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!6728BusinessMathematics!

£Sv & A / PART - A

SÔ¨¦ : (i) AøÚzx ÂÚõUPÐUS® Âøh¯ÎUPÄ®. 40x1=40

(ii) öPõkUP¨£mh |õßS ÂøhPÎÀ ªPÄ® HØ¦øh¯ Âøh°øÚ
÷uº¢öukzx SÔ±mkhß Âøh°øÚ²® ÷\ºzx GÊxP.

Note : (i) Answer all the questions.

(ii) Choose the most suitable answer from the given four alternatives and write
the option code and the corresponding answer.
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1. AB=BA=?A?I GÛÀ, Ao B Gß£x :

(A) A Cß ÷|º©õÖ (B) A Cß {øµ{µÀ ©õØÖ

(C) A Cß ÷\º¨¦ (D) 2 A

If AB=BA=?A?I then the matrix B is :

(a) the inverse of A (b) the transpose of A

(c) the Adjoint of A (d) 2 A

2. k &Cß G®©v¨¤ØS
2 k

A  
3 5

 
 
 
=  GßÓ AoUS ÷|º©õÖ C¸UPõx ?

(A)
3

10
(B)

10

3
(C) 3 (D) 10

For what value of k the matrix A, where 
2 k

A  
3 5

 
 
 
=  has no inverse ?

(a)
3

10
(b)

10

3
(c) 3 (d) 10

3. §a]¯ Ao°ß uµ® :

(A) 0 (B) 1 (C) −1 (D) ∞

The rank of a zero matrix is :

(a) 0 (b) 1 (c) −1 (d) ∞

4. ÷|›¯À \©£izuõÚ \©ß£õkPÐUS SøÓ¢u£m\® C¸¨£x :

(A) J¸ wºÄ (B) C¸ wºÄPÒ

(C) ‰ßÖ wºÄPÒ (D) |õßS wºÄPÒ

A system of linear homogeneous equations has at least :

(a) one solution (b) two solutions

(c) three solutions (d) four solutions
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5. EÒÏk & öÁÎ±k £S¨£õ´Âß ö\¯À£k® Áõ´¨¤ØPõÚ íõUQßì &
ø\©ß {£¢uøÚPÎß GsoUøP :

(A) 1 (B) 3 (C) 4 (D) 2

The number of Hawkins - Simon conditions for the viability of an input - output model
is :

(a) 1 (b) 3 (c) 4 (d) 2

6. J¸ T®¦ öÁmi°ß ø©¯z öuõø»zuPÄ 1

2

 GÛÀ AÆÁøÍÁøµ :

(A) J¸ £µÁøÍ¯® (B) J¸ }ÒÁmh®

(C) J¸ Ámh® (D) J¸ Av£µÁøÍ¯®

The eccentricity of a conic is 
1

2

.  The conic is :

(a) parabola (b) an ellipse

(c) a circle (d) a hyperbola

7. Av£µÁøÍ¯zvß öuõø»z öuõk÷PõkPÒ ö\À¾® ¦ÒÎ :

(A) SÂ¯[PÎÀ JßÖ (B) •øÚPÎÀ JßÖ

(C) Av£µÁøÍ¯zvß ø©¯® (D) ö\ÆÁP»zvß J¸ •øÚ

Asymptotes of a hyperbola pass through :

(a) one of the foci (b) one of the vertices

(c) the centre of the hyperbola (d) one end of its latus rectum
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8.
22

2 2
    1 (a > b)

a b

yx
+ =  GßÓ }ÒÁmhzvß ö\ÆÁP»® :

(A)
2

2a

b
(B)

2
a

2b
(C)

2
2b

a
(D)

2b

2a

Latus rectum of an ellipse 
22

2 2
    1 (a > b)

a b

yx
+ =  is :

(a)
2

2a

b
(b)

2
a

2b
(c)

2
2b

a
(d)

2b

2a

9. y2=−4ax &Cß SÂ¯® :

(A) (a, 0) (B) (0, a) (C) (0, −a) (D) (−a, 0)

Focus of y2=−4ax is :

(a) (a, 0) (b) (0, a) (c) (0, −a) (d) (−a, 0)

10. C=2x3−3x2+4x+8 GÝ® \õº¤ß \µõ\› ©õÓõa ö\»ÁõÚx :

(A)
2

x

(B)
4

x

(C)
3

x

−

 (D)
8

x

The average fixed cost of the function C=2x3−3x2+4x+8 is :

(a)
2

x

(b)
4

x

(c)
3

x

−

 (d)
8

x
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11. J¸ ö£õ¸Îß ÷uøÁa \õº¦ q=−3p+15;  0 < p < 5 C[S p Gß£x Kº A»S
ÂØ£øÚ Âø»ø¯U SÔUQÓx GÛÀ, ÷uøÁ ö|QÌa]¯õÚx :

(A)
29p   15

p

+
(B)

9p  45

p

−

(C)
15p  9

p

−

(D)
p

p  5− +

The demand for some commodity is given by q=−3p+15 (0 < p < 5), where p is the
unit price.  The elasticity of demand is :

(a)
29p   15

p

+
(b)

9p  45

p

−

(c)
15p  9

p

−

(d)
p

p  5− +

12. y=x3 GßÓ ÁøÍÁøµUS (2, 8) GÝ® ¦ÒÎ°À öuõk÷Põmiß \õ´ÁõÚx :

(A) 3 (B) 12 (C) 6 (D) 8

The slope of the tangent at (2, 8) on the curve y=x3 is :

(a) 3 (b) 12 (c) 6 (d) 8

13. y=2x2+3x GßÓ \õº¤À x=4 GÛÀ,  y&ß EhÚi ©õÖÃu©õÚx :

(A) 16 (B) 19 (C) 30 (D) 4

If y=2x2+3x, the instantaneous rate of change of y at x=4 is :

(a) 16 (b) 19 (c) 30 (d) 4

14. y=1+ax−x2 GßÓ ÁøÍÁøµ°À (1, −2) GßÓ ¦ÒÎ°À Áøµ¢u
öuõk÷PõhõÚx x- Aa_US Cøn GÛÀ 'a' &ß ©v¨£õÚx :

(A) −2 (B) 2 (C) 1 (D) −1

For the curve y=1+ax−x2 the tangent at (1, −2) is parallel to x-axis.  The value of 'a'
is :

(a) −2 (b) 2 (c) 1 (d) −1
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15. f (x)=3(x−1)(x−2) BÚx ÷uUP{ø» ©v¨¦ ö£Ó ÷Ásk©õ°ß x &ß ©v¨¦  :

(A) 3 (B)
3

2
(C)

2

3
(D)

3

2

−

 

The stationary value of x for f (x)=3(x−1)(x−2) is :

(a) 3 (b)
3

2
(c)

2

3
(d)

3

2

−

 

16. u=xy (x > 0) GÛÀ 
u

y

∂

∂
 BÚx :

(A) xy log x (B) log x (C) yx log x (D) log yx

If u=xy (x > 0) then 
u

y

∂

∂
 is equal to :

(a) xy log x (b) log x (c) yx log x (d) log yx

17. ö\»Äa \õº¦ y=40−4x+x2 G¨ö£õÊx ]Ö© ©v¨ø£ Aøh²® ?

(A) x=2 (B) x=−2 (C) x=4 (D) x=−4

The cost function y=40−4x+x2 is minimum when :

(a) x=2 (b) x=−2 (c) x=4 (d) x=−4

18. z=x3+3xy2+y3 GÛÀ x &ß CÖv{ø» EØ£zv¯õÚx :

(A) x2+y2 (B) 6xy+3y2 (C) 3(x2+y2) (D) (x2+y2)2

If z=x3+3xy2+y3, then the marginal productivity of x is :

(a) x2+y2 (b) 6xy+3y2 (c) 3(x2+y2) (d) (x2+y2)2
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19. f (x) J¸ Cµmøha \õº¦ GÛÀ 
a

a

( ) d  f x x∫
−

=

(A)
a

0

2 ( ) df x x∫ (B)
a

0

( ) df x x∫ (C) −2a (D) 2a

If f (x) is an even function then 
a

a

( ) df x x∫
−

 is :

(a)

a

0

2 ( ) df x x∫ (b)

a

0

( ) df x x∫ (c) −2a (d) 2a

20. CÖv {ø» Á¸Áõ´ \õº¦ 1
R ( )  

  1
x

x

� =
+

 GÛÀ Á¸Áõ´a \õº¦ :

(A) log?x+1?+k (B)
1

 
(   1)x

−

+
(C)

2

1

(   1)x+

(D)
1

log
  1x+

The marginal revenue 
1

R ( )  
  1

x

x

� =
+

 then the revenue function is :

(a) log?x+1?+k (b)
1

 
(   1)x

−

+
(c)

2

1

(   1)x+

(d)
1

log
  1x+

21. y=x+1 GÝ® ÷Põk x - Aa_ x=0 ©ØÖ® x=1 CÁØÓõÀ Aøh£k® £µ¨¦ :

(A)
1

2
(B) 2 (C)

3

2
(D) 1

The area of the region bounded by y=x+1 the x-axis and the lines x=0 and x=1 is :

(a)
1

2
(b) 2 (c)

3

2
(d) 1
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22.
2

2

d d
  6   0

dd

y y

xx
− =  GßÓ ÁøPUöPÊ \©ß£õmiß£i ©ØÖ® Á›ø\ •øÓ÷¯ :

(A) 2 ©ØÖ® 1 (B) 1 ©ØÖ® 2 (C) 2 ©ØÖ® 2 (D) 1 ©ØÖ® 1

The degree and order of the differential equation 
2

2

d d
  6   0

dd

y y

xx
− =  are :

(a) 2 and 1 (b) 1 and 2 (c) 2 and 2 (d) 1 and 1

23. x dy+y dx=0 &ß wºÄ :

(A) x+y=c (B) x2+y2=c (C) xy=c (D) y=cx

The solution of x dy+y dx=0 is :

(a) x+y=c (b) x2+y2=c (c) xy=c (d) y=cx

24. 3d 2
    

d

y y
x

x x
+ =  &GßÓ \©ß£õmiß öuõøP±mkU Põµo :

(A) 2 logx (B) ex2 (C) 3 log(x2) (D) x2

The integrating factor of 3d 2
    

d

y y
x

x x
+ =  is :

(a) 2 logx (b) ex
2

(c) 3 log(x2) (d) x2
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25.
2

2

d
    0

d

y
y

x
− =  GßÓ \©ß£õmiß wºÄ :

(A) (A+B)ex (B) (Ax+B)e−x

(C) B
Ae   

e

x

x
+ (D) (A+Bx)e−x

The solution of 
2

2

d
    0

d

y
y

x
− =  is :

(a) (A+B)ex (b) (Ax+B)e−x

(c)
B

Ae   

e

x

x
+ (d) (A+Bx)e−x

26. ∆ f (x)=

(A) f (x+h) (B) f (x)−f (x+h)

(C) f (x+h)−f (x) (D) f (x)−f (x−h)

∆ f (x)=

(a) f (x+h) (b) f (x)−f (x+h)

(c) f (x+h)−f (x) (d) f (x)−f (x−h)

27. ªP¨ ö£õ¸zu©õÚ ÷|ºU÷PõhõÚ y=5.8(x−1994)+41.6 &À x=1997 GÛÀ,
y &ß ©v¨¦ :

(A) 50 (B) 54 (C) 59 (D) 60

In a line of best fit y=5.8(x−1994)+41.6, the value of y when x=1997 is :

(a) 50 (b) 54 (c) 59 (d) 60
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28. J¸ uÛzu \©Áõ´¨¦ ©õÔ°ß {PÌuPÄ vs©a \õº¦ :

x 0 1 2 3

p(x ) k 2k 3k 5k
 GÛÀ k &ß ©v¨¦ :

(A)
1

11
(B)

2

11
(C)

3

11
(D)

4

11

If a discrete random variable has the probability mass function as

x 0 1 2 3

p(x ) k 2k 3k 5k
 then the value of k is :

(a)
1

11
(b)

2

11
(c)

3

11
(d)

4

11

29. D¸Ö¨¦ £µÁ¼ß \µõ\› ©ØÖ® £µÁØ£i •øÓ÷¯ :

(A) np, npq (B) pq, npq (C) np, npq (D) np, nq

The mean and variance of a binomial distribution are :

(a) np, npq (b) pq, npq (c) np, npq (d) np, nq

30. C¯À{ø» £µÁ¼ß ÁøÍÁøµ¯õÚx :

(A) C¸•Pk Eøh¯x (B) J¸•Pk Eøh¯x

(C) ÷Põmh® Eøh¯x (Skewed) (D) CÁØÔÀ HxªÀø»

The normal distribution curve is :

(a) Bimodal (b) Unimodal

(c) Skewed (d) None of these
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31. X ~ N(8, 64) GÛÀ, vmh C¯À {ø» ©õÔ Z =

(A) X  64

8

− (B)
X  8

64

−

(C) X  8

8

− (D)
X  8

8

−

If X ~ N(8, 64), the standard normal variate Z will be :

(a)
X  64

8

−

(b)
X  8

64

−

(c)
X  8

8

−

(d)
X  8

8

−

32. ©ÖUPzuUP Gk÷PõÒ Esø©¯õP C¸¢x, {µõP›UP¨£kÁuØS›¯
{PÌuPÄ :

(A) •uÀÁøP¨ ¤øÇ (B) Cµshõ®ÁøP¨ ¤øÇ

(C) TöÓk¨¦¨ ¤øÇ (D) vmh¨¤øÇ

The probability of rejecting the null hypothesis when it is true is :

(a) Type I error (b) Type II error

(c) Sampling error (d) Standard error

33. Z &US 1% {ø»°À {µõP›¨¦¨ £Sv :

(A) ?Z? ≤ 1.96 (B) ?Z? / 2.58 (C) ?Z? < 1.96 (D) ?Z? > 2.58

The critical region for Z at 1% level is :

(a) ?Z? ≤ 1.96 (b) ?Z? / 2.58 (c) ?Z? < 1.96 (d) ?Z? > 2.58

34. ¤ßÁ¸ÁÚÁØÖÒ Gx Esø© ?

(A) ¦ÒÎ ©v¨¥k BÚx, £» ©v¨¦PøÍU öPõsh J¸ Ãa\õP
uµ¨£kQÓx.

(B) TÖ AÍøÁø¯ ©v¨¤h÷Á TöÓkzuÀ ö\´¯¨£kQÓx

(C) •Êø©z öuõSv AÍøÁø¯ ©v¨¤h TöÓk¨¦ ö\´¯¨£kQÓx

(D) •iÄÓõ öuõSv°À TöÓkzuÀ C¯»õx

Which of the following statements is true ?

(a) Point estimate gives a range of values

(b) Sampling is done only to estimate a statistic

(c) Sampling is done to estimate the population parameter

(d) Sampling is not possible for an infinite population
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35. ©ÖUPzuUP Gk÷PõÐUS {µ¨¤¯õP Aø©Áx :

(A) •ußø© Gk÷PõÒ (B) ¦ÒÎ°¯À TØÖ

(C) ©õØÖ Gk÷PõÒ (D) |®¤UøP Gk÷PõÒ

A hypothesis complementary to the null hypothesis is called :

(a) primary hypothesis (b) statistical statement

(c) alternative hypothesis (d) confidence hypothesis

36. Põ»®\õº öuõhº Á›ø\ GßQÓ öuõS¨¦ ÂÁµ[PÒ £vÄ ö\´¯¨£kÁx :

(A) Põ»Áµ®¤Ø÷PØ£ (B) \©Põ» CøhöÁÎ°À

(C) öuõhºa]¯õÚ Põ»¨ ¦ÒÎ°À (D) ÷©ØPsh AøÚzx®

A time series is a set of data recorded :

(a) periodically (b) at equal time intervals

(c) at successive points of time (d) all the above

37. A¤Â¸zv, ¤ßÛÓUP®, ÃÌa] ©ØÖ® «m] BQ¯øÁ SÔ¨£õP Cu÷Úõk
öuõhº¦øh¯x :

(A) _ÇØ] ©õÖ£õk (B) £¸Á ©õÖ£õk

(C) _ÇØ] Aø\ÄPÒ (D) ^µØÓ ©õÖ£õk

The terms prosperity, recession, depression and recovery are in particular attached
to :

(a) secular trend (b) seasonal fluctuation

(c) cyclic movements (d) irregular variation
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38. »õì¤¯›ß SÔ±mk GsoÀ £¯ß£kzu¨£k® GøhPÒ :

(A) Ai¨£øh Bsiß AÍÄPÒ

(B) |h¨¦ Bsiß AÍÄPÒ

(C) £À BskPÎß AÍÄPÎß \µõ\›

(D) CÁØÔÀ HxªÀø»

Laspeyre's index formula uses the weights of the :

(a) base year quantities

(b) current year prices

(c) average of the weights of number of years

(d) none of these

39. uµUPmk¨£õmk £h[PÒ :

(A) ‰ßÖ Pmk¨£õmkU ÷PõkPøÍU öPõshx

(B) ÷©À ©mk® RÌ Pmk¨£õmk GÀø»PøÍU öPõshx

(C) ö\¯À£õmiß GÀø»PøÍU öPõshx

(D) ÷©ØPsh AøÚzx®

Control charts in statistical quality consists of :

(a) three control lines

(b) upper and lower control limits

(c) the level of process

(d) all the above

40. öuõhº¦ ÷£õUSU ÷PõkPÒ öÁmiU öPõÒÐ® ¦ÒÎ :

(A) (X, Y) (B) ( )X, Y

(C) (0, 0) (D) CÁØÔÀ HxªÀø»

The lines of regression intersect at the point :

(a) (X, Y) (b) ( )X, Y

(c) (0, 0) (d) none of these
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£Sv & B / PART - B

SÔ¨¦ : H÷uÝ® £zx ÂÚõUPÐUS ©mk® Âøh¯ÎUPÄ®. 10x6=60

Note : Answer any ten questions.

41. x−3y+4z=3, 2x−5y+7z=6, 3x−8y+11z=1 GßÓ \©ß£õkPÒ
J¨¦ø©zußø© AØÓøÁ GßÖ PõmkP.

Show that the equations x−3y+4z=3, 2x−5y+7z=6, 3x−8y+11z=1 are
inconsistent.

42. ¤ßÁ¸® \©ß£õkPøÍ Qµõ©›ß Âv¨£iz wºUP : 6x−7y=16, 9x−5y=35.

Solve by Cramer's rule the equations 6x−7y=16, 9x−5y=35.

43. (1, 2) GßÓ SÂ¯zøu²®, x+y−2=0 C¯USÁøµø¯²® öPõsk Aø©²®
£µÁøÍ¯zvß \©ß£õmøhU PõsP.

Find the equation of the parabola with focus (1, 2) and the directrix x+y−2=0.

44. J¸ •ØÖ›ø©¯õÍ›ß ÷uøÁa \õº¦ x=100−4p GÛÀ,

(i) ö©õzu Á¸Áõ´, \µõ\› Á¸Áõ´ ©ØÖ® CÖv{ø» Á¸Áõ´
BQ¯ÁØøÓU PõsP.

(ii) x &ß G®©v¨¤ØS CÖv{ø» Á¸Áõ´ §a]¯zvØS \©©õS® ?

The demand curve for a monopolist is given by x=100−4p,

(i) Find the total revenue, average revenue and marginal revenue.

(ii) At what value of x, the marginal revenue is equal to zero ?
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45. x &Cß G®©v¨¦PÐUS, y=x3+21 GÝ® \õº¤À x, AvP›US®ö£õÊx
y &BÚx Aøu÷£õÀ 75 ©h[S AvP›US® ?

For the function y=x3+21, what are the values of x, when y increases 75 times as fast
as x ?

46. ¤ßÁ¸® ÂÁµ[PÐUS EOQ &øÁU PõsP. EOQ &CÀ ÷Põ¸uÀ
ö\»Ä=÷uUPa ö\»Ä Gß£uøÚa \›£õº.

E¸£iPÒ
©õuõ¢vµ 

£shzvß AÍÄ

J¸ ÷Põ¸u¾US 

÷Põ¸uÀ ö\»Ä

J¸ A»QØS 

÷uUPa ö\»Ä

A 9000 ` 200 ` 3.60

Find EOQ for the data given below.  Also verify that carrying costs is equal to ordering
costs at EOQ.

Item Monthly requirement
Ordering cost per 

order

Carrying cost per 

unit

A 9000 ` 200 ` 3.60

47. CÖv{ø» ö\»Äa \õº¦ MC=5−6x+3x2, CvÀ x Gß£x EØ£zv¯ÍÄ.
10 A»SPÒ ö£õ¸øÍ u¯õ›UP BS® ö\»Ä ` 850 GÛÀ ö©õzu ö\»Äa
\õº¦ ©ØÖ® \µõ\› ö\»Äa \õº¦ BQ¯ÁØøÓU PõsP.

For the marginal cost function MC=5−6x+3x2, x is the output.  If the cost of producing
10 items is ` 850, find the total cost and average cost function.
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48.  wºUP : 2   d
  e

d

x yy

x

+
=

Solve : 2   d
  e

d

x yy

x

+
=

49. wºUP : (4D2−12D+9) y=0.

Solve : (4D2−12D+9) y=0.

50. f  (0)=5, f  (1)=6, f  (3)=50, f  (4)=105 GÛÀ C»Uµõg]°ß `zvµzøu¨
£¯ß£kzv f (2) &ß ©v¨ø£U PõsP.

If f (0)=5, f (1)=6, f (3)=50, f (4)=105, find f (2) by using Lagrange's formula.

51. R÷Ç EÒÍ ÂÁµ[PÐUS «a]Ö ÁºUPU öPõÒøP ‰»® y=ax+b GßÓ
÷|º÷PõmiøÚ¨ ö£õ¸zxP.

x 0 1 3 6 8

y 1 3 2 5 4

Fit a straight line y=ax+b to the following data by the method of least squares.

x 0 1 3 6 8

y 1 3 2 5 4
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52. RÌUPsh {PÌuPÄ £µÁ¾UPõÚ \µõ\›, £µÁØ£i ©ØÖ® vmh Â»U®
BQ¯ÁØøÓU PõsP.

X &ß ©v¨¦PÒ : −3 −2 −1 0 1 2 3

{PÌuPÄPÒ p(x ) :
1

7

1

7

1

7

1

7

1

7

1

7

1

7

Find the mean, variance and standard deviation of the following probability distribution.

Values of X : − 3 − 2 − 1 0 1 2 3

Probability p(x ) :
1

7

1

7

1

7

1

7

1

7

1

7

1

7

53. öuõø»UPõm] {PÌa]PøÍ¨ £õº¨÷£õºPÎÀ 1000 ÷£›À, 320 ÷£ºPÒ  J¸
SÔ¨¤mh {PÌa]ø¯¨ £õºzuÚº. öuõø»UPõm] Põs÷£õº AøÚÁøµ²®
öPõsh •Êø©z öuõSv°¼¸¢x A¢u {PÌa]ø¯¨ £õºzuÁºPÎß
GsoUøPUPõÚ 95% |®¤UøP GÀø»PøÍU PõsP.

Out of 1000 TV viewers, 320 watched a particular programme.  Find 95% confidence
limits for TV viewers who watched this programme.

54. £Sva\µõ\› •øÓ°ß ‰»® ÷£õUS ©v¨¦PøÍU PõsP.

Bsk 1987 1988 1989 1990 1991 1992 1993

EØ£zv

(hßÛÀ)
90 110 130 150 100 150 200

Obtain the trend values by the method of semi-Average.

Year 1987 1988 1989 1990 1991 1992 1993

Production 

(in tonnes)
90 110 130 150 100 150 200
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55. 2000 &B® Bsøh Ai¨£øh¯õPU öPõsk Sk®£ ÁµÄ&ö\»Ä vmh
•øÓ°ß ‰»® RÌPsh ÂÁµ[PÐUS 2003 &B® BsiØPõÚ ÁõÌUøPz
uµ SÔ±möhsøn PnUQkP.

2000 2003

EnÄ 200 280 30

ÁõhøP 100 200 20

Eøh 150 120 20

G›ö£õ¸Ò ©ØÖ® 

ªß\õµ®
50 100 10

Cuµ ö\»ÄPÒ 100 200 20

Âø»
E¸¨£iPÒ {øÓ

Construct the cost of living Index Number for 2003 on the basis of 2000 from the following
data using family Budget method.

2000 2003

Food 200 280 30

Rent 100 200 20

Clothing 150 120 20

Fuel and lighting 50 100 10

Miscellaneous 100 200 20

Price
Items Weights
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£Sv & C/PART - C

SÔ¨¦ : H÷uÝ® £zx ÂÚõUPÐUS ©mk® Âøh¯ÎUPÄ®. 10x10=100

Note : Answer any ten questions.

56. ¤ßÁ¸® \©ß£õkPøÍ Ao•øÓ°À wºUP :

x−2y+3z=1, 3x−y+4z=3, 2x+y−2z=−1

Solve the following equations by matrix method.

x−2y+3z=1, 3x−y+4z=3, 2x+y−2z=−1

57. uØ÷£õx P ©ØÖ® Q GßÓ C¸ ÂØ£øÚ¨ ö£õ¸ÒPÎß \¢øu ÂØ£øÚ
•øÓ÷¯ 70% ©ØÖ® 30% BP EÒÍx. JÆöÁõ¸ Áõµ•® ]» ~Pº÷Áõ›ß
Â¸¨£[PÒ ©õÖQßÓÚ. ö\ßÓ Áõµ® P &Áõ[Q¯ÁºPÎÀ 80% ÷£º «sk®
Aøu Áõ[SQßÓÚº, 20% ÷£º Q &US ©õÔÂkQßÓÚº. ö\ßÓ Áõµ®
Q Áõ[Q¯ÁºPÎÀ 40% ÷£º «sk® Aøu Áõ[SQßÓÚº, 60% ÷£º P &US
©õÔÂkQßÓÚº. Cµsk Áõµ[PÐUS¨ ¤ÓS AÁºPÎß \¢øu¨
£[RkPøÍU PõsP. C¢u ÷£õUS öuõh¸©õÚõÀ G¨÷£õx \©{ø»
Gmh¨£k® ?

Two products P and Q share the market currently with shares 70% and 30% each
respectively.  Each week some brand switching takes place.  Of those who bought P the
previous week, 80% buy it again whereas 20% switch over to Q.  Of those who bought
Q the previous week, 40% buy it again whereas 60% switch over to P.  Find their
shares after two weeks.  If the price war continues, when is the equilibrium reached ?

58. 3x2+4y2−6x+8y−5=0 GßÓ }ÒÁmhzvÀ ø©¯®, ø©¯zöuõø»z uPÄ,
SÂ¯[PÒ, C¯USÁøµPÒ •u¼¯ÚÁØøÓU PõsP.

Find the centre, eccentricity, foci, and directrices of the ellipse 3x2+4y2−6x+8y−5=0.

59. y(x−2)(x−3)−x+7=0 GÝ® ÁøÍÁøµUS, x -Aaø\ öÁmk® ¦ÒÎ°hzx
öuõk÷Põk, ö\[÷Põmiß \©ß£õkPøÍU PõsP.

Find the equation of the tangent and the normal to the curve y(x−2)(x−3)−x+7=0
at the point where it cuts the x-axis.
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60. J¸ {ÖÁÚzvß ö©õzu Á¸Áõ´, ö©õzu ö\»Ä \õº¦PÒ •øÓ÷¯
R=30x−x2 ©ØÖ® C=20+4x.  C[S  x Gß£x EØ£zv GÛÀ, «¨ö£¸
C»õ£® QøhUP EØ£zv°ß AÍÄ GßÚ ?

Find the optimum output of a firm whose total revenue and total cost functions are
given by R=30x−x2 and C=20+4x, x being the output of the firm.

61. A GßÓ ö£õ¸Îß ÷uøÁ 2

1 1 2 1 2
q   240  p   6p   p p= − + −  GÛÀ, 

1

1

Eq

Ep
 ©ØÖ® 

1

2

Eq

Ep

GßÓ £Sv ö|QÌa]PøÍ p
1
=5,  p

2
=4 GÝ®ö£õÊx PõsP.

The demand for a commodity A is 
2

1 1 2 1 2
q   240  p   6p   p p= − + − .  Find the partial

Elasticities 
1

1

Eq

Ep
and 

1

2

Eq

Ep
when p

1
=5 and p

2
=4.

62. ©v¨¤kP : 
3

0

 d

  3  

x x

x x
∫
+ −

Evaluate : 
3

0

 d

  3  

x x

x x
∫
+ −

63. \›¯õÚ ÷£õmi°ß RÌ J¸ ö£õ¸Îß ÷uøÁ ©ØÖ® AÎ¨¦ ÂvPÒ

BQ¯Ú •øÓ÷¯ p
d
=56−x2 ©ØÖ® 

2

sp   8  
3

x

= + .  Âø» \©õÚ {ø»°ß RÌ

EØ£zv¯õÍº ©ØÖ® ~Pº÷Áõº Ga\¨£õkPøÍU PõsP.

Under pure competition the demand and supply laws for commodity and p
d
=56−x2

and 
2

sp   8  
3

x

= + .  Find the consumers' surplus and producers' surplus at the equilibrium

price.
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64.
2

d 2

dP d P
Q   30  5P  2   

dt dt
= − + +  ©ØÖ® Q

s
=6+3P Gß£Ú •øÓ÷¯ J¸ ö£õ¸Îß

÷uøÁ AÍÄ ©ØÖ® AÎ¨¦ AÍÄ BQ¯ÁØøÓU SÔUQßÓÚ. C[S
P Âø»ø¯U SÔUQÓx. \¢øu £›©õØÓzvÀ \©ß{ø» Âø»ø¯U PõsP.

Suppose that 
2

d 2

dP d P
Q   30  5P  2   

dt dt
= − + +  and Q

s
=6+3P.  Find the equilibrium price

for market clearance.

65. öPõkUP¨£mkÒÍ ÂÁµ[PøÍU öPõsk, C»Uµõg]°ß `zvµzøu¨
£¯ß£kzv x=5 GÛÀ, y &ß ©v¨ø£U PõsP.

x  : 1 2 3 4 7

y  : 2 4 8 16 128

Apply Lagrange's formula to find y when x=5 given that

x  : 1 2 3 4 7

y  : 2 4 8 16 128

66. AÝ£ÁŸv¯õP 2 ÂÊUPõk E¸S CøÇPÒ (fuses) SøÓ£õkÒÍuõP C¸US®
Gß£øu En¸® £m\zvÀ, 200 E¸S CøÇPÒ EÒÍ J¸ ö£mi°À
AvP£m\©õP 5 E¸S CøÇPÒ £ÊxÒÍøÁ¯õP C¸¨£uØPõÚ {PÌuPÄ
GßÚ ? (e−4=0.0183).

Find the probability that atmost 5 defective fuses will be found in a box of 200 fuses if
experience shows that 2 percent of such fuses are defective (e−4=0.0183).
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67. 1000 £ÒÎU SÇ¢øuPÎß ~snÔÄ DÂß \µõ\› 96 BPÄ® ©ØÖ®
vmhÂ»UP® 12 BPÄ® C¸UQÓx. £ÒÎU SÇ¢øuPÎß ~snÔÄ DÄ
£µÁÀ C¯À{ø» GÚU öPõsk

(i) 72 &US SøÓÁõP

(ii) 80 ©ØÖ® 120 &US Cøh°À ~snÔÄ DÄ öPõsh ©õnÁºPÎß
GsoUøP°øÚ ÷uõµõ¯©õP PõsP.

Z 1.33 2

£µ¨¦ 0.4082 0.4772

The I.Q. (intelligence quotient) of a group of 1000 school children has mean 96 and the
standard deviation 12.  Assuming that the distribution of I.Q. among school children is
normal, find approximately the number of school children having I.Q.

(i) less than 72 (ii) between 80 and 120

Z 1.33 2

Area 0.4082 0.4772

68. 400 ©õnÁºPøÍU öPõsh TÔ¼¸¢x, AÁºPÎß \µõ\› E¯µ® 171.38 ö\.«
GÚ AÔ¯¨£mhx. \µõ\› E¯µ® 171.17 ö\.«. ©ØÖ® vmhÂ»UP®  3.3 ö\.«.
GÚU öPõsh •Êø©z öuõSv°¼¸¢x AUTÖ GkUP¨£mhuõPU
P¸u»õ©õ GÚ Bµõ´P. (5% •UQ¯zxÁ ©mhzvÀ ÷\õvUP)
A sample of 400 students is found to have a mean height of 171.38 cms.  Can it reasonably
be regarded as a sample from a large population with mean height of 171.17 cms. and
standard deviation of 3.3 cms.  (Test at 5% level)

69. 5x
1
+20x

2 
≤ 400

10x
1
+15x

2 
≤ 450

x
1
, x

2
 / 0

GßÓ Pmk¨£õkPÐUQn[P z=45x
1
+80x

2
 &ß ö£¸© ©v¨ø£ Áøµ£hzvß

‰»® PõsP.
Solve the following, using graphical method

Maximise z=45x
1
+80x

2

Subject to the constraints

5x
1
+20x

2 
≤ 400

10x
1
+15x

2 
≤ 450

x
1
, x

2
 / 0
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70. ¤å›ß `zvµzøu¨ £¯ß£kzv SÔ±mk GsønU PnUQkP. CÆöÁs
Põ»©õØÖ ©ØÖ® Põµo©õØÖ ÷\õuøÚPøÍ {øÓÄ ö\´QßÓx GÚU
PõsP.

Âø» AÍÄ Âø» AÍÄ
A 10 12 12 15

B 7 15 5 20

C 5 24 9 20

D 16 5 14 5

Ai¨£øh Bsk |h¨¦ Bsk
ö£õ¸Ò

Compute Index Number using Fisher's formula and show that it satisfies time reversal
test and factor reversal test.

Price Quantity Price Quantity

A 10 12 12 15

B 7 15 5 20

C 5 24 9 20

D 16 5 14 5

Base Year Current Year
Commodity

- o 0 o -


