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Mathematics
xf.kr
(311)

Assignment - I
ewY;kadu i=k & I
(Lessons 1-15 )

¼ikB 1 ls 15 rd½
Max. Marks: 25

dqy vad % 25

Note: (i) All questions are compulsory. Each question carries equal marks.
fVIi.kh% lHkh iz'uksa ds mÙkj nsus vfuok;Z gSaA izR;sd iz'u ds vad leku gSaA

(ii) Write your name, enrolment number, AI name and subject etc. on the top of
the first page of the answer sheet.
mÙkj iqfLrdk ds izFke ì"B ij Åij dh vksj viuk uke] vuqØekad] v/;;u dsUnz
dk uke] fo"k; vkfn Li"V 'kCnksa esa fyf[k,A

1. Answer any two of the following questions:
fuEufyf[kr iz'uksa esa ls fdUgha nks iz'uksa ds mÙkj nhft,%

(i) If  1, ω and ω2 are cube roots of unity, then prove that:

( )( )( ) 332 yxyxyxyx −=−−− ωω
;fn 1, ω rFkk ω2 bdkbZ ds ?kuewy gksa] rks fl) dhft,%

( )( )( ) 332 yxyxyxyx −=−−− ωω

(ii) Find the equation of the line through the point (5, –1) and perpendicular to the
line 3x – 4y + 5 = 0
fcUnq (5, –1)  ls gksdj rFkk js[kk 3x – 4y + 5 = 0 ds yEcor~ js[kk dk lehdj.k Kkr
dhft,A

(iii) Find the eccentricity and coordinates of the foci of the ellipse 4x2 + 9y2 = 1
nh?kZo`Ùk 4x2 + 9y2 = 1 dh mRdsUnzrk rFkk ukfHk ds funsZ'kkad Kkr dhft,A

2. Answer any two of the following questions:
fuEufyf[kr iz'uksa esa ls fdUgha nks iz'uksa ds mÙkj nhft,%

(i) From a team of 17 players which includes 2 wicket keepers and 4 bowlers, a
cricket eleven is to be chosen. In how many ways can it be done if 1 wicket keeper
and atleast 3 bowlers are to be chosen?
lÙkjg f[kykfM+;ksa] ftuesa nks fodsV dhij rFkk 4 xsanckt gSa] esa ls X;kjg f[kykfM+;ksa dh
fØdsV Vhe dk pquko djuk gSA ,slk fdruh fof/k;ksa ls fd;k tk ldrk gS tcfd ,d
fodsV dhij rFkk de ls de 3 xsancktksa dks lfEefyr fd;k tkuk gS\
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(ii) Show that :
n'kkZb, fd%

( )
( )

( )
( )3

222

222

222

2 cbaabc
bacc

bacb
aacb

++=
+

+
+

(iii) If a, b and c are in A.P. and x, y, z are in G.P., then show that xb–c . yc–a . za–b = 1
;fn a, b rFkk c ,d lekarj Js.kh esa gksa vkSj x, y rFkk z ,d xq.kksÙkj Js.kh esa gksa] rks
n'kkZb, fd xb–c . yc–a . za–b = 1

3. Minimise Z = 6000 x1 + 4000 x2

U;wure eku Kkr dhft,
Subject to constraints
fuEu izfrcU/kksa ds vUrxZr

0,0
243

16
243

21

21

21

21

≥≥
≥+
≥+
≥+

xx
xx

xx
xx

Or ¼vFkok½

Find the sum of the series to n terms:

fuEu Js.kh dk ;ksxQy n inksa rd Kkr dhft,%

( ) ( ) ...321211 ++++++

4. Using matrix method, solve the following system of equations for x, y and z:
vkO;wg fof/k }kjk] fuEu lehdj.k fudk; dks x, y rFkk z ds fy, gy dhft,%

2x + y – z = 2
x + 2y – 3z = –1
5x – y – 2z = –1

Or/vFkok
Prove that the coefficient of middle term in the expansion of (1 + x)2n is equal to sum
of the coefficients of two middle terms in the expansion of (1 + x)2n–1.
fl) dhft, fd (1 + x)2n ds izlkj esa e/; in dk xq.kkad] (1 + x)2n–1 ds izlkj esa nks e/; inksa
ds xq.kkadksa ds ;ksxQy ds cjkcj gksrk gSA

5. Project work (ifj;kstuk dk;Z½

Prepare a 10 × 10 grid as shown below and start placing marbles in them, placing 1
marble in the first square, 2 marbles in the second, 4 in the third, 8 in the fourth and so
on, i.e., in each subsequent square the number of marbles is twice their number in the
previous square.

The situation appears like the following:
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Can you imagine how large the last number 299 is?

You cannot even place so many marbles in one square or cannot get them at one shop.

Let us draw the following table:

Square 1 2 3 4 5 6 99 100
No.
No. of 1 = 20 2 = 21 4 = 22 8 = 23 16 = 24 32 = 25 298 299

marbles
Total no. of 1 3 7 15 31 x y
marbles upto
that square

Observe that

1. Sum of marbles in first two squares (3) is one less than the number of marbles in the
third square (4)

2. Sum of marbles in the first three squares (7) is one less than the number of marbles in
the fourth square (8)

20 21 22

23

24

215

231

299
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(a) Can you generalise this observation?

Is it correct to write that sum of marbles upto a particular square is one less than the
number of marbles in the just next square? [Yes/No]

(b) From the table can you now give the number of marbles upto the 99th square?

(c) Can you guess how many digits are there in the number 299?

10 × 10 dk ,d fxzM cukb, tSlk fd uhps fn[kk;k x;k gS rFkk muesa ekcZy j[kuk 'kq:
dhft,] igys oxZ esa 1 ekcZy] nwljs oxZ esa nks ekcZy] rhljs esa 4, pkSFks esa 8 ... vFkkZr~ izR;sd
oxZ esa ekcZy dh la[;k] mlls igys oxZ ds ekcZy dh la[;k dk nqxquk gSA ;g fLFkfr bl
izdkj gksxhA

D;k vki vuqeku yxk ldrs gSa fd vfUre la[;k 299 fdruh cM+h gksxh\ vki brus ekcZy rks
,d oxZ esa j[k Hkh ugha ldrs vkSj u gh ,d nqdku ij miyC/k gksaxsA vkb, ge fuEu rkfydk
cuk,¡A

20 21 22

23

24

215

231

299
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oxZ la[;k 1 2 3 4 5 6 99 100

ekcZy dh la[;k 1 = 20 2 = 21 4 = 22 8 = 23 16 = 24 32 = 25 298 299

ml oxZ rd 1 3 7 15 31 x y
ekcZy dh dqy
la[;k

nsf[k, fd

1. igys nks oxks± ds ekcZy dh la[;k (3) rhljs oxZ dh ekcZy la[;k (4) ls ,d de gSA

2. igys rhu oxks± ds ekcZy dh la[;k dk ;ksx (7)] pkSFks oxZ dh ekcZy la[;k (8) ls 1 de gSA

¼v½ D;k vki vius izs{k.k dk O;kidhdj.k dj ldrs gSa\ D;k ,slk fy[kuk lgh gksxk] fd ,d
fof'k"V oxZ rd ds ekcZy dh la[;k dk ;ksxQy mlls vxys oxZ esa ekcZy dh la[;k
ls 1 de gS\

¼c½ rkfydk ls] D;k vki 99osa oxZ rd ds ekcZy dh la[;k ns ldrs gSa\

¼l½ D;k vki vuqeku yxk ldrs gSa fd la[;k 299 esa fdrus vad gSa\
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Mathematics
xf.kr
(311)

Assignment - II
ewY;kadu i=k & II
(Lessons 16-31 )

¼ikB 16 ls 31 rd½
Max. Marks: 25

dqy vad % 25

Note: (i) All questions are compulsory. Each question carries equal marks.
fVIi.kh% lHkh iz'uksa ds mÙkj nsus vfuok;Z gSaA izR;sd iz'u ds vad leku gSaA

(ii) Write your name, enrolment number, AI name and subject etc. on the top of
the first page of the answer sheet.
mÙkj iqfLrdk ds izFke ì"B ij Åij dh vksj viuk uke] vuqØekad] v/;;u dsUnz
dk uke] fo"k; vkfn Li"V 'kCnksa esa fyf[k,A

1. Answer any two of the following questions:
fuEufyf[kr iz'uksa esa ls fdUgha nks iz'uksa ds mÙkj nhft,%

(a) Prove that:
fl) dhft, fd% 

AAAAAA 2tan.5tan.7tan2tan5tan7tan =−−
(b) Find the general solution of the following equation:

fuEufyf[kr lehdj.k dk lkekU; gy Kkr dhft,%

01cos3sin2 2 =++ θθ

(c) If π=++ −−− zyx 111 coscoscos , prove that

12222 =+++ xyzzyx

;fn π=++ −−− zyx 111 coscoscos , gS rks fl) dhft, fd

12222 =+++ xyzzyx

2. Answer any two of the following questions:
fuEufuf[kr iz'uksa esa ls fdUgha nks iz'uksa ds mÙkj nhft,%

(a) Evaluate:

eku Kkr dhft,% 232
4lim

2

2 −−+
−

→ xx
x

x

(b) If cos y = x cos (a + y), prove that

( )
a

ya
dx
dy

sin
cos2 +

=
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;fn cos y = x cos (a + y), gS rks fl) dhft, fd

( )
a

ya
dx
dy

sin
cos2 +

=

(c) Show that the height of a right circular cylinder of greatest volume that can be
inscribed in a right circular cone is one-third that of the cone.
n'kkZb, fd ,d mPpre vk;ru okyk csyu] ftls ,d yaco`Ùkh; 'kadq ds vUrxZr cuk;k
tk lds] dh Å¡pkbZ 'kadq dh Å¡pkbZ dk ,d frgkbZ gksxhA

3. Evaluate:

eku Kkr dhft,%

∫ +
dx

xx
x

44 cossin
2sin

or/vFkok

Using integration, find the area enclosed by the curves y = x2 and y = x + 2.

lekdyu dk iz;ksx djrs gq,] oØksa y = x2 rFkk y = x + 2 }kjk f?kjs {ks=k dk {ks=kQy Kkr
dhft,A

4. The data on ages of teachers working in a school of a city are given below:
,d 'kgj ds ,d Ldwy esa dke djus okys v/;kidksa dh vk;q ds vkadM+s uhps fn, x, gSa%

Age (in years) 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60
vk;q ¼o"kks± esa½

No. of teachers 25 110 75 120 100 90 50 30
v/;kidksa dh la[;k
Calculate the variance and standard deviation for the above data.
mijksDr vkadM+ksa dk izlj.k rFkk ekud fopyu ifjdfyr dhft,A

OR/¼vFkok½
Out of 21 tickets marked with numbers from 1 to 21, three are drawn at random. Find
the probability that the numbers on them are in A.P.
21 fVdVksa] ftu ij 1 ls 21 rd la[;k;sa vafdr gSa] esa ls rhu ;kn`fPNd :i ls fudkyh tkrh
gSaA izkf;drk Kkr dhft, fd mu ij vafdr la[;k,a lekarj Js.kh esa gSaA

5. Project Work

Let us take a function ( )
x

xxf sin
=

What is f(0) ?

Now fill in the following table:
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When x changes from – 1.0 radians to – 0.01 radians,

what do you observe about the value of f(x)?

Do you observe f(x) approaching some value?

What is that value?

When x changes from 1.0 radian to 0.01 radians,

what do you observe about the value of f(x)?

Do you observe f(x) approaching some value?

What is that value?

Thus, What can you say about x
x

x

sinlim
0→

?

ifj;kstuk dk;Z

vkb, ge ,d Qyu ( )
x

xxf sin
=  ysaA

f(0) dk eku D;k gS\

vc fuEufyf[kr rkfydk esa Hkfj,

tc x dk eku – 1.0 jsfM;u ls – 0.01 jsfM;u rd cnyrk gS rks

vki f(x) ds eku ds fo"k; esa D;k voyksdu djrs gSa\

D;k vki f(x) dk eku fdlh ,d eku dh vksj vxzlj gksrk gqvk ns[krs gSa\

og eku D;k gSA

x (in 
degrees) 

–5
7.

14
30

 

–5
1.

42
87

 

–4
5.

71
44

 

–4
0.

00
01

 

–3
4.

28
58

 

–2
8.

57
15

 

–2
2.

85
72

 

–1
7.

14
29

 

–1
1.

42
86

 

–5
.7

14
3 

–0
.5

71
4 

0 

0.
57

14
 

5.
71

43
 

11
.4

28
6 

17
.1

42
9 

22
.8

57
2 

28
.5

71
5 

34
.2

85
8 

40
.0

00
1 

45
.7

14
4 

51
.4

28
7 

37
.1

43
0 

x (in 
radians) – 1.0 –0.9 –0.8 –0.7 –0.6 –0.5 –0.4 –0.3 –0.2 –0.1 –0.01 0 0.01 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

sin x 

–0
.8

41
5 

–0
.7

83
3 

–0
.7

17
4 

–0
.6

44
2 

–0
.5

64
6 

–0
.4

79
4 

–0
.3

89
4 

–0
.2

95
5 

–0
.1

98
7 

–0
.0

99
8 

–0
.0

10
0 

0 

0.
01

00
 

0.
09

98
 

0.
19

87
 

0.
29

55
 

0.
38

94
 

0.
47

94
 

0.
56

46
 

0.
64

42
 

0.
71

74
 

0.
78

33
 

0.
84

15
 

( )
x

xxf sin
=  

0.
84

15
 

0.
87

03
 

0.
89

63
 

0.
92

02
 

0.
94

10
 

0.
95

88
 

0.
97

35
 

0.
98

50
 

0.
99

35
 

0.
99

80
 

1.
00

00
 

0.10 

1.
00

00
 

0.
99

80
 

0.
99

35
 

0.
98

50
 

0.
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35
 

0.
95

88
 

0.
94

10
 

0.
92

02
 

0.
89
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0.
87

03
 

0.
84

15
 

 

x (fMxjh esa) 
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x (jsfM;u esa) – 1.0 –0.9 –0.8 –0.7 –0.6 –0.5 –0.4 –0.3 –0.2 –0.1 –0.01 0 0.01 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
sin x 
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x
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=  

0.
84

15
 

0.
87

03
 

0.
89

63
 

0.
92

02
 

0.
94

10
 

0.
95

88
 

0.
97

35
 

0.
98

50
 

0.
99

35
 

0.
99

80
 

1.
00

00
 

0.10 

1.
00

00
 

0.
99

80
 

0.
99

35
 

0.
98

50
 

0.
97

35
 

0.
95

88
 

0.
94

10
 

0.
92

02
 

0.
89

67
 

0.
87

03
 

0.
84

15
 

 



34 Mathematics

tc x dk eku 1.0 jsfM;u ls 0.01 jsfM;u rd cnyrk gS rks]

vki f(x) ds eku ds fo"k; esa D;k voyksdu djrs gSa\

D;k vki f(x) dk eku fdlh ,d eku dh vksj vxzlj gksrk gqvk ns[krs gSa\

og eku D;k gS\

vr% vki x
x

x

sinlim
0→

 ds ckjs esa D;k dg ldrs gSa\
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Mathematics
xf.kr
(311)

Assignment - III
ewY;kadu i=k & III
(Lessons 32-41)
¼ikB 32 ls 41½

(Attempt Option A or B)
¼fodYi v vFkok c dhft,½

OPTION-A (Vectors and 3-D Geometry)
fodYi&v ¼lfn'k rFkk f=k&vk;ke T;kfefr½

Max. Marks: 25
dqy vad % 25

Note: (i) All questions are compulsory. Each question carries equal marks.
fVIi.kh% lHkh iz'uksa ds mÙkj nsus vfuok;Z gSaA izR;sd iz'u ds vad leku gSaA

(ii) Write your name, enrolment number, AI name and subject etc. on the top of
the first page of the answer sheet.
mÙkj iqfLrdk ds izFke ì"B ij Åij dh vksj viuk uke] vuqØekad] v/;;u dsUnz
dk uke] fo"k; vkfn Li"V 'kCnksa esa fyf[k,A

1. Answer any two of the following questions:
fuEufyf[kr iz'uksa esa ls fdUgha nks iz'uksa ds mÙkj nhft,%

(a) If kjia ˆ3ˆ2ˆ −+=
r  and 

kjib ˆ2ˆˆ3 +−=
r

, show that 

ba ˆˆ +

 and ba ˆˆ − are perpendicular
to each other.
;fn kjia ˆ3ˆ2ˆ −+=

r  rFkk 

kjib ˆ2ˆˆ3 +−=
r

 gS] rks n'kkZb, fd 

ba ˆˆ +

 rFkk ba ˆˆ −  ijLij

yEcor gSaA

(b) If ar , 

b
r

 and 

cr

 are unit vectors and 

0=++ cba rrr

, find the value of  

accbba rrrrrr ... ++

.

;fn ar , 

b
r

 rFkk 

cr

 ek=kd lfn'k gSa rFkk 

0=++ cba rrr

 gS] rks 

accbba rrrrrr ... ++

 dk eku
Kkr dhft,A

(c) Let kjbjia ˆˆ3  ,ˆˆ −=−=
rr  and 

kic ˆˆ7 −=
r

. Find a vector 

d
r

 which is perpendicular

to both 

ar

 and 

b
r

 and 

1. =dc
rr

.

ekuk 

kjbjia ˆˆ3  ,ˆˆ −=−=
rr

 rFkk 

kic ˆˆ7 −=
r

gS ,d lfn'k 

d
r

 Kkr dhft, tks 

ar

 rFkk

b
r

 nksuksa ij yEcor gSa rFkk 

1. =dc
rr

 gSA
2. Answer any two of the following questions:

fuEufyf[kr iz'uksa esa ls fdUgha nks iz'uksa ds mÙkj nhft,%

(a) Find the projection of the line-segment joining the points (3, 3, 5) and (5, 4, 3) on
the line joining the points (2, –1, 4) and (0, 1, 5).
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fcUnqvksa (3, 3, 5) rFkk (5, 4, 3) dks feykus okys js[kk[kaM dk fcUnqvksa (2, –1, 4)  rFkk (0,
1, 5) dks feykus okys js[kk[kaM ij iz{ksi Kkr dhft,A

(b) Determine the length and foot of the perpendicular drawn from the point

P(2, –1, 5) to the line  

fcUnq P(2, –1, 5) ls js[kk 11
8

4
2

10
11

−
+

=
−
+

=
− zyx

 ij Mkys x;s yEc dh yEckbZ rFkk

yEc ds ikn ds funsZ'kkad Kkr dhft,A

(c) Find the equation of the sphere for which the circle given by x2 + y2 + z2 + 7y – 2z
+ 2 =0 and 2x + 3y + 4z – 8 = 0 is a great circle.
,sls xksys dk lehdj.k Kkr dhft, ftlesa lehdj.k x2 + y2 + z2 + 7y – 2z + 2 =0 rFkk
2x + 3y + 4z – 8 = 0 okyk o`Ùk xksys dk o`gr o`Ùk gSA

3. Show that the equation 6x2 + 4y2 – 10z2 + 3yz + 4xz – 11 xy = 0 represents a pair of
planes and find the angle between the planes.
n'kkZb, fd lehdj.k 6x2 + 4y2 – 10z2 + 3yz + 4xz – 11 xy = 0 leryksa ds ,d ;qXe dks
fu:fir djrk gS rFkk bu leryksa ds chp dk dks.k Kkr dhft,A

Or¼vFkok½

Show that the four points A(0, –1, –1), B(4, 5, 1), C(3, 9, 4) and D(–4, 4, 4) are coplanar.
Also find the equation of the plane in which they lie.
n'kkZb, fd pkj fcanq A(0, –1, –1), B(4, 5, 1), C(3, 9, 4) vkSj D(–4, 4, 4) leryh; gSaA ml
lery dk lehdj.k Hkh Kkr dhft,] ftlesa ;g fcanq fLFkr gSA

4. Find the equation of the plane containing the lines

3
5

1
4

7
8  and  

5
3

4
7

4
5 −

=
−

=
−

−
+

=
−

=
− zyxzyx

ml lery dk lehdj.k Kkr dhft, ftlesa fuEu js[kk,a fLFkr gSa%

3
5

1
4

7
8    

5
3

4
7

4
5 −

=
−

=
−

−
+

=
−

=
− zyxzyx

rFkk

Or ¼vFkok½

Find the equation of the sphere passing through the points (0, 0, 0), (0, 2, –1), (–1, 1, 0)
and (1, 2, –3).
ml xksys dk lehdj.k Kkr dhft, tks fd fcanqvksa (0, 0, 0), (0, 2, –1), (–1, 1, 0)  rFkk
(1, 2, –3) ls xqtjrk gSA

5. Project work

Give a method of generating Pythagoream Triplets, without using a general formula
Let us divide this attempt in two parts:
(i) For odd numbers as first number in the triplet
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(ii) For even numbers as first number of the triplet
(i) Consider the smallest Pythagorean triplet

(a) (b) (c)
3 4 5
Analyse the relationship between the numbers in columns (a), (b) and (c)
If you observe closely, you will find that

32 = 4 + 5 and 4 is one less than 5
∴ Square the first number (a), and write that number as sum of two numbers [(b) and
(c)] whose difference is 1
Now consider the next odd numbr 5
(a) (b) (c)
5 12 13
52 = 25
25 = 12 + 13
and 13 = 12 + 1
or 13 – 12 = 1
∴ The next Pythagoreans Triplet is 5 12 13
Following the same, we can write the some of the next Pythagorean Triplets as
(a) (b) (c)
7 24 25 72 = 25 + 24

25 – 24 = 1
9 40 41 92 = 40 + 41

41 – 40 = 1
11 60 61 112 = 121 = 61+ 60

61 – 60 = 1
13 84 85 132 = 169= 84 + 85

85 – 84 = 1
15 112 113 152 = 225 = 113 + 112

113 – 112 = 1
17 144 145 172 = 289 = 145 + 144

145 – 144 = 1
. .
. .

(ii) Consider the smallest triplet
(a) (b) (c)
4 3 5

Let us analyse this: 
2

2a
= b + c, c ~ b = 2

42 = 16 and 16/2 = 5 + 3  and 5 – 3 = 2



38 Mathematics

(a) (b) (c)

2810

81018
2

36
3662

=−

+==

=

6 8 10

21517

151732
2

64
6482

=−

+==

=

8 15 17

( )

22426

242650
2

100
10010 2

=−

+==

=

10 24 26

Some of the next Pythagoraen Triplets are
(a) (b) (c)

23537

353772
2

144
144122

=−

+==

=

12 35 37

24850
504898

98
2

196196142

=−
+=

=⇒=

14 48 50

16 63 65   
26365,6365128

128
2

256:256162

=−+=

==

18 80 82    
28082,8082162

162
2

324324182

=−+=

=⇒=

20 99 101   200
2

400,400202 ==

. . .

. . .
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5. ifj;kstuk dk;Z

ikbFkkxksjh;u f=kdksa dks] ,d O;kid rjhdk ysdj ¼fdlh QkewZys ds iz;ksx fcuk½ fudkyus dh
fof/k nhft,A

vkb, bldks ge nks Hkkxksa esa ckVsa%

(i) og f=kd ftuesa igyh la[;k ,d fo"ke la[;k gSA

(ii) og f=kd ftlesa izFke la[;k le la[;k gSA

(i) lcls NksVk ikbFkkxksjh;u f=kd] tks gesa Kkr gS]

¼v½ ¼c½ ¼l½

3 4 5
vkb, LrEHkksa ¼v½] ¼c½ rFkk ¼l½ esa nh xbZ la[;kvksa esa laca/k <wa<us ds fy, fo'ys"k.k djsaA

vxj vki lw{ker;k ns[ksa] rks ik;saxs fd

32 = 4 + 5 rFkk 5, 4 ls ,d vf/kd gSA

izFke la[;k ¼v½ dk oxZ ysdj mls nks Hkkxksa esa ckVsa ftudk vUrj 1 gSA
vkb, vc vxyh fo"ke la[;k ysa

¼v½ ¼c½ ¼l½

5 12 13
52 = 25
25 = 12 + 13
rFkk 13 – 12 = 1
vxyk ikbFkkxksjh;u f=kd 5 12 13 gS

blh izdkj] ge dqN vU; ikbFkksxksjh;u f=kd fy[k ldrs gSaA

(v) (c) (l)
7 24 25 72 = 25 + 24

25 – 24 = 1
9 40 41 92 = 40 + 41

41 – 40 = 1
11 60 61 112 = 121 = 61+ 60

61 – 60 = 1
13 84 85 132 = 169= 84 + 85

85 – 84 = 1
15 112 113 152 = 225 = 113 + 112

113 – 112 = 1
17 144 145 172 = 289 = 145 + 144

145 – 144 = 1
. .
. .
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(ii) lcls NksVk ikbFkkxksjh; f=kd gS

¼v½ ¼c½ ¼l½

4 3 5

vkb, bldk fo'ys"k.k djsa%

2

2v
= c + l, l ~ c = 2

vki ns[ksaxs fd 42 = 16, 16/2 = 5 + 3  vkSj 5 – 3 = 2
(v) (c) (l)

2810

81018
2

36
3662

=−

+==

=

6 8 10

21517

151732
2

64
6482

=−

+==

=

8 45 17

( )

22426

242650
2

100
10010 2

=−

+==

=

10 24 26

dqN vU; ikbFkkxksjh;u f=kd gSa

(v) (c) (l)

23537

353772
2

144
144122

=−

+==

=

12 35 37

24850
504898

98
2

196196142

=−
+=

=⇒=

14 48 50

26365,6365128

128
2

256:256162

=−+=

==
16 63 65
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28082,8082162

162
2

324324182

=−+=

=⇒=
18 80 82

200
2

400,400202 == 20 99 101

200 = 101+99, 101–99 =2 . . .
. . .

OPTION-B (Mathematics for Commerce, Economics and Business)
fodYi&c ¼okf.kT;] vFkZ'kkL=k rFkk O;kikj ds fy, xf.kr½

1. Answer any two of the following questions:
fuEufyf[kr iz'uksa esa ls fdUgha nks iz'uksa ds mÙkj nhft,%

(a) Ram had 2000 preferred shares and 5000 ordinary shares of a company of Rs 10
each. If the dividend declared on preferred shares is 20% and 12% on ordinary
shares, find the annual dividend received by Ram.
jke ds ikl fdlh dEiuh ds 10 #- vafdr ewY; ds 2000 fizQjsal 'ks;j rFkk 5000
lk/kkj.k 'ks;j gSaA ;fn fizQjsal 'ks;j rFkk lk/kkj.k 'ks;j ij ?kksf"kr ykHkka'k Øe'k% 20%
rFkk 12% gS] rks jke }kjk izkIr okf"kZd ykHkka'k Kkr dhft,A

(b) A man bought Rs 28000 of 7% stock at 98 and sells it when the price rose to
Rs 105. Find the money received by him by selling the stock.
,d O;fDr us 28000 # ds 7% LVkd dks 98 ij [kjhnk rFkk tc mldk ewY; 105 #
gks x;k] rks mls csp fn;kA bl izdkj cspus ij mls fdruh jkf'k feyh\

(c) Construct the price-index number for 2009, taking the year 2005 as base year:
o"kZ 2005 dks vk/kkj o"kZ ekudkj o"kZ 2009 ds fy, ewY; lwpdkad dk fuekZ.k dhft,%

Commodity A B C D E
oLrq

Price in the year 2005 60 50 70 120 100
o"kZ 2005 esa ewY;
Price in the year 2009 80 60 100 160 150
o"kZ 2009 esa ewY;

2. Answer any two of the following questions:
fuEufyf[kr iz'uksa esa ls fdUgha nks iz'uksa ds mÙkj nhft,%

(a) A person at the age of 25 years takes an insurance policy of sum assured Rs 50000
for 30 year-term. Calculate premium for yearly payment assuming the following:

Tabular premium/1000 Rs 40
Rebate for large sum assured Rs 2 per 1000
Rebate for yearly payment 3%
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,d O;fDr ftldh vk;q 25 o"kZ gS] 50000 # dh chek ikfylh 30 o"kks± ds fy, ysrk gSA
uhps fn;s x;s fooj.k ds vuqlkj okf"kZd izhfe;e dh x.ku dhft,

rkfydk izhfe;e@1000  40 #

cM+h chek jkf'k ds fy, NwV 2 #@1000

okf"kZd Hkqxrku ds fy, NwV 3%

(b) A dealer purchases 30 kg of wheat @ Rs 10 per kg plus VAT and after earning a
profit of Rs 5 per kg, the dealer sells it to retailer. The retailer finally sells it to a
customer @ Rs 22.55 per kg including VAT. Calculate how much tax is collected
by the Govt. through VAT which is 10% at each stage.
,d O;kikjh 30 fdxzk xsgw¡ 10 # izfr fdxzk- ds Hkko ls ftl ij oSV vfrfjDr gS rFkk ml
ij 5 #- izfr fdxzk- dk ykHk ysdj mls ,d [kqnjk O;kikjh dks csp nsrk gSA [kqnjk
O;kikjh mls ,d xzkgd dks 22.55 #- izfr fdxzk- oSV lfgr csp nsrk gSA Kkr dhft, fd
lkSns esa ljdkj dks oSV ds :i esa fdruk dj feyk tcfd izfr Lrj ij oSV dh nj 10%
gSA

(c) The cost function of a firm is given by
C = 2x2 + x – 5
Find (i) the average cost

(ii) the marginal cost
when x = 4

,d QeZ dk ykxr Qyu C = 2x2 + x – 5 }kjk iznÙk gS] rks
(i) vkSlr Qyu
(ii) lhekar Qyu
Kkr dhft, tc x = 4 gSA

3. A man invests Rs 28000 in 7% stock at 98 and sells it when the price rose to Rs 105. He
reinvests the sale proceeds in 12% stock at 120. Find the change in his income.
,d O;fDr 7% LVkd esa 98 ds Hkko ls 28000 #- fuos'k djrk gS rFkk tc ewY; c<+dj
105 # gks tkrk gS] rks mls csp nsrk gSA og izkIr /ku dks 120 ds Hkko ls 12% LVkWd esa
iqufuoZos'k dj nsrk gSA mldh vk; esa ifjorZu Kkr dhft,A

Or

Construct by simple average of price relative method, the price index of 2009, taking
2005 as base year from the following data
fuEufyf[kr vk¡dM+ksa ls ewY;kuqikrksa ds ljy ek/; dh jhfr ls o"kZ 2005 dk vk/kkj o"kZ ekudj
o"kZ 2009 dk ewY; lwpdkad Kkr dhft,A

Commodity (oLrq) A B C D E F

Price (in 2005) (in Rs) 60 50 60 50 25 20
ewY; ¼2005 esa½ ¼#- esa½

Price (in 2009) (in Rs) 80 60 72 75 37.5 30
ewY; ¼2005 esa½ ¼#- esa½



43Mathematics

4. Neeta's Tailoring unit stitches 20 ladies suits daily out of which 50% are exported to
America and the rest 50% are sold in the domestic market. In preparing one suit, 5
meter cloth is required which is purchased at Rs 120/m and she adds value of Rs 100
per suit. If excise duty on cloth is 5%, calculate how much excise duty she has to pay to
the government at the end of the month using Cenvat Transaction Method.
uhrk dk flykbZ ;wfuV 20 ysMh lwV izfrfnu flyrk gS ftlesa ls og 50% vesfjdk fu;kZr
dj nsrh gS rFkk 'ks"k 50% og ?kjsyw ekfdZV esa csp nsrh gSA ,d lwV rS;kj djus esa 5 eh diM+k
yxrk gS tks 120 #- izfr eh- ds Hkko ls feyrk gS rFkk og izR;sd lwV ij 100 #- ewY; tksM+rh
gSA ;fn diM+s ij 'kqYd 5% gks rks Kkr dhft, fd lSuosV lkSns dk rjhdk iz;ksx dj mls
fdruk 'kqYd ,d ekl esa nsuk iM+sxkA

Or ¼vFkok½
The marginal revenue function of a commodity is given as MR = 12 – 3x2 + 4x. Find
the total revenue and the corresponding demand function.
,d eky dk lhekar vk; Qyu MR = 12 – 3x2 + 4x gSA dqy vk; rFkk laxr ekax Qyu Kkr
dhft,A

5. Project work

Given the Marginal Revenue and Marginal Cost Functions and initial conditions, write
the method of finding Break Even points in business

Let Marginal Revenue (MR(x)) = f(x)

and Marginal Cost function MC(x) = g(x)

Initial investment for business = Rs k

∴ We know that Revenue function R(x) = ( ) CdxxMR +∫

Let 

( ) ( )xFdxxMR =∫

∴R(x) = F(x) + C

When x = 0, R(x) = 0 

⇒

 C = 0

∴ R(x) = F(x)

Cost function C(x) =  

( )∫ ′+Cdxxg

Let ( ) ( )∫ = xGdxxg

∴ C(x) = G(x) + C'

when x = 0, C(x) = k

∴ C(x) = G(x) + k

For Break Even Points C (x) = R(x)

⇒  F(x) = G(x) + k .....................(1)

Solve (1) for x to get number of commodities produced from Break-Even Points.
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ifj;kstuk dk;Z

lhekar vk; Qyu rFkk lhekar ykxr Qyu fn;s gksus rFkk izkjEHk dh fLFkj ykxr fn;s gksus
ij O;kikj esa le&foPNsnu fcUnq Kkr djukA

ekuk lhekar vk; Qyu (MR(x)) = f(x) gS rFkk lhekar ykxr Qyu  MC(x) = g(x) gSA ekuk
O;kikj esa fLFkj ykxr k #- gSA

ge tkurs gSa fd vk;Qyu R(x) = 

ekuk : R(x) = F(x) + C

tc x = 0, R(x) = 0  C = 0

∴ R(x) = F(x)

blh izdkj ykxr Qyu C(x) =  

ekuk ( ) ( )∫ = xGdxxg

∴ C(x) = G(x) + C'

tc x = 0, C(x) = k

∴ C(x) = G(x) + k

le foPNsnu fcUnqvksa ds fy;s C (x) = R(x)

⇒  F(x) = G(x) + k .....................(1)

(1) dks gy djds x ds eku Kkr dhft, tks oLrqvksa dh mRiknu la[;k lefoPNsnu fcUnq ds
fy, gksxhA


