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Mathematics

xf.kr
(311)

Assignment - I

ewY;kadu i=k & I

(Lessons 1-11 )

¼ikB 1 ls 11 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 ds mÙkj nhft,%

(a) If ω is a complex cube root of unity, then show that

(1 + 5ω2  + ω4) (1 + 5ω  + ω2) (5 + ω  + ω2) =64

;fn la[;k 1 dk ω lfEeJ /kuewy gks] rks n'kkZb, fd
(1 + 5ω2  + ω4) (1 + 5ω  + ω2) (5 + ω  + ω2) =64

(b) Show that the roots of the equation

(x – a) (x – b) + (x – b) (x – c) + (x – c) (x – a)  = 0

are always real and they cannot be equal unless a = b = c

n'kkZb, fd lehdj.k

(x – a) (x – b) + (x – b) (x – c) + (x – c) (x – a)  = 0 ds ewy lnk okLrfod gksaxs rFkk
;g rc rd leku ugha gksaxs tcrd fd a = b = c

(c) A point moves such that the sum of its distances from the point (ae, 0) and (– ae,

0) is 2a. Show that the locus of this point is 

2 2

2 2 2

x y
1

a a (1 e )
+ =

−

,d fcUnq bl izdkj xfr'kkhy gS fd bl dh fcUnqvksa (ae, 0) rFkk (– ae, 0) ls nwfj;ksa dk

;ksx 2a gSA n'kkZb, fd bl fcUnq dk fcUnq iFk 
2 2

2 2 2

x y
1

a a (1 e )
+ =

−
 gksxkA

2. Answer any two of the following questions:

fuEufyf[kr iz'uksa esa ls fdUgha nks ds mÙkj nhft,%
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(a) Find the equation of the line through the intersection of the lines 3 x + y + 7 =0

and 3x – y – 15 = 0 and which is perpendicular to the line 5x – 4y + 1 = 0.

js[kkvksa 3 x + y + 7 =0 rFkk 3x – y – 15 = 0 ds izfrPNsnu fcUnq ls gksdj tkus okyh ml
js[kk dk lehdj.k Kkr dhft, tks js[kk 5x – 4y + 1 = 0 yEccr~ gksA

(b) A question paper contains 12 questions divided into two sections. Section I contains

7 questions and section II contains 5 questions. In how many ways can a candidate

choose the questions if he has to select 8 questions in all with teh restriction of

atleast 3 questions from each section?

,d iz'u i=k esa 12 iz'u gSa tks nks [k.Mksa esa cVs gSaA [k.M 1 esa 7 iz'u gSa rFkk [k.M 2

esa 5 iz'u gSaA ,d ijh{kkFkhZ dks 8 iz'uksa ds mÙkj nsus gSa ftl esa izR;sd [k.M ls de ls
de 3 iz'uksa dks ysuk vko';d gSA og fdruh fof/k;ksa ls iz'uksa dk p;u dj ldsxk\

(c) If the coefficients of xr-1 , xr and xr+1  in the expansion of (1 + x)n are in A.P, then

show that

n2 – n (4r + 1) + 4r2 – 2 = 0

;fn (1 + x)n ds izlkj esa xr-1 , xr rFkk xr+1  ds xq.kkad lekarj Js.kh esa gksa] rks n'kkZb, fd
n2 – n (4r + 1) + 4r2 – 2 = 0

3. Solve graphically the system of inequations

4x – 7y + 5 ≤ 0

and 3x + 2y – 18 ≥ 0

vkys[kh; fof/k }kjk vlehdj.k fudk; dks gy dhft,%
4x – 7y + 5 ≤ 0

vkSj 3x + 2y – 18 ≥ 0

Or ¼vFkok½

Let A = 
0 tan / 2

tan / 2 0

− α 
 

α 
and I be the identity matrix of order 2. Show that

(I + A) = (I – A)

cos sin

sin cos

α − α 
 

α α 

ekuk A = 

0 tan / 2

tan / 2 0

− α 
 

α 

 rFkk I ] f}rh; dksfV dk rRled vkO;wg gSA n'kkZb, fd

(I + A) = (I – A)

cos sin

sin cos

α − α 
 

α α 

4. Using properties of determinants, prove that

2 2 2

2 2 2 3

2 2 2

(b c) a a

b (c a) b 2abc(a b c)

c c (a b)

+

+ = + +

+
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lkjf.kdksa ds xq.k /keks± dk iz;ksx djrs gq,] fln~/k dhft, fd

2 2 2

2 2 2 3

2 2 2

(b c) a a

b (c a) b 2abc(a b c)

c c (a b)

+

+ = + +

+

Or ¼vFkok½

Let A = 

1 1 0 2 2 4

2 3 4  and B = 4 2 4 .

0 1 2 2 1 5

− −   
   

− −   
   −   

 Find AB.

Use this to solve the following system of equations:

x – y = 3

2x + 3y + 4z = 17

y + 2z = 7

ekuk A =  AB Kkr dhft,A

bl ds iz;ksx djrs gq,] fuEufyf[kr lehdj.k fudk; dks gy dhft,A

x – y = 3

2x + 3y + 4z = 17

y + 2z = 7

5. Project work

Consicer the following equations:

(i) x2 + 2x + 1 = 0

(ii) x2 + 4x + 3 = 0

(iii) x3  – 1 = 0

(iv) x2 + 2x + 5 = 0

We are interested in solving the above equations.

Let us make the following table for finding their solutions:

S.No. Equation Factor form Roots if they exist Reasons for that

(i) x2 + 2x + 1 = 0 (x+1) (x+1)=0 -1, -1 Exist in reals

(ii) x2 + 4x + 3 = 0 (x+1) (x+3)=0 -1, -3 - do-

(iii) x3  – 1 = 0 (x-1) (x2+x+1)=0 x=1, only no real root

(iv) x2 + 2x + 5 = 0 Cant be factored for x2 + 2 + 1 = 0 does  not exist in real

in reals Do not exist in reals

does  not exist in reals
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What do you observe from the above table? You see that for all these equations for

which the discriminant (b2–4ac) is negative, the roots do not exist in reals as square

root of negative do not exist in reals.

This points out to the need of extension of real number system to another system,

which allows square root of negative numbers and hence the solution of all types of

equations. This is the reason for bringing in the complex numbers.

ifj;kstuk dk;Z

fuEu lehdj.kksa dks nsf[k,%

(i) x2 + 2x + 1 = 0

(ii) x2 + 4x + 3 = 0

(iii) x3  – 1 = 0

(iv) x2 + 2x + 5 = 0

ge bu lehdj.kksa ds ewy Kkr djus ds bPNqd gSaA vkb, ge fuEu rkfydk cuk,¡%

Øekad lehdj.k xq.ku[k.M :i ewy] ;fn mudk dkj.k
vfLrRo gks

(i) x2 + 2x + 1 = 0 (x+1) (x+1)=0 -1, -1 okLrfod la[;kvksa esa gSa

(ii) x2 + 4x + 3 = 0 (x+1) (x+3)=0 -1, -3 - do-

(iii) x3  – 1 = 0 (x-1) (x2+x+1)=0 1 ds vfrfjDr dksbZ ewy

2
b 4ac 3− = −

(iv) x2 + 2x + 5 = 0 ugha fd;s tk ldrs ugha dk eku okLrofd la[;kvksa
dksbZ ewy ugha esa ugha gSA2

b 4ac 16− = −

dk eku okLrofd la[;kvksa

esa ugha gSA

mijksDr rkfydk esa vki D;k ns[krs gSa\ vki ikrs gSa fd mu lHkh lehdj.kksa] ftuds fy,
fofoDrdj (b2–4ac) _.kkRed gS ds ewy okLrfod la[;kvksa esa ugha gksrs D;ksafd mu esa _.k
la[;kvksa dk oxZewy ugha gksrkA ;g bafxr djrk gS fd gesa okLrfod la[;kvksa dks ,d ,sls
la[;k lewg rd c<+k;k tk, ftl esa _.k la[;kvksa dk oxZewy Hkh gks rFkk lHkh izdkj ds
lehdj.kksa ds ewy gksaA ;g lfEeJ la[;kvksa ds lewg ds ykus dk dkj.k gSA
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Mathematics

xf.kr
(311)

Assignment - II

ewY;kadu i=k & II

(Lessons 12-21 )

¼ikB 12 ls 21 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 ds mÙkj nhft,%

(a) If the sum of first n terms of two arithmetic progression are in the ratio (7n + 1) :

(4n + 27), find the ratio of their 11th terms.

;fn nks lekarj Jsf.k;ksa ds izFke n inksa ds ;ksx esa (7n + 1) : (4n + 27) dk vuqikr gS
rks muds 11osa inksa dk vuqikr Kkr dhft,A

(b) Find the sum of first n terms of the series

3 × 8 + 6 ×11 + 9 × 14 + ....

fuEufyf[kr Js.kh ds izFke n inksa dk ;ksx Kkr dhft,%

3 × 8 + 6 ×11 + 9 × 14 + ....

(c) Sum the series.

(x + y) + (x2 + xy + y2) + (x3 + x2y + xy2 + y3) + ... upto n terms.

fuEu Js.kh dk ;ksx Kkr dhft,%
(x + y) + (x2 + xy + y2) + (x3 + x2y + xy2 + y3) + ... n inksa rdA

2. Answer any two of the following questions:

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

(a) Let f(x) = x2 + 3, g(x) = x – 2, then find fog and gof. Also, show that (fog) (3/2) =

(gof) (3/2).

;fn f(x) = x2 + 3, g(x) = x – 2, gS] rks fog rFkk gof Kkr dhft,
;g Hkh n'kkZb, fd  (fog) (3/2) = (gof) (3/2)

(b) Prove that

Cos3A sin 3A + Sin3A cos3A = 
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fl) dhft, fd%

Cos3A sin 3A + Sin3A cos3A = 

3
sin 4A

4

(c) Fing the derivative of 

23x 5x+

 using first principles.

izFke fl)kUr dk iz;ksx djrs gq, 

23x 5x+

 dk vodyt Kkr dhft,A

3. The focus of a parabola is (1, 5) and its directrix is x + y + 2 = 0. Find the equation of

the parabola, its vertex and the length of latus rectum.

,d ijoy; dh ukfHk (1, 5) rFkk fu;rk x + y + 2 = 0 gS bl ijoy; dk lehdj.k] mldk
'kh"kZ rFkk ukfHkyEc dh yEckbZ Kkr dhft,A

Or ¼vFkok½

Show that:

2x

sin 3x
,             if x < 0                                                    

tan 2x

3
f (x) ,                     if x=0 is  continuous at x=0                    

2

log(1 3x)
,        if x>0            

e 1

=

+

−
                                           











n'kkZb, dh Qyu%

2x

sin 3x
,             if x < 0                                                    

tan 2x

3
f (x) ,                     if x=0 is  continuous at x=0                    

2

log(1 3x)
,        if x>0            

e 1

=

+

−
                                           











4. Solve the equation:

Sin x + Sin 2x + Sin 3x + Sin 4x = 0

fuEu lehdj.k dks gy dhft,%

Sin x + Sin 2x + Sin 3x + Sin 4x = 0

Or ¼vFkok½

In any triangle ABC, prove that

2 2 2 2 2 2

2 2 2

b c c a a b
.sin 2A .sin 2B .sin 2C 0

a b c

− − −
+ + =
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fdlh f=kHkqt ABC esa fl) dhft,%

5. Project Work

Consider the funtion f(x) = 

We need to find f(4)

Let us form the following table:

x 3.7 3.8 3.9 3.95 4 4.05 4.1 4.2 4.3

f(x) 7.7 7.8 7.9 7.95 % 8.05 8.1 8.2 8.3

i) When x changes from 3.7 to 3.95 what change do you observe in the value of f(x)?

ii) Do you observe f(x) approaching some values? What is that value?

iii) When x changes from 4.3 to 4.05, what change do you observe in the value of f(x)?

iv)Do you observe f(x) approaching some value? What is that value?

What can you say about 
lim ?

ifj;kstuk dk;Z

,d Qyu f(x) = 

2x 16

x 4

−

−
 dks yhft,

gesa f(x) dk eku Kkr djuk gS

vkb, ge fuEu rkfydk cuk,¡

x 3.7 3.8 3.9 3.95 4 4.05 4.1 4.2 4.3

f(x) 7.7 7.8 7.9 7.95 % 8.05 8.1 8.2 8.3

1. tc x dk eku, 3.7 ls 3.95 rd cnyrk gS] rks vki f(x) ds eku esa D;k cnyko ikrs gSa\
2. D;k vki f(x) dks fdlh eku dh rjQ mixeu djrk ns[krs gSa\ og eku D;k gS\
3. tc x dk eku, 4.3 ls 4.5 rd cnyrk gS] rks vki f(x) ds eku esa D;k cnyko ikrs gSa\
4. D;k vki f(x) ds eku dks fdlh ,d la[;k dh vksj tkrk ns[krs gSa\ og eku D;k gS\

vki  

lim

ds fo"k; esa D;k dg ldrs gSa\
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Assignment - III

ewY;kadu i=k & III

(Lessons 22-31)

¼ikB 22 ls 31 rFkk vU; ikB&oSdfYid ekWM~;wYl½
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:

fuEu esa ls fdUgha nks iz'uksa ds mÙkj nhft,%

(a) If f(x) = a b 2x
a x

,  find f (x) at x = 0
b x

+ +

+ 
′ 

+ 

;fn f(x) = 

a b 2x
a x

b x

+ +

+ 
 

+ 
 rks f (x)′ dk eku x=0 ij Kkr dhft,A

(b) If 

tan x
tan x dy

y (tan x) ,  find  at x =
dx 4

π
 =  

;fn 
tan x

tan xy (tan x) =   rks 

dy
 

dx

dk eku 

x =
4

π

 ij Kkr dhft,A

(c) Show that the two tangents to the curve ax2 + 2hxy + by2 = 1, a > 0 at the points,

where the curve crosses x-axis, are parallel.

n'kkZb, fd oØ ax2 + 2hxy + by2 = 1, a > 0 ds mu fcUnqvksa] tgk¡ oØ x&v{k dks
izfrPNsn djrh gS] ij [khaph x;h Li'kZ js[kk,¡ lekUrj gSaA

2. Answer any two of the following questions:

fuEu esa ls fdUgha nks iz'uksa ds mÙkj nhft,%

(a) Tangents are drawn to the parabola x2 = 4y at its point of intersection with another

parabola y2 = 4x. Find the point of intersection of the tangents drawn.

ijoy; x2 = 4y  ds mu fcUnqvksa] tgk¡ ;g ,d nwljs ijoy; y2 = 4x dks izfrPNsn djrk
gS] ij Li'kZ js[kk,¡ [khaph xbZ gSaA bu Li'kZ js[kkvksa dk izfrPNsn fcUnq Kkr dhft,A
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(b) Show that the function 

f (x) log x

 is an increasing function if x > 0.

n'kkZb, dh Qyu 

f (x) log x

 ,d o/kZeku Qyu gS tc x > 0 gSA

(c) A cone of maximum volume is inscribed in a given sphere. Find the ratio of the

height of the cone to the diameter of the sphere.

vf/kdre vk;ru dk ,d 'kadq ,d xksys ds vUrxZr cuk;k x;k gSA 'kadq dh Å¡pkbZ rFkk
xksys ds C;kl esa vuqikr Kkr dhft,A

3. (a) Find the general solution of the following defferential equation:

fuEu vody lehdj.k dk O;kid gy Kkr dhft,%

2 xy x dy ydx 0 − + = 

Or ¼vFkok½

Evaluate:

eku Kkr dhft,

3

2 2 4

sin x
dx

(1 cos x) 1 cos x cos x+ + +
∫

(b) Evaluate

eku Kkr dhft,

2 24

3 3

0

sin x cox x
dx

(sin x cos x)

π

+
∫

4. (a) The mean of 5 observations is 4 and their variance is 5.2. If three of these

observations are 1, 2 and 6. Find the other two observations.

ik¡p izs{k.kksa dk ek/; 4 gS rFkk mudk izlj.k 5.2 gSA ;fn buesa ls rhu izs{k.k 1.2 rFkk
6 gSa] rks 'ks"k nks izs{k.k Kkr dhft,A

(b) if a b c 0+ + =
r rr r  and  and =4, then find the value of 

a.b b.c c.a

.

;fn 

a b c 0

 rFkk  rFkk =4( rks 

a.b b.c c.a

. dk eku Kkr

dhft,A

Or ¼vFkok½
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The marginal revenue function of a commodity is given as MR= 12 – 3x2 + 4x.

Find the total revenue function and the corresponding demand function.

fdlh oLrq dk mikar jktLo Qyu MR= 12 – 3x2 + 4x }kjk ns; gSA dqy jktLo Qyu
rFkk lxar ekax Qyu Kkr dhft,A

5. Project work

The table below gives the percentage of Girls enrolment in the country by stage at

different times.

Year Primary Middle Secondary/senior secondary

1980-81 38.6 32.9 29.6

1990-91 41.5 36.7 32.9

1994-95 42.9 39.3 35.9

2001-2002 44.5 41.8 49.5

2007-2008 --- --- ---

Source: Education in India-http./education.nic.in/htm/web/edusta.html(26/7/2005)

(i) What do you observe about the girls enrolment at different stages of education

over the given years? Is it always increasing over time or at some stage it has

become stagnant or decreased?

(ii) In what year and what stage is the girl's enrolment almost equal to that of boy's

enrolment?

(iii) Make a plan to conduct survey of about 20 schools in your state/U.T. (or your

city) about girls and boys enrolment at different stages of education and fill in the

entries in the last row of the table. What method will you follow for the same.

(iv) The collected data shows the same trend as in the previous four rows or it is

different.

ifj;kstuk dk;Z
fuEu rkfydk esa gekjs ns'k esa ckfydkvksa dh fo|ky;ksa ds fofHkUu Lrjksa ij Hkjrh fofHkUu le;
vUrjkyksa esa nh xbZ gS%

o"kZ izkFkfed iwoZ ek/;fed ek/;fed@mPprj ek/;fed

1980-81 38.6 32.9 29.6

1990-91 41.5 36.7 32.9

1994-95 42.9 39.3 35.9

2001-2002 44.5 41.8 49.5

2007-2008 --- --- ---

Source: Education in India-http./education.nic.in/htm/web/edusta.html(26/7/2005)
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(i) fn;s x;s o"kZ vUrjkyksa esa ckfydkvksa dh fo|ky;ksa ds fofHkUu Lrjksa ij dh xbZ Hkjrh ds
fo"k; esa vki D;k izs{k.k djrs gSa\ D;k le; ds lkFk&lkFk ;g c<++rh tk jgh gS vFkok
fdlh Lrj ij ;g fLFkj] vFkok de gks xbZ gS\

(ii) fdl o"kZ rFkk fdl Lrj ij ckfydkvksa dh Hkjrh ckydksa dh Hkjrh ds yxHkx leku gS\
(iii) vius jkT;@la?k jkT; ¼vFkok vius uxj½ ds yxHkx 20 fo|ky;ksa esa ckydksa rFkk

ckfydkvksa dh fofHkUu Lrj ij Hkjrh dh fLFkfr tkuus ds fy, ,d losZ{k.k dh ;kstuk
cukb;s rFkk rkfydk dh vafre iafä esa ,df=kr vk¡dM+ksa dh izfo"V dhft,A blds fy;s
vki D;k rjhdk viuk;saxsA

(iv) ,df=kr vk¡dM+s D;k ogh   izòfÙk fn[kkrs gSa tks igyh pkj iafä;ksa ds vk¡dMs+ n'kkZrs gSaA
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