History of the Media ( CBCS under LOCF)
Name of Course: B.A. (Hons.) Journalism

Semester: 111

Duration: 3 + 1 hour (one hour reserved for downloading of question paper, scanning and
uploading of answer sheet)

Maximum Marks: 75

Instructions for candidates
Attempt any three questions.
All questions carry equal marks.
Answers to be written in 750-1000 words
Write your University roll no.,name of course & Title of the paper on your answer sheet.

Sign at the bottom of each page of your answer sheet.

1. Explain how the print revolution ushered in a new age of modernity in the society. (25)

2. What role did the Indian press play in the struggle for independence? Give suitable
examples. (25)

3. The imposition of a national emergency in India during 1975 curbed the freedom of the
press. Comment. (25)

4. Analyze the role of All India Radio in rural development during the post-independence
years. (25)

5. Do you think that the formation of Prasar Bharti has been able to grant autonomy to
Doordarshan and All India Radio? Explain with reasons. (25)

6. How was television instrumental in forwarding the state’s developmental agenda in post-

independent India? Discuss. (25)



Unique Paper Code: 11011301

Name of the Course: B.A. (H) Journalism (Choice Based Credit System) under LOCF

Name of the Paper: Introduction to Broadcast Media

Semester: 11

Maximum Marks: 75

Duration: 3 + 1 Hrs. (One hour reserved for downloading of question paper, scanning &

uploading of answer sheets.)

Instructions for candidates
Attempt any three questions.
All questions carry equal marks.
Answers to be written in 750-1000 words
Write your University roll no.,name of course & Title of the paper on your answer sheet.
Sign at the bottom of each page of your answer sheet.

Q1.Define Sound-Scape. Explain how ambience and natural sound play a key role in sound
designing.
Q2. Explain directionality in microphones with specific usages in television production.
Q3. Write a television script using split page format on ANY ONE of the following:

a) Diwali Celebrations

b) COVID 19 in Delhi
Q4.Elaborate on different types of camera shots and movements that form visual grammar.
Q5.What is editing and its relevance in the modern television news rooms.

Q6.Explain elements of a television news bulletin with examples.



Unique Paper Code: 11013301

Name of the Paper: Radio Production (SEC)
Name of the Course: B. A. (Hons) Journalism
Semester: |l|

Marks: 75

Time Limit: 3+1 (one hour reserved for downloading of question paper, scanning
and uploading of answer sheets)

Instructions for candidates
Attempt any three questions.
All questions carry equal marks.
Answers to be written in 750-1000 words
Write your University roll no.,name of course & Title of the paper on your answer sheet.

Sign at the bottom of each page of your answer sheet.

1. What are the types and the functions of a radio studio? Briefly discuss the
acoustic considerations of the studio.

2. Research is considered an important element of radio production. Why? Discuss
the other elements of the pre-production stage in detail giving suitable examples.

3. Write in detail the process of making a Radio Documentary from pre-production
to production stage.

4. ‘Writing for the Ear means writing to be Heard’. Discuss the writing techniques
and its unique aspects for radio.

5. Explain in detail the roles and responsibilities of the producers and executive
producers involved in the radio production process.

6. How can the creative use of sound editing using sound effects, transitions and
the use of silence, impact the entire radio production? Explain with examples.



Name of Course : CBCS (LOCF) B.Sc. (H) Mathematics
Unique Paper Code 32351301

Name of Paper : BMATH305 — Theory of Real Functions
Semester : 11X

Duration : 3 hours

Maximum Marks : 75 Marks

Attempt any four questions. All questions carry equal marks.

1. Use the €-§ definition of the limit to show that
x3—2x+4 3

lim—————5= -.
*x?+4x—3 2
Use the sequential criteria for limits, to show that the following limit does not exist

}CiE%sgn <cos ((x_12)3)),

where sgn is the signum function.

2. Let r,L € Rand f:(—o,7) = R be a function. Prove that lim f(x) = L if and only if, for every
X——00

sequence < x, > in (—oo,7) such that if lim x,, = —oo, then the sequence (f(x,)) converges to L .
n—-oo

3. Suppose f :[a,b]— R isa monotonically increasing function. If f assumes every value between
f(a) and f(b) at least once, then show that f is continuous on [a, b].

Suppose f: R = R is a continuous function on R. Let a,b € R be such that a < b, then prove that
f~1(]a,b[) is an open interval in R, where Ja, b[ denotes an open interval in R .

4. Prove that the function sin(x?) is not uniformly continuous on [0,). However, it is
uniformly continuous on [0, a], where a > 0 is any fixed real number.

Suppose f:[0,2m] = R is continuous and f(0) = f(2m). Prove that there exists at
least one point ¢ € [0, 7] such that f(c) = f(c + 7).

5. Let f(x) = |cosx|,x € (0,2m). Determine that where the function f is differentiable, and where it
is not differentiable in the interval (0,27). Also, find the derivative at the points of
differentiability.

Let /* be a function defined on the real line R and suppose that it satisfies the condition

IfC) = fOI < (x —y)? forallx,y € R.

Prove that f is a constant function.

6. Using the Taylor’s theorem, find the approximate value of sin(0.4) with the error value being
calculated up to less than 10~



Let x €[0,1] and n € N, show that the following inequality holds

.3
n+ D

< (1 x? x3 x™
e’ — +x+i+§+ ..... +E

Using this inequality, approximate the value of v/e with an error value determined to be less
than 107,



Name of the Course : B.Sc. (Hons.) Mathematics CBCS (LOCF)

Unique Paper Code : 32351303

Name of the Paper : BMATH307 — Multivariate Calculus
Semester : I

Duration : 3 Hours

Maximum Marks 275

Attempt any four questions. All questions carry equal marks.

y3
1. Let f(x,y) = {x2+y?’ (x,¥) # (0,0)

0, (x,¥) = (0,0)

Is the function f continuous at (0,0)? Justify your answer.
Find an equation for the tangent plane to the surface z = f(x,y) defined above at the point P, (1, 2, g)

Also find the directional derivative of f(x,y) at Py(1,2) in the direction of v = 3i — 2j.

2. Find the critical point and classify each point as a relative minimum, relative maximum, or a saddle point
of

flx,y) = xye 8+,

Find the maximum and minimum values of f(x,y, z) = xyz subject to the constraint
x% 4+ 2y% + 422 = 24.

Where is the function f(x,y) = \/x? + y? differentiable?

3. Compute [ g Xe*YdA where R is the rectangle 0 < x < 1,1 <y < 2, using iterated integrals in both
orders.

Evaluate [/ R 6x2y dA if R is the region bounded between the curves y = x,y = 1 and 4y = x2.
Find the area of the region bounded between the curves r,(0) = 2 + sin36 and r,(0) = 4 — cos36.

4. Find the mass of the ellipsoid 4x2 + 4y? + z2 = 16 lying above the xy-plane if the density is given
by §(x,y,2) = z.

Determine the centroid of the solid bounded above by the sphere x2 + y% + z2 = 1 and below by the xy-
plane plane where the density is given by §(x,y,z) = z.



Compute fol fol x2y dx dy by changing u = x and v = xy.
S. Evaluate _cﬁc (x%zdx — yx®dy + 3dz) where C is the boundary of the triangle with vertices
(0,0,0),(1,1,0) and (1,1, 1).
Find a non-zero function h for which
F(x,y) = h(x)(xsiny + ycosy)i+ h(x)(x cosy — ysiny)j
is conservative.
Using line integral, find the area of the region enclosed by the asteroid
x=acos’t, y=asin®t(0<t<2m).

6. Find the mass of the lamina that is the portion of the paraboloid z = x2 4+ y? that lies below the plane
z = 2 with constant density §.

Verify Stokes” Theorem if F(x,y,z) = (x —y)i + (y —z)j + (z — x)k and S be the portion of the plane
x +y + z = 1 in the first octant assuming that the surface has an upward orientation.

Using the Divergence Theorem, evaluate || fs F.NdS, where F(x,y,z) = (z3i — x3j + y3k) and S is the
sphere x2+y? + z? = a?, with outward unit normal vector N.



Name of the Course : CBCS B.Sc. (H) Mathematics

Unique Paper Code : 32353301

Name of the Paper : SEC: LaTeX and HTML
Semester 111

Duration 3 Hours

Maximum Marks : 38

Attempt any four questions. All questions carry equal marks.

1. Fill in the blanks:

1) The boldfaced text in LaTeX is produced by ........ccccoveuererrennene command.

(i1) The output of $ a\times b$ in LaTeX is .........ovvvviviniiiniinnnnn. )

(ii1) The symbol o« can be produced in LaTeX using the command ..................... .

(iv) The string {ccc}isusedtodefine............................ and
................................. in the array environment in LaTeX.

) The combination of symbols \; is used in LaTeX
170 between the words.

(vi) .. command is used to create horizontal dots above the line in
LaTeX.

(vii)  In PSTricks, PS stands for .................... .

(Vi) o tag is used in HTML to add the largest heading to a paragraph.

(X) e HTML attribute is used to center align a paragraph.

2. Answer the following:

(i)

(ii)

(iii)

(iv)

(v)

(vi)

Give the command using PSTricks to draw an elliptic arc having vertical radius 2 cm
and horizontal radius 5 cm.

Write the input command in LaTeX to produce the following:

fx)=a +§:(a cosﬁ+b sinﬂ)
- 0 ] n L n L
n=

Correct the following input as per LaTeX commands:
If$x=0and $y=p § then § frac{a} {f} =2 $.

Write the code in LaTeX to plot the curves y = sin 2x and y = cos x on the same
coordinate system for x€ [0,2z/. Show the sine function as a solid curve and cosine
function as a dashed curve.

What is the difference between the following environments in LaTeX?
(a) \vdots and \ddots

(b) eqnarray and eqnarray*

(c) enumerate and itemize

Make the following element into a link that goes to https://www.du.ac.in
<A e > This is a link. </a>




3. Find the errors in the following LaTeX commands, write the corrected version and its output.

\Documentclass{beamer}
\usetheme{CambridgeUS}
\begin{title {SYSTEM OF LINEAR EQUATIONS}end({title}
\author{XYZ}
\begin{document}
\maketitle
\begin{frame}
\frametitle{System of Linear Equations}
\begin{egnarray*}
a_{11}x_1+a {12}x_2+\cdots+a_{In}x_n=b_1\\
a_{21}x_1+a_{22}x_2+\cdots+a_{2n}x_n=b_2 \newline
\vdots \vdots \ddots \vdots & & \vdots \newline
a_{mi1}x_1+a_{m2}x_2+\cdots+a_{mn}x n=b_m
\end{ egnarray*}
In the matrix form it can be written as \textbf{AX = b}. The augmented matrix of the
system is
\begin{equation}
M=[A]|b]=\left[\begin{matrix}{cccc|c}
a_{11} & a_{12} & \cdots &a_{1n} & b_1\\
a_{21} & a_{22} & \cdots &a_{2n} & b_2\\
\vdots & \vdots &\ddots &\vdots & \vdots\\
a_{m1} & a_{m2} & \cdots & a_{mn} & b_m\\
\end{matrix}\right]\end{equation}
\end{frame}
\begin{frame}
\frametitle{System of Linear Equations}
The system of linear equations is consistent if rank of [A|b] is equal to the rank of SAS
otherwise inconsistent.
\end{frame}

\begin{frame}
\start{center}
\Huge{Thank You}
\end{frame}
\end{center}

4. Write the code in LaTeX to produce the following output:



E[|X]] = /|.1'|f,\'(;1‘)(1.1'

/I-rIZa || fx (x)dx + /|-l‘|<(1 |z|fx (2)da

> /I_rlZu |z| fx (z)dz

> a x()dx

> /|-r|2n fx ()

= aE[X|>d]
~EX|2q < 20

a

5. Write an HTML code to generate the following web page and follow the given instructions
while writing the code:
(a) Font face of the text should be “Calibri”.
(b) Text colour of the main heading should be blue and of the sub-headings
should be red.
(c) The image to be included in the web page should be named as “bgblogo.jpg”.

Black Goose Bistro

THE RESTAURANT

The Black Goose Bistro offers lunch and dinner in a good ambience. The menu changes regularly to highlight
the freshest ingredients.

CATERING

You have FUN...we'll handle the cooking. Black Goose Catering can handle events from snacks for kitty parties
to elegant corporate lunches.

LOCATION AND HOURS
Block K, Cannaught Place, New Delhi;

Monday through Thursday 11am to 11pm,

Friday and Saturday, 11 am to midnight

6. Create the following presentation in LaTeX using beamer:
Slide-1



Slide-2

Slide-3

Slide-4

Volume of a Sphere

Myself

University of Delhi

Volume of a Sphere

Equation of a Sphere

The equation of a sphere is given by:

x? +y2 +22 =12

where r is the radius of the sphere.

Volume of a Sphere

Volume of a Sphere

Volume of a sphere is given by V = 4/3(rr3).
To calculate the volume of a sphere:

o Cube the radius

o Multiply by 47

@ Divide by 3

Volume of 2 Sphere




Thank You!

Myself Volume of a Sphere
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12101302_3 setl Social and Political Philosophy: Indian and Western (Core Paper) B.A.
(Hons) Philosophy LOCF
Duration: 3+1 Hours Maximum Marks: 75

Instructions for Candidates

omEl & fow Ader

Answers may be written either in English or in Hindi; but the same medium should be used

throughout the paper.

S8 YT U I SccX S AT T fohdly ueh e A Ao, W] Fafl el o1 AregH

T 1 gl AR

Attempt four questions in all.

fopegl T ULt & 3R SIS |

All questions carry equal marks.

T 9T & 3 AT & |

1. “For enlightenment of this kind, all that is needed is freedom. And the freedom in
question is the most innocuous form of all — freedom to make public use of one’s

reason in all matters.” Discuss with reference to Kant’s essay.

S G & ATACY & [oIU, hael TITAT T 3TaLTHdT &1 3R Ig ar Taaaar g s

oY 3TETTAhRe & — Tl et & gie T FrasiTicieh AT it T T | Hid

& oG & o dT H T HIFS |



. What is the ‘original position” and how does Rawls use it to discuss a framework for

‘justice as fairness’?

et FRf &/ §, 3R Uod 3Ry & &0 # = & <aredr ¥ & v sqe

P d TehR 99T Sl &7

Discuss the issue of multiculturalism and the politics of recognition with reference to

Charles Taylor’s views.

el Tol & faIRT & Togal qg&mj&qlq 3R A=A i T Hr T

HifaA|

. What aspects of the Modern Western Civilisation does Gandhi criticise in Hind

Swaraj? Comment.

eI feleh ATRTTCT HIFT o ahleT @ UGl ol IMEM o /o Fovror H Tt foham &2

fequoly HifGA|

. “In India we are suffering from this conflict between the spirit of the West and the

Nation of the West.” Discuss Tagore’s critique of Nationalism in this context.

‘ORI H §HF 91eare T ’cAT 3R R & IS & g & HROT o

3T & I” 39 Teedt & &R Fr Tsearg Hr gl H sarear e

Discuss the key issues of the feminist movement, with special reference to Nivedita

Menon’s reading.

ARIAIEY 3TTeclelall T FET TAATAT3T S carear Aoy - fFafedr AT & o

% Tecdl HI
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UNIQUE PAPER CODE : 12103311
NAME OF PAPER ; CRITICAL THINKING & DECISION MAKING
NAME OF THE COURS : B.A. (HONS.) PHILOSOPHY (SEC)
SEMESTER : 1 (LOCF)
Duration : 3 Hours
Maximum Marks : 75

Instruction for Candidates
Write your Roll No. on the top immediately on receipt of this question paper.

U UY U $ U R qRd 30T A AR ford|

Answers may be written either in English or in Hindi, but the same medium should be used
throughout the paper.

IR AT @ 3 a1 &t o forar o goar €, dfe 9yt SRe & fow we &
10T &1 YA &Y |

Attempt any four questions. | All questions carry equal marks.
fhegl TR 96T &7 3R SIS, Jefy geall & |AT 37 &

Q.1 Critical thinking is a skill to be learned and developed systematically?
How cognitive biases affect its development? Discuss.

AT U DI FARYT T Y ARG 3R fAHRIT ST T DI gl
IHAS Yarig YRUMT ford TR & SArTeTs A o [aHr &1 S1fdd Bl § |
fqaa Y |

Q.2 Stating general features of argument distinguish between deductive and
inductive arguments.

gfad @1 QT ORIvA §aid §T FEE iR SIMEHTE® gfaadl & i
3R WY DI |

Q.3 Distinguish between ‘vagueness’ and ‘ambiguity’. Explain and illustrate
various kinds of ‘ambiguity’.

YT 3R AFYAT A U B | RYYdT & AfNT USRI Bt YR AT B



Q.4 How critical thinking is used for assessing the credibility of any claim?
Discuss.

fedt W g9 ot fAygTadr &1 siedd &1 & o SeAdHe I &1
IUANT &Y far Srar g2 fad=mr &2 |

Q.5 Write an essay on various rhetorical devices.

fafi emdeReG ITHON W e ey ford |

Q.6 Discuss five distinct steps which are essential parts of any reflection process.

feddt ot ufafds ufsear & uig smaxas U @1 fad=aqT &



This question paper contains 2 pages.

UNIQUE PAPER CODE : 12101301

NAME OF PAPER : WESTERN PHILOSOPHY: DESCARTES TO KANT
NAME OF THE COURSE : B.A. (HONS.) (PHILOSOPHY)

SEMESTER : i

Duration : 3 Hours

Maximum Marks : 75

Instructions for Candidates

Answers may be written either in English or in Hindi, but the same medium should be used
throughout the paper.

SH YT U T 3T 33t AT Tger TohdT Teh AT 7 EITS oifehet Toft 3R o1 ATET# Uas &) 8leAT A1ie |

Attempt any four questions, all questions carry equal marks.

S IR 92T oA iy w2t & 37 G 2

1. What are the issues discussed in Rationalism and Empiricism? Explain.

JeferdIe; TaH 3fejsadTc H o1 HAEATE §? Sredl o |
2. Discuss the phllosophlcal method developed by Descartes in his ‘Discourse on the method’. In
this context, explain the four rules which he formulated.

TEEPIT AT AYS’ H I 6aRT [aeh ad areiferen afr T faagen IS | 58 Fegdt 7 30 IR
forsAT S carear KIS fSstet 3l gaeey fFar gl

3. Explain why Spinoza is labelled as a monist.

STEAT HITTY FETAIST T 3Teddare i gl ST g |

4. Discuss Locke’s views regarding the origin and classification of ideas.

Tt Y 3cufa vad geffaor & Geedy & i & Rt Y fFag=r fifad|

5. Explain Berkeley’s rejection of the idea of the material substance.

A geT A IauRuT i Tehel GaRT fohd T WeseT I ST TS|

6. Discuss Kant’s distinction between synthetic and analytic judgements. How does he show that
some a priori judgements are synthetic?

hiee EaRT TAREIYeh TUT TeReloeh 0Tl oh e S e 3 | d ot YR gy i & fh o
TR 0T Heeeveh g B |
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Sr. No. Of Question Paper :
Name of the Course : B.A (Hons.) Philosophy
Semester I
Name of the Paper : Applied Ethics
Unique Paper Code 212101303
Duration: 3 hrs. Max. Marks: 75

Instructions for the Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.
2. Attempt any FOUR questions.

3. All questions carry equal marks.

4. Answers may be written either in ENGLISH or HINDI; but the same medium
should be used throughout the paper.

eafdt & fow Ader

1. 38 WReT 99 & Ied gled W R/ A9l Al Ak MY w0 ford |

2. el IR WRAl @l 3R |

3. & WAl & 3 AT £

4. 3R ST A1 B A G S Fhd ¢ Afhed R IR A U & ACIH Hr
39T fhar ST wRv]

1. Whatis the meaning and nature of applied ethics? Explain.
cgragTRer AfARMET (Tearss vied) & 379 3R 3§ gefa Far g2 gAssv|

2. Can human rights be universal? Discuss with reference to Shashi Motilal’s views on moral
relativism.

FIT AEIOSHR AradifAs g Fohar 2 dfdes d9eTae W AR Ardiere & GOt &
st & faamem fifaw
3. Should Nature be regarded as means to human ends or end-in-itself? Answer with reasons.

FIAT G I AT & AU §F A A7 TGT A QLT TG8T AT STl ATeT? HROT Fied
IR ATl

4. Explain why Peter Singer advocates for equality and respect for animals.
FASTST f& drex o ot & ufd FATar 3 FFATT & denreld & #d 2

5. Can there be a total privacy for celebrities? Illustrate with reference to David Archard’s

Views.
Far AfAfedlsr (Ilcy afFddl) & v T MuTdr g7 dhar §2 315 s &
faant & d@get # Tase HRu

6. Whatare the key ethical issues related to doctor-patient relationship? Elaborate.

Rifthcas-el Ty § Gefia 9@ Afds fgeg F41 §2 faear & sar|
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Unique Paper Code : 12321303
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Title of Paper : Perspectives on International Relations and World History
Semester/Annual : SEMESTER Il
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Note: Answers may be written either in English or Hindi but the same medium should be followed
throughout the paper.

SH WAUT HI AR 3G a1 BEr e v swr & S dfhd @afr 3aRt &1 Atews
Teh &1 glell =R

Attempt Any Four questions.
All questions carry equal marks.

foreel IR weat & 3a¢ dfov|
gl ueat & 37k gAA T

1. What are the different levels of analysis in studying International Relations? Explain
them with the help of suitable examples.

AUSET FaeeT & NeqTT H AT & [Afed T = 2 3T g
S FHSSU|




. How did the Treaty of Westphalia contribute to the peace and order in the world?
Explain.

qrehforar & @y & Qe aifd vd cgaear & 59 yeR AnEe A 872
SEEIEN

. Critically analyze Kenneth Waltz’s structural realism. How does defensive realism of
Waltz differ from the offensive realism of Mearsheimer?

Hhedd dlecol & TS JUATHAIG & JTclidellcds AT HIfG| et
dTecol HI I§TcHasd JATHAG fhd TR AWAFAT & ThHAS JU1daG § et
g7

. How did nationalism, colonialism and arms race set the stage for the First World War?
Explain.

Tregare, 3ufaagarg R et @ dls A e gwR e fed geu @ ARl
IR fFar? gHEsIsU|

. Explain the emergence of the Global South dynamics and its present relevance.

kg gfaror & aifd & 3UR & U9 IAATT H SHHT IrENHdr S FASSC

. How did the Treaty of Versailles lead to the Second World War? Explain.
T $ G e ghR gE favd ger &1 HROT & A1? FHASIST
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Unique Paper Code : 12321302
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throughout the paper.

3H T2AYT T 3% 3o a1 B Tl v o & QST aifeher @l 3t r At
T & glar a1fgul

Attempt Any Four questions.
All questions carry equal marks.

fohegl IR 92t & I SIfoiT|
gl ueat & 37 gAT T

1. What is Public Administration? Difference between Public and Private Administration.
ek TATHA T g2 olleh aAT ST 92mE & &g 3Tl TS HIfoiv|

2. Discuss the contribution of Max Weber’s theory of ideal-type bureaucracy.

AFE AT & HGY AlRRE FeHid & AReRT $Hi fad=er Hifav|



Examine Herbert Simon’s Rational Decision-making theory.

gIC TSHAA & dlfeheh U Rguid &1 gefor HIfav|

Define public policy. Examine the formulation and implementation process of the public
policy.
o siifa & aReRaT AIfGT| & Aifd & [AT aur seads ST e

FT WIETT AT

. What is Development Administration? Discuss its main elements.
Terre gemaeT &1 §? 3 AT dedl N THT HIfSAT

Discuss the main features of New Public Administration.

Ad ol TR & HET fAAVABt Fr fad=e=r Hifse|
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SH 99T T 3% el a1 f@er Rl e st 7 SiIfSw aiferer Tl st 1 AremsH
Teh &1 glell =gl

Attempt Any Four questions.
All questions carry equal marks.

foreel IR weat & 397 dfov|
Tl ueaT & 3k gAAT T

1. What is comparative politics? How relevant is it in understanding contemporary political
developments? Explain.

delellcHs Tslellld &1 §? HHABCI ol HchdAl H FASS H Ig
fraely grafales g2 caredr fifau|




. What were the detrimental effects eurocentrism had on comparative political analysis?
How did the non-European comparativists challenge the Eurocentric biases?

JolellcHs Islelliceh faea or o JUhfGahal & &A1 FAhRIcHS T U3 82
N JerArarieat o JUHRF qarrer H FE gwR ol & 82

. How does political culture determine the functioning of political institutions? Explain
with reference to the political culture approach to comparative politics.

TSl GEHTd Totelcadh HEAE! & Y & h8 JeR uRa #dr 82
TsTeilicler HEpid 3UNTHA @rg«ducaqoua?hﬁ$ﬂasfrﬁarr@maﬁlﬁm

. Trace the expansion of capitalism in the world. How has globalization helped in its
consolidation?

g ar # delldie & AR & faaeer HIfee| dedietor @ sHe TG A
T 9 & F@Erd Fr g7

. Thatcherite economic policy helped rebuild Britain’s economy in the post-1979 era.
Explain. What, then, let to the rise of the ‘third way’ in British politics?

Feriars 3T AT A 1979 % a1g & o1 & foeea & rfegaeyr & gAATOT
H gegd #r gl earedr fifae| R efer daefa & e Iva’ & 36T Fr
SROT FAT AT?

. Evaluate the role of neo-liberal policies in the political economic development of Brazil’s
New Republic.

STollel & Uoilider 3Mf¥& fderd # FAa-3crad =Aifdal 1 sfffsr &
Hediehel HITAT|
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Attempt Any Four questions.
All questions carry equal marks.
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Discuss the rule of law and its relation to India's criminal justice system.
R{fY & aaa 3R aRg i I®e =T FaEyr F YT S FEY T IDT

HITIT|

Identify the laws related to rape in India and major amendments therein.
HARA # FellchR JHSTAT Pl TF 3HA gUATT TMAT 1 Rfegd S0l



3. Discuss the main provisions of the Scheduled Castes and The Scheduled Tribes
(Prevention of Atrocities) Amendment Act 2015°. Examine the relevance of the Act in
the current context.

HAGRIT S TaH PRI Siesiid (IR fdaron) d@enus dfafags 2015° &
HET WUl H T= RGC| aaA Heit A 58 fad dr grEfdehar w1 gdefor
EQIEIY

4. Discuss the extent to which the Rights of Persons with Disabilities Act 2016 has been
implemented and the rights of persons with disabilities have been ensured.

wm*mmzomwﬁmﬁﬁmﬁuﬂgﬁﬂ%m
faererior cafercal & R glaRYd gu &1 fadgen ffs |

5. Critically examine the relevance and functioning of Right to Information.

AT & ISR T YR T HHbTS I HTellellcHs TRIETOT HIfTT|

6. Explain the rights of forest dwellers on forest with special reference to Forest Rights Act
2006.

gl AR Flefd 2006 & AW a7 A g W aoAaniadt & SR I egredr
o
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1. ‘If the number of bystanders in a COVID infected area increases, then the probability
of any given bystander rendering help decreases’. The above tentative, testable



statement is an important step in the research process. Examine the characteristics
of Problem and Hypothesis in research. (18.75)

Ife far coviD THAT &7 & ara2et $r gear 9¢ S &, d Gerar & did
TSR T THTGAT HH & STl &1 SWRIFd HY Th SRR, TRIE0 e
UfehdT &1 Hedqul ®eH g1 oy & g#Ear 3R aReedar 1 Fawanst
gETT Y |

2. Discuss the need for sampling in psychological research. Citing examples from
research, critically evaluate the non-probability sampling techniques. (6,12.75)

HeATdTioteh QMET 3 FHAT oIt hl HTaRYehcll T T Y | T F 3eTeor ol
8T, IN-FTGAT AFAROT cehtiohl T 13IR & & FHedichad H|

3. ‘A researcher wishes to study cognitive development in children during these
unprecedented times, for which they visit them in their natural settings- at home, day care
centres and schools’. Which method of data collection should be most suited by the
researcher? What are the advantages and disadvantages of this method? (18.75)

TH MYSHd I § IS b & g ST Iredl §, ordge forw a8
D! THfae AET- W, T FR JX R Wpal & A1 g1 AMudhdl gRT Ial
g # eH W Y a8 e egpa g aide? 39 faf & ®rd 8k
IHI T 872

4. ‘A test to assess students’ learning in the pandemic era, is given to a group of students
twice- the second administration comes a week after the first’. Which characteristic of
psychological testing do you infer from the above statement? Discuss its nature & various
factors affecting this characteristic. (18.75)

T HETARY 7 7 B ARG BT 3eber ' &7 Th TG0 R fobar mar &, St &
IR BE & UH 99g DI QA1 Il 8- GO YR U8 9We & §ig 3l gl
SWIGd HYT ¥ TGRS TIE0 B fORISdl &1 gHM Te? 39 fO=idl &
gUIfdd &1 aid S9! Upfa SR fafte sRe! R =Iaf H

5. ‘As a researcher, | spent six years in the field engaged in daily participant observation with
my sample. In addition to observing, | conducted in-depth, taped interviews and
crosschecked my observations and their accounts against further sources of data whenever
possible. After leaving the field, | continued to conduct follow-up interviews during periodic
visits to the community until next 2 years’. Discuss the nature & steps of the research
orientation in the above study. (18.75)
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TH Mydpdl & U H, HY 31 90 & Iy e ufqurh e # @ & o
I8 U fIam| sfadied w1 & 3ramal, 37 59 off GYg |, ST & M WAl &
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BIed & §Ig, U ST 2 qU dP WUGH & AU At/ IRs & GRME SiEddr
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R Tai B

6. What do you understand by the Validity of the test? Explain different methods of
Probability Sampling method.

T1&TOT Shr AT & 31T A1 A 82 HHATSAAT AT Ay & faffiesr it
T ITEAT |
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1. Critically examine how the present course enhanced your self-awareness. Using the

concept of Johari window, reflect on your blind area. (18.75)

JAHH UISTHH = 3BT SHTH-SIFRbdT B H g1 € 39 W THR =0 I S B3 | SgRT
IS B1 STURTN BT IUTNT HRA T, 30 34 &F R AR H¥ 1 (18.75)

2. Discuss the effect of organizational stress with suitable illustrations in the current
Covid-19 context. Suggest some measures that you can take to manage your stress

better, with particular regard to online classes. (18.75)

A BIAS -19 (COVID-19) F Ty & ITYT IaTERUN & Y HIGAIHD dH1d & THIE TR
T B | FS ST G 58 3117 SfiTems Hefsil & Jae T, 37 T1d I 98k &7 3 Taiferd
P P WA THd 81 (18.75)

3. Elucidate various barriers to effective communication. Suggest how you may
improve your listening skills with particular reference to online communication in
classes. (18.75)



TUTE TR & faftd arersii &) Ty o | goa < o 3ma Fwensii #f sifqars TR & dauf
3T G & DI B H YUR THhd 51 (18.75)

. Describe the transformational theory of leadership, with a suitable example of a
transformational leader who has been effective in contemporary times. Examine

the role of a leader in dealing with conflict. (18.75)

AJd & URAAHHR] RIGId BT I B<, Th IRAATHRI Al o UG IGIERUN b 1Y Sl
THSTe THa B guTdt X818 | oy 9§ Aue &t a1 &t yfiet &1 o #1 1 (18.75)

. Describe Tuckman’s model of team building. Suggest how the model can be
utilized to improve functioning of teams, giving the example of any one team of

which you are a part of. (18.75)

& Ao & i Hisd &1 9ol &3 | g ¢ fs Aisd &1 IuanT & &t w1 ugfa & gur
FRA P o HY fomar o Tahar B, fardht off Ter A &1 IR da gU foresT oy i g
(18.75)

. Describe the various types of diversity that exist in the classroom and suggest how
it can be managed. Give examples of diversity management measures taken by
several organizations and examine how it improved organizational effectiveness.
(18.75)

Heq B A fafid TR @t fafaedr 1 auH o 3fR e < fob 58 3 yeifira fovar S e
81 3 YS! gRT 3BT Y fAferar Usier Iuril o7 IaTex0 & 3R W fr $ Fioad
TR & GUR g3 (18.75)
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g g d91feT |

Attempt four questions. All questions carry equal marks.

IR U BT T Bt Ui b 3k g © |

Q.1. “Social psychology is scientific in nature”, explain. 18.75

‘HIATISTh HATG AT Fepicd H deATleleh &, GHAST]

Q.2. ‘The development of a personal sense of self is a life long process’, discuss with relevant

examples. 18.75
‘TIT HT ITFAIT H1GAT &7 [AhT T SaeT IR Teled aTell TishAT &, W 380N & T
7T

Q.3. When and how attitudes influence behavior, discuss with examples. 18.75



TREHIUT, i 3 FH TIER T IHIAT T &, 380N & 1T =TT HL

Q.4. Explain with examples the antecedents of interpersonal attraction. 18.75

3SIE0T & A UREIRS HTHYOT & qage T <qredr |

Q. 5. Briefly explain the causes of aggression. Suggest ways to prevent and control aggression. 18.75

HET H JTHHBAT & HRON HT EAT HY| IMhIHABAT B oot AR FAHT = & aleh g

Q.6. Elaborate on how to increase cooperation and decrease conflict in groups. 18.75

HET H IMhHDAT & HRUN hT AEAT Y| JHHBAT H Uehel IR FARFT et & Tl gad|
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Discuss the Vedantic views on consciousness. Comment on how they differed from the
Yogic understanding of consciousness. (18.75)

AdAT & AGTcHS [GaRT WX TdT HY | T AT T AT THST T FH 79T & 39 W
feoquir |

Elucidate the contribution of Skinner to the development of Behaviorism. (18.75)

SIIERAIG & [aerTd H TEheAT & 191G ol TIST Y |

Comment on the sociological shift in psychoanalysis. Elaborate on the Erikson’s
contribution to theory development. (18.75)

HAAIATOT F FATTATETT sgeng I feouolt Y | 5@ Rgiawdt [ & fav
TRFTA & AN9TETeT &l [AEAR T FaTv |

What factors contributed to Jung’s breaking away from Freud? Discuss Jung’s Analytical
Psychology. (18.75)

1SS A T o G Blel & HIROT FAT A? YT & [ARARMMcHS Helfaaited o <raf i |

Discuss the existential thought and its basic tenets. (18.75)

31f&dcaarg 3R 38+ gﬁaﬁﬁ@a’r T 9T TaT e |

Comment on the nature and construction of knowledge from the social constructionist
perspective. Discuss the contribution of Social Constructionism to the discipline of
Psychology (18.75)

HTSTeR TAHTTaTET ASTRT & AT # g% Fepfal iR faor o¥ fevuoh Y | axafater
H AT T ATAdTg & ARTare o adr & |
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1. Answers should be written in Sanskrit or in Hindi or in English but the same medium
should be used throughout the paper.

2. There are total 6 questions in this question paper. Attempt any 4 questions. Each
question contains equal marks.

1. AT ATHTISTE RT3 o #9469 Ue fafay Jqi 71 a0 Fifor |

Explain the form of the different sources of Indian Social Institutions.
2. o T ATLTIOM TF “TAFH GHALTH FHT F0T 197 |
Explain the concept of Dharma and Dhashakam Dharmlakshanma.

3. ST TS o UIE9T TERTLT * Hgd T AU hifoT |

Describe the importanace of the Sixteen Sanskar of Indian Society.
4. FO-AGEAT UF AT(A-TFAT & Trqa el 1 T8 ForT |
Explain the interrelationship between the Varnvyastha and Caste-system.

5. FTGHIAT TUGATHSE T5T F TG&T HT U HITT |
Describe the form the Republic state in Bauddha period.

6. TN G Ua SEhr=Td AT 4T, AHd Ud ifeed 9 gierd feooft forfaw |

Write a short notes Saptangaa Siddhanta and Shukracharya OR sabha, samite and Kautilyaa.
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1. Answers should be written in Sanskrit or in Hindi or in English but the same medium should
be used throughout the paper.
1. There are total 6 questions in this question paper. Attempt any 4 question each question

contains equal marks.

1. =Td H¥HE % ST T o TSI FqTT |
Elucidate the objectives of Kavya as stated by =TT q¥=z.
2. WETHISA & A A= &7 |
Define the AT
3. AT F Tg WAl il I&TL0 digd fae=mT #7¥ |
Explain with examples the six types of =T&TUTT.
4. AT qA % T hl THEAT Y |
Critically examine the T of w&a .
5. Tohval oI STARTL o IRTEL0T Higd A0 fore -3W |, Hag, a9, aramam, sriaeriiwr |
Define with example any three of the following figures of speech- g, Hag, @9, faraTa=T,

EICREIEE

6. el = a1 & Sarevwr afgd @evr forfew — smat , gafactea , ArferT, smgafashfad,
EEES I
Define and illustrate any three of the following meters- 3T, gataterd, AT, TGATAbITST
TRASAT |
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2. Answer any threequestions.
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3. Answer may be written either in English or in Hindi but the same medium should be used
throughout the paper.
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SET A

1. How has feminist scholarship influenced the discipline of Sociology?

1. A AR B T a A TS TR T AT A A o A Te 2

2. Critically examine the view that gender is socially constructed.

2. AATAATCHRETH Q@ TU (o I THTHT S & H A (W e,

3. Discuss how ritual and cultural texts encourage socialisation into
gender roles.

C N o . . .
3. FATRLRATS AN TH TR (AR ol (TR TH ST R OToh [T [cH T g d el e.

4. Ciritically examine the gender-race nexus.
4, RT-AeTh ESTISh A A AT e e [ <.

5. Explain your views on family as an arena of subordination.

5. TR aT R T aTeh U e T h e TH AT R LT (AT h [ET e,

6. Examine the relationship between gender and politics with suitable case
studies.
6. ToRTeI TSI I Ta el [ ehe & 2leh IS A S A Th 3 Qg LUTeh e T ST = <.
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Discuss how Emile Durkheim defines the elementary form of religious life.

T T AR S 6 T & A 3 aRT A 5

How does Max Weber link economic and religious life as Protestant ethic?

o 9aT AT ST gTiHeF S{iae 1 Tede AAR-HdT & & § FiF (S & ?

Delineate how Karl Marx charts out the relationship between religion, state and society.

T AT ¥, TS 3T THTS & S 19 o X1 Dl el L@TTehd Hd 872

Write an essay on the body as a host to left and right symbolism.

ITT 3T TTT A TS % BT % =9 7 o007 97 v ey forg.

Describe with example any one positive or negative cult ritual.
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. Explain why myth is significant for Malinowski?
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Instructions: Read the following passage carefully and answer the question at the end of
it in not more than sixty (60) words each. Please answer in your own words.
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Two decades ago, the question: 'Do women need independent rights in land?" was not even
admitted in public policy discourse in most parts of South Asia. Today, the question is
admissible, but the discussion on it is limited and the answers to it disputed. Indeed gaining
acceptance for the idea that women need independent rights in land is itself an arena of
struggle, an essential first step in the struggle to translate that need into effective rights in
practice.

To begin with, to argue that women's economic needs require a specific focus, distinct from
those of men, is to challenge a long-standing assumption in economic theory and development
policy, namely, that the household is a unit of congruent interests, among whose members the



benefits of available resources are shared equitably, irrespective of gender. This assumption has
(until recently) been shared widely by governmental and non-governmental groups, institutions,
and individuals. To go further and argue that women need independent rights in land- the most
critical form of property in agrarian economies - is to challenge the assumption that women's
economic needs can be accommodated adequately merely through the employment and other
income-generating schemes that typify development planning. It means admitting new
contenders for a share in a scarce and highly valuable resource which determines economic well-
being and shapes power relations especially in the countryside; and it means extending the
conflict over land that has existed largely between men, to men and women, thus bringing it into
the family's innermost courtyard.

The process by which the assumption of a unitary household, and more generally of the gender-
neutrality of development, has come to be challenged over the past twenty years is a complex
one, which will not be detailed here. What is notable is that it has been a process of negotiation
and struggle involving multiple actors - academics and researchers, women's activist groups,
government policy makers and bureaucrats, and international agencies. It was set in motion by at
least three interrelated factors: the building up of gender-specific empirical evidence and
analysis, especially since the mid-1970s, which exposed a systematic gender gap in how the
benefits and burdens of development were being distributed; the mushrooming of women's
organizations loosely constituting a women's movement, since the late 1970s; and changes in the
international context. This last included, in particular, the declaration of 1975-85 as the United
Nations (UN) Decade for Women, with associated fall-outs in terms of research funding and
dissemination, media coverage, and pressure on countries to generate gender-specific data and
status of women reports. Indirectly, feminist scholarship and activism in the West were also
facilitating factors in promoting the issue internationally.

Today, as a result, the idea that development is not gender-neutral has gained fairly wide
acceptance in development enquiry and policy, even though there is no consensus on the causes
of the gender gap or on how it could be bridged. At the level of policy, this recognition of gender
disadvantage has been reflected particularly in three types ofdevelopments:
—the establishment of separate cells, departments or ministries in government bureaucracies to
monitor and  coordinate  women's  concerns in  the development  process;
—the incorporation of policy directives on women and development in the planning process, as
in the Indian Sixth Five Year Plan, 1980-85 (for the first time in the history of planning in India),
with subsequent plans following suit; and

—the initiation of special programmes targeted at women, especially income-generating and
literacy schemes.

However, the approach underlying these directives and programmes treats gender as an additive
category, to be added onto existing ones, with women as a special focus or target group, rather
than seeing gender as a lens through which the approach to development should itself be re-



examined. The programmes are essentially couched in welfare terms, under the umbrella of the
'basic needs' approach that gained currency in development thinking in the mid-1970s. This
approach emphasizes the provision of 'basic’ goods and services (such as food, health care,
education) to the economically disadvantaged, but usually without seriously questioning the
existing distribution of productive resources and political power, or the social
(gender/class/caste) division of labour. Most governments typically deliver such programmes in
a top-down manner, involving little dialogue with the people (especially women) themselves on
the definition of their needs or the best means of meeting those needs.

In this scenario, the issue of women's land rights has, until recently, received little attention in
policy formulation. In India, the numerous committees and working groups on the status of
women that met between 1975 and 1979, focused almost exclusively on three elements:
employment, education and health. It is only in the Sixth Five Year Plan (1980-85) that we see
the first limited recognition of women's need for land (and then only in the context of poverty).
Several factors appear to have contributed to this recognition. In 1979, at a women's conference
in Calcutta, a group of elected women gram panchayat (village council) representatives from
West Bengal put forward a demand forjoint titles (with their husbands) on behalf of destitute
Muslim women in their constituencies. They argued that many Muslim women had been evicted
by their husbands; women therefore needed the economic security that land provides. This is said
to be among the earliest such public grassroots demands. A similar plea was made by landless
women in 1980 to a sympathetic Land Reform Commissioner at a camp in West Bengal's
Bankura district. Such demands were subsequently included in the recommendations (placed
before the Planning Commission) of a pre-Plan symposium organized by eight women's groups
in Delhi in 1980. Additional pressure came from the 1979 FAO Report of the World Conference
on Agrarian Reform and Rural Development (WCARRD) held in Rome, which recommended
that gender discriminatory laws in respect to 'rights in inheritance, ownership and control of
property' be repealed and measures be adopted to ensure that women get equitable access to land
and other productive resources (FAO 1979). These recommendations were incorporated (albeit
in very diluted form) in the country review follow-up to WCARRD undertaken by the Indian
Ministry of Agriculture and Rural Development (CWDS 1985:89-94). The result of all this was a
policy statement which, asfinallyincorporated in the Sixth Plan (in a separate chapter on women
and development), said that the government would ‘endeavour' to give joint titles to spouses in
programmes involving the distribution of land and home sites.

Q) What is the issue being addressed by the author in the above passage?

(i)  What are the assumptions that have hindered the inclusion of women’s land rights
in policy discourse?

(i)  What were the changes brought about as a result of recognition of ‘gender
disadvantage’ in policy making?



(iv)  What is the author’s perspective on changes in policy-making with regard to
women?
(V) Give an appropriate title for the passage and justify it.
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Write a summary to the passage in 150 words and give a title to the summary:
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THE current obsession with the impact of reservations on institutions of higher education seems
to curiously miss out the fact that only a minuscule minority of our young in the appropriate age
groups manage access to opportunities made available by post school education and training.
Well over 90 per cent of all children either do not enter the school system, of whatever quality,
or drop out along the way and enter the job market. More disturbing, though not entirely
unexpected, is that a vast majority are poor and disadvantaged on account of social background,
location and gender and in the absence of adequate education and skill upgradation remain
trapped in a cycle of low opportunity and returns a monumental wastage of talent and enterprise.

Equally of concern is the marked disconnect between our formal education and training systems
institutions, curricula, pedagogy and the livelihoods that the young will be engaged in, or aspire
to. For some reason both our educationists and planners assume that most children will not only
join school but continue, graduate and move on to access higher education. It is otherwise
difficult to explain why our formal education system, despite overwhelming evidence to the
contrary, remains divorced from the real life contexts of the young and future employment and
has failed to create a meaningful vocation and skill enhancement infrastructure. Not only are
existing polytechnics, Industrial Training Institutes and the like inadequate in terms of numbers,
they remain hopelessly outdated and inefficient.

We thus appear trapped in a double bind. At one level, most of our youth remain outside the
system of education and skill development. Those who do manage entry and somehow survive
the system remain dissatisfied with what they learn and how equipped they become to enter the
world of work and adulthood. On the other, potential employers continue to bemoan the scarcity
of a skilled and trained workforce. In a traditional society and economy, one not experiencing
rapid transformation, this may not have caused concern. But in a more rapidly growing and
modernizing economy a continuing mismatch between differentiated demand and sluggish and
ill-equipped supply not only works as a barrier to growth but contributes to social unrest and
anomie a situation that we are already experiencing. The escalating pressures of growing
expectations and aspirations and an unwillingness to live life in old ways an inevitable
consequence of democracy, demography, urbanization, mobility and a growing culture of
consumption makes for an explosive cocktail.

How then should we reimagine both education and work and their relationships? How should our
institutions be redesigned to manage greater numbers of greater diversity seeking a wider variety
of practical, social and pedagogic skills to equip them to better meet the pressures of modern
life? Will our institutions and programmes be able to handle the load of a simultaneous explosion
of numbers and expectations? Do we have a vision and a plan to build on, modify and improve
the myriad informal, household and family based systems, in particular in artisanal and crafts
based occupations, which have so far helped many negotiate life and livelihood? And if, as is
likely, the challenge cannot be met by the state and public provision institutions by themselves,



can we institute enabling and regulatory mechanisms legal and fiscal to creatively draw in
private providers to help meet the demand?

The challenge becomes more formidable in an economy and society marked by deep divisions
and inequalities of opportunity. So far, most of our policies and programmes have focused on
expanding formal education in an effort to meet the constitutional obligation of ensuring eight
years of schooling to every child. That we are nowhere close to meeting even this basic goal is
another story. Simultaneously, for those not going in for higher education, what we have on offer
as skill training programmes and institutions are those also woefully inadequate designed to
generate a skilled workforce for the formal sector of industry and services. In the process, a large
proportion of the young remain left out and unattended. It is telling that even after sixty years
into independence, the best we can imagine for and offer to the rural disadvantaged in the form
of a National Rural Employment Guarantee Scheme is a partial assurance of work as unskilled
labour in public employment programmes.

The lack of requisite facilities for education and training for those fortunate enough to demand
them is one part of the story. Equipping our youth to comprehend the changing social and work
environment and exercise informed choice about livelihoods and life is another. The neglect of
guidance and counselling about what to study and train for in a skewed information market about
jobs and opportunities reflects a serious lacuna in our thinking about youth and their prospects.
Here too, akin to the formal education and manpower training systems, the focus of those
involved in counselling (for jobs) and guidance (for adjustment) remains primarily on the
somewhat better-off, urban and more educated, almost as if the others either face no problems of
choice and adjustment or will somehow manage.

In the coming years the country will require millions of freshly trained persons, not only in the
high-end industry and service sectors of IT and biotech, but even more in what today are
economically and socially ‘undervalued’ sectors and skills. As much as doctors and engineers we
need nurses and lab assistants, technicians, electricians and masons and this list can be
expanded ad nauseam. A skilled workforce is needed not just for the formal sector but in
agriculture, forestry, dairying, the growing sector of retail and so on. Equally, as much as for the
job market, we need to create support mechanisms for the self-employed craftspersons and
artisans for skill upgradation, learning to deal with changed market conditions and so on. Finally,
the challenge is to engage with not only the potential entrants to the workforce but also those
currently employed and either facing prospects of retrenchment and closure or seeking an
improvement in their prospects.

Education and training cannot and should not be reduced to merely meeting manpower
requirements for the production process. Of equal concern is the need to create an active and
socially concerned citizenry one willing and able to engage in the adventure of forging an
inclusive, caring and optimistic nation.
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2. Answer any three questions.
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3. Answer may be written either in English or in Hindi but the same medium should be used
throughout the paper.
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SET-A

Differentiate between power and authority. What are the three kinds of authority
according to Weber?
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Explore the linkages between citizenship, class relations and social struggles through
history.
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Examine the role of state in everyday life.
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. Analyse Foucault’s theory of power and subject formation in modern societies.
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. What is the three-dimensional view of power? What are the strengths and limitations in
understanding power relations.
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Describe the changes in state — society relations that have occurred in the wake of
liberalization in India.
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