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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,%

(i) If  3 i a ib c id+ = + +( )( ), then find the value of the following .

3 i a ib c id+ = + +( )( ),rks fuEu dk eku Kkr dhft,A

1 1b d
a c

− −⎛ ⎞ ⎛ ⎞+⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

tan tan

(ii) If the quadratic equations 2x ax b 0− + =  and  2x bx a 0+ − =  have a common
root, then show that a-b=1
;fn f}?kkrh lehdj.k 2x ax b 0− + = rFkk  2x bx a 0+ − = dk ,d mHk;fu"B ewy
gS] rks n'kkZb, fd a-b=1

(iii) A point moves in a plane such a way that the sum of its distances from the point

(ae,o) and (-ae,o) is 2a, show that the locus of this point 
2 2

2 2 2

x y 1
a a 1 e

+ =
−( )

,d fcanq ,d ry esa ,sls pyrk gS fd blds fcanq (ae,o) rFkk (-ae,o) ls nwfj;ksa dk ;ksx

2a gS] n'kkZb, fd bl fcanq dk fcanqiFk  
2 2

2 2 2

x y 1
a a 1 e

+ =
−( )  gSA

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

(i) Find the equation of the line through the intersection of the lines 2x+3y-4=0 and
x-5y+7=0 and has x-intercept equal to -4.
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ml js[kk dk lehdj.k Kkr dhft, tks js[kkvksa 2x+3y-4=0 rFkk x-5y+7=0 ds
izfrPNsn fcUnq ls gksdj tkrh gS rFkk ftldk x vUr% [kaM  -4 ds cjkcj gSA

(ii) m parallel lines in a plane are intersected by a family of n parallel lines. Find the
total number of parallelograms so formed.
fdlh lery esa m lekUrj js[kkvksa dks ,d vU; n lekUrj js[kkvksa dk dqy izfrPNsn
djrk gSA bl izdkj cuus okys lekUrj prqZHkqtksa dh la[;k Kkr dhft,A

(iii) If P and Q are respectively the sum of the odd and even terms in the expansion of
(x+1)n, then prove that P2-Q2=(x2-1)n

;fn (x+1)n ds izlkj esa fo"ke inksa rFkk le inksa dk ;ksx Øe'k% P rFkk Q gS] rks fl)
dhft, fd  P2-Q2=(x2-1)n

3. Solve graphically the system of inequations:
fuEu vlehdj.k fudk; dk gy vkys[kh; fof/k }kjk dhft,%

5x + 3y <0 ; 3x - 4y + 7 > 0
Or ¼vFkok½

Find the matrix A satisfying the following matrix equation:

fuEu vkO;wg lehdj.k dks lUrq"V djus okyk vkO;wg A Kkr dhft,%

2 1 3 2 1 0
A

3 2 5 3 0 1
−⎡ ⎤ ⎡ ⎤ ⎡ ⎤

=⎢ ⎥ ⎢ ⎥ ⎢ ⎥−⎣ ⎦ ⎣ ⎦ ⎣ ⎦

4. Using properties of determinants, prove the following
lkjf.kdksa ds xq.k /keks± dk iz;ksx dj fuEu dks fl) dhft,A

2

2 2 2 2

2

a 1 ab ac
ab b 1 bc   = 1+a +b +c
ca cb c 1

⎡ ⎤+
⎢ ⎥+⎢ ⎥
⎢ ⎥+⎣ ⎦

Or

If A = 

2 3 5
3 2 4  ,
1 1 2

−⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥−⎣ ⎦

Find A-1, Using A-1, solve the system of equations

2x - 3y  + 5z = 11
3x + 2y - 4z = -5
x + y - 2z=-3

;fn A = 

2 3 5
3 2 4  ,
1 1 2

−⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥−⎣ ⎦

 gS rks A-1 Kkr dhft,-

A-1 dk iz;ksx dj fuEu lehdj.k fudk; dks gy dhft,%
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2x - 3y + 5z = 11
3x + 2y - 4z = -5

x + y-2z = -3

5. Project work (ifj;kstuk dk;Z½

To experimentally show the sum of first n odd natural numbers, i.e.

iz;ksx }kjk izFke n fo"ke la[;kvksa dk ;ksx Kkr djuk vFkkZr]

1+3+5+7 .......................... = .......................
Let us form the following table

vkb, ge fuEu rkfydk cuk¡,]

Odd natural Sum Number of terms Graphical representation
Numbers
fo"ke la[;k, ;ksx inksa dh la[;k vkys[kh; fu:i.k

1 1=12 1 : 1 = 12

1,3 4=22 2 : 4 = 22

1,3,5 9=32 3 : 9 = 32

1,3,5,7 16=42 4 : 16 = 42

1,3,5,7 1+3+5+7--- n                    n2

terms n terms = n2

1234567890
1234567890
1234567890
1234567890
1234567890
1234567890
1234567890
1234567890
1234567890
1234567890

1234567890
1234567890
1234567890
1234567890
1234567890
1234567890
1234567890
1234567890
1234567890

123456789
123456789
123456789
123456789
123456789
123456789
123456789
123456789123456789

123456789
123456789
123456789
123456789
123456789
123456789
123456789

12345678
12345678
12345678
12345678
12345678
12345678
12345678
12345678

12345
12345
12345
12345
12345

1234567
1234567
1234567
1234567
1234567
1234567
1234567

123456
123456
123456
123456
123456
123456
123456123456

123456
123456
123456
123456
123456
123456

1234567
1234567
1234567
1234567
1234567
1234567
1234567

123456
123456
123456
123456
123456
123456
123456123456

123456
123456
123456
123456
123456
123456

1234567
1234567
1234567
1234567
1234567
1234567
1234567

123456
123456
123456
123456
123456
123456
123456

1234
1234
1234
1234

123
123
123

12345
12345
12345
12345
12345
12345

12345
12345
12345
12345
12345
12345

123
123
123
123

12345
12345
12345
12345
12345
12345

12345
12345
12345
12345
12345
12345

123
123
123
12312345
12345
12345
12345
12345

12345
12345
12345
12345
12345

123456
123456
123456
123456
123456

12345
12345
12345
12345
1234512345

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345
12345

12345
12345
12345
12345
12345
12345

12345
12345
12345
12345
12345
12345
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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) The N arithmetic means, A1, A2, A3, ------, An between 30 and 90 are such that the
ratio of A1 to An is 3:7 find the value of n.
30 vkSj 90 ds e/; n lekarj ek/; A1, A2, A3, ------, An bl izdkj gSa fd A, rFkk An

dk vuqikr 3:7 gSA n dk eku Kkr dhft,A

(b) The product of first three terms of a G.P. is 5832, If 14 is added to the second term
and 4 is added to its third term, the three terms form an A.P. Find the terms of the
G.P.
,d xq.kksÙkj Js.kh (G..P) ds izFke rhu inksa dk xq.kuQy 5832 gSA ;fn blds nwljs in
esa 14 rFkk rhljs in esa 4 tksM+ fn;k tk, rc ;g rhuksa in lekaÙkj Js.kh (A.P) cukrs
gSaA G.P. ds in Kkr dhft,A

(c) If S1,S2,S3 are the sums of first n natural numbers, their squares, their cubes

respectively, show that ( )2
2 3 19 s s 1 8s= + ( )

;fn S1,S2,S3 Øe'k% igyh izkd`r la[;kvksa] muds oxksZa] muds /kuksa ds ;ksx gSa rks n'kkZb,

fd ( )2
2 3 19 s s 1 8s= + ( )

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

(a) Prove that
cos2 (A-B) + cos2 B- 2 cos (A-B) cos A cos B = sin2 A.
fl) dhft, fd%
cos2 (A-B) + cos2 B- 2 cos (A-B) cos A cos B = sin2 A.
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(b) If  f (x) = 
4x 3
6x 4

+
−

,x ≠
2
3 , show that fof (x) = x for all x ≠

2
3 . What is the inverse of

f.?

;fn f (x) = 
4x 3
6x 4

+
−

,  x ≠
2
3 , gS rks n'kkZb, fd lHkh x ≠

2
3 , ds fy, fof (x) = x. Qyu

f dk izfrykse Qyu D;k gS\

(c) Find the equation of the ellipse whose focus is (1, -2), the directrix 3x-2y+5=0

and eccentricity equal to 
1e
2

= .

mlh nh?kZo`r dk lehdj.k Kkr dhft, ftldk dsUnz (1, -2) rFkk ukfHk mRdsUnzrk

1e
2

= .  gS rFkk fu;rk 3x - 2y + 5 = 0 gSA

3. Determine the values of a,b,c for which the function.

2

3/ 2

Sin(a 1)x sin x
 , for x < 0x

f (x) c  , for x = 0
 , for x > 0x bx x

bx

⎧ + +
⎪
⎪⎪= ⎨
⎪

+ −⎪
⎪⎩

 is continuous at x = 0

a,b,c ds og eku Kkr dhft, ftuds fy,

2

3/2

Sin(a 1)x sinx
 , for x < 0x

f(x) c  , for x = 0
 , for x > 0x bx x

bx

⎧ + +
⎪
⎪⎪=⎨
⎪

+ −⎪
⎪⎩

x = 0 ij lrr~ gSA

or

In a Δ ABC, Prove that

a3. cos (B-C) + b3. cos (C-A)+c3. cos (A-B) = 3 abc.

Δ ABC esa] fl) dhft, fd&

a3. cos (B-C) + b3. cos (C-A)+c3. cos (A-B) = 3 abc.

] x < 0 ds fy,

] x = 0 ds fy,

] x > 0 ds fy,
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4. Answer any two of the following questions.
fuEufyf[kr iz'uksa esa ls fdUgha nks ds mÙkj nhft,%

(a) Find the derivative of (2x+3)3 using first principles.
izFke fl)kUr dk iz;ksx djrs gq, (2x+3)3 dk vodyt Kkr dhft,A

(b) Solve the equation: 4sin x sin 2x sin 4x = sin 3x
fuEu lehdj.k dks gy dhft,%
4sin x sin 2x sin 4x = sin 3x

(c) Solve for x
2 tan-1(cos x) = tan-1 (2cosec x)
x ds eku ds fy, gy dhft,A
2 tan-1(cos x) = tan-1 (2cosec x)

5. Project Work

Given below is a graphical representation, which depicts reasons of strikes/closures in
factories/mills. Read the graph and reply the following questions:
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(i) According to you, which two are the main reasons for closures of factories.

(ii) Do you see any other important reasons which has not been visualised by the
experimenter? If yes, state that (those).

(iii) Do you think the extent of occurrence of strikes / closures of mills is correct? If
not, according to you for which reason(s), it is not correct.

Fig. 1
¼vkÑfr 1½

Reasons
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(iv) Plan a visit, if possible to a group of sick factories, and collect data yourself and
then draw the graph.

ifj;kstuk dk;Z

Åij nh xbZ vkd`fr 1 esa fofHkUu QSDVªh ¼ vFkok feyksa ½ ds cUn gksus ¼gM+rky gksus½ ds dkj.k
n'kkZ, x;s gSA vkd`fr dks ns[kdj fuEu iz'uksa ds mÙkj nhft,A

1. vkids vuqlkj feyksa ds cUn gksus ds nks eq[; dkj.k D;k gSaA

2. D;k vki vU; dksbZ ,slk ¼,sls½ dkj.k lksp ldrs gSa tks iz;ksx drkZ us NksM+ fn;k gS\ ;fn
gk¡] rks mls ¼mUgsa½ fyf[k,A

3. D;k vkids vuqlkj bu dkj.kksa ds ?kVus dh izfr'krrk lgh gSA

;fn ugha] rks crkb, fd fdl ¼fdu½ dkj.kksa dh izfr'krrk lgh ugha gSA

4. ;fn gks lds rks ,slh u Bhd pyrh ¼tks cUn gksus ds dxkj ij½ feyksa ds lewg esa tkdj
muds Bhd u pyus ds dkj.k Lo;a ,df=kr dj mudk vkys[kh; fu:i.k dhft,A

Mathematics
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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 y = xx, then prove that 
2

2

2

d y 1 dy y 0
dx y dx x

⎛ ⎞− − =⎜ ⎟
⎝ ⎠

;fn y = xx gS rks fl) dhft, fd 
2

2

2

d y 1 dy y 0
dx y dx x

⎛ ⎞− − =⎜ ⎟
⎝ ⎠

(b) It is given that for the function f given by f (x) = x3+bx2+ax, x∈[1,3] Roll's theorm

holds with c = 
12
3

+ ,  find the values of a and b.

;fn x∈[1,3] ij Qyu f iznÙk gS f (x) = x3+bx2+ax, }kjk] ds fy, jksys dk izes;

lR;kfir gS] vkSj c = 
12
3

+ ,  gks] rks a rFkk b ds eku Kkr dhft,A

(c) If y = 
x
2

2 2a x− + 
2a

2
sin-1 

x
a

⎛ ⎞
⎜ ⎟
⎝ ⎠

, show that 
dy
dx = 2 2a x−

;fn  y = 
x
2

2 2a x− + 
2a

2
sin-1 

x
a

⎛ ⎞
⎜ ⎟
⎝ ⎠

, gS rks n'kkZb, fd
dy
dx = 2 2a x−

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

(a) Show that the function f(x) = tan x - 4x is decreasing function on 3 3
π π⎛ ⎞−⎜ ⎟

⎝ ⎠
 ,
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n'kkZb, fd 3 3
π π⎛ ⎞−⎜ ⎟

⎝ ⎠
 ,  ij Qyu f(x) = tan x - 4x ,d gkzleku Qyu gSA

(b) Show that the greatest volume of the cylinder which can be inscribed in a cone of

height h and semivertical angle α is 3 24 h
27

π α tan

n'kkZb, fd h Å¡pkbZ rFkk α v/kZ'kh"kZ dks.k okys 'kadq ds vUrZxr cus vf/kdre vk;ru

okys csyu dk vk;ru 3 24 h
27

π α tan  gSA

(c) Find the equation of tangent line to y=2x2+7 which is parallel to the line
4x-y+3=0
oØ y=2x2+7 dh ml Li'kZ js[kk dk lehdj.k Kkr dhft, tks fd ljyjs[kk
4x-y+3=0 ds lekarj gksA

3. (a) Evaluate

eku Kkr dhft,%
3 24 h

27
π α tan

Or

Evaluate:

eku Kkr dhft,%
cos x

cos x cos x

e dx.
e e

π

−ο +∫

Or ¼vFkok½

(b) Find the general solution of the following differential equation.

2 2 2 2 dy1 x y x y xy 0.
dx

+ + + + =

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

2 2 2 2 dy1 x y x y xy 0.
dx

+ + + + =

4. (a) Find the equation of the plane passing through the point (-1,3,2) and perpendicular
to each of the plane x+2y+3z=5 and 3x+3y+z=0
fcUnq (-1,3,2) ls gksdj tkus okys ml lery dk lehdj.k Kkr dhft, tks leryksa
x+2y+3z=5 rFkk 3x+3y+z=0 esa ls izR;sd ij yEc gksA

Or ¼vFkok½

Calculate premium for a policy of Rs. 3,00,000 endowment insurance (with profits),
if a man aged 29 years wants it for a term of 25 years, assume that the man pays
through salary saving scheme and the policy also covers the risk of accident.
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3,00,000 :0 dh v{k; fuf/k ¼,UMkSesaV½ chek ik¡fylh ¼ykHk lfgr½ ds fy, izhfe;e dh
x.kuk dhft,] ;fn dksbZ 29 o"kZ vk;q dk O;fDr mls 25 o"kZ ds fy, ysuk pkgsA ;g eku
yhft, fd og O;fDr osru cpr ;kstuk ds varxZr Hkqxrku djsxk rFkk ikWfylh nq?kZVuk
dk YkkHk Hkh lekfgr djrh gSA

(b) The means of two samples of sizes 50 and 100 respectively are 54.1 and 50.3; the
standard deviations are 8 and 7. Find the standard deviation of the sample of size
150.

nks izfrn'kksZa ds ekiksa 50 vkSj 100 ds ek/; Øe'k% 54.1 vkSj 50.3 gSa rFkk ekud fopyu
8 vkSj 7 gSaA nksuks izfrn'kksZa dks bdV~Bk djus ij 150 eki okys izfrn'kZ dk ekud
fopyu Kkr dhft,A

5. Project work

To find out experimentally if a function is increasing or decreasing or none in an open
interval

Consider f(x) = x2, x ∈ R. Take the origin as the point. The graph of f(x) is as follows.

Let us form the table of values of f(x) at these points

Values left to origin values right to origin

 x f(x) x f(x)
-2 4 0 0

-3/2 9/4
1
2

-1 1 1 1

3/2 9/4

0 0 2 4

Table-1 Table-2

consider the graph to the right of origin

As x increases, y increases, for x > 0, the function is increasing [as. x2 > x1 .f (x2)> f(x1)]

Take values right to

origin as 0, ,1,
3 2
2

,

Take values left to origin

as 
3 12 1 0

2 2
− −

− −, , , ,

Y

X

Fig. 1
-2  -1    0    1    2

4
2
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To the left of origin

As x  decreases, y increases, i.e. x2< x1, f(x2) > f(x1)

⇒ for x < 0, the function is decreasing.

5. ifj;kstuk dk;Z

iz;ksx }kjk Kkr djuk fd ,d Qyu ,d [kqys vUrjky esa o/kZeku gS] gzkleku gS vFkok dqN
ugha

ekuk f(x) = x2, x ∈ R. ekuk ewy fcUnq ysaA f(x) dk vkys[k uhps fn;k gSA

ewy fcUnq ls ck;as vksj ds ewy fcUnq ls nk;sa vksj ds

dqN fcUnq ysa% 
3 12 1 0

2 2
− −

− −, , , , fcUnq ysa% 0,
1
2 ,1,

3 2
2

,

vkb, f(x) ds mijksDr ekuksa dh rkfydk, cuk,¡

 x f(x) x f(x)
-2 4 0 0

-3/2 9/4
1
2

1
4

-1 1 1 1

1
2
1
4

3/2 9/4

0 0 2 4

 Table-1 Table-2

ekuk vkys[k ewy fcUnq ls nk;ha vksj% tSls tSls x-c<+rk gS] y Hkh c<+rk gS

vr% x > 0 ds fy, Qyu o/kZeku gS [x2 > x1, f(x2) > f(x1)]

vkys[k ewy fcUnq ls ck;sa vksj ns[ksaA tSls tSls x c<+rk gS y ?kVrk gS

vr% x < 0 ds fy, Qyu gzkleku gSA [x2 < x1, f(x2) > f(x)]

Y

X

Fig. 1
-2  -1    0    1    2

4
2
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