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BRCM

SUMMER
 

   CLASS: XII (Non- Medical)  and 
 

English:-    Do all the written work in English Class Work copy
Do your work in neat writing

 Read and make summary of 200 words of the chapters Indigo and Poets and Pancakes.
 Learn all the answers of the poems and chapters done in the class.
 Write one notice on Appeal and Tour and 
 Write a letter to the Editor of the national daily expressing yo
 Write  job applications for the post of Librarian and an accountant.
 Write an article in 150 on any topic of your choice.
 Write one  formal and informal invitatio
 PROJECT WORK: 
 Do project work as discussed in the class.
 Make a project file on any topic of your choice from English syllabus.
 Write speech in 200 words on any topic of your

Submit your homework on the first day 
    Hindi:-       
 ifBr ikBksa ,oa dforkvksa dks i<+dj mudk lkjka'k vius 'kCnksa esa fy[ks ],oa ikB ls lacaf/kr ikap ikap cgqfodYih; 

ç'u cukdj fyf[k,A 
 mijksä lHkh dk;Z fo|ky; dh çkstsDV Qkby esa djuk gS

Physics :- 
 Electric Charge and Field 
 Electric Potential and Capacitance
 Major Test on the complete chapters (Chapters 1, 2, 8, 12, 13)

Chemistry:- 
 Unit :- Solution , Electrochemistry, d and f block, Coordination compound
 Write and learn all NCERT in text and 
 Do numerical of following unit :-Solution and Electrochemistry come in the 

years. 
Biology:- 
 Prepare an investigatory project of 35

a. Cover page  b. Index
a. Introduction   f. Details about the project  

 Practice and draw the following diagrams. 
a.  Male reproductive system  
 d.   Mammary gland e. Section of young anther
a. Spermatogenesis  I.  Oogenesis 

 Solve 15 previous year questions from each of the following chapters:
a.Sexual Reproduction in Flowering Plants 
c. Reproductive Health   

CS:- 
 Write 20 programs in your File. 

 4 program of Looping Structures, Conditional Structures
 4 program of Strings, Lists
 4 program of Dictionary, Tuple
 4 program of Functions. 
 4 program of File Handling(Read and write mode)

Mathematics:- 

BRCM GYANKUNJ SCHOOL
BAHAL-127028, BHIWANI 

UMMER HOLIDAY HOME WORK- 2025

 (Medical) 

Do all the written work in English Class Work copy 
your work in neat writing and write the date and day

Read and make summary of 200 words of the chapters Indigo and Poets and Pancakes.
Learn all the answers of the poems and chapters done in the class. 

Appeal and Tour and Trek. 
letter to the Editor of the national daily expressing your concern about Erratic Power C

job applications for the post of Librarian and an accountant.  
Write an article in 150 on any topic of your choice. 

formal and informal invitations on any event of your choice. 

Do project work as discussed in the class. 
Make a project file on any topic of your choice from English syllabus.  
Write speech in 200 words on any topic of your choice.  

Submit your homework on the first day of the school reopen after summer holidays.

ifBr ikBksa ,oa dforkvksa dks i<+dj mudk lkjka'k vius 'kCnksa esa fy[ks ],oa ikB ls lacaf/kr ikap ikap cgqfodYih; 

mijksä lHkh dk;Z fo|ky; dh çkstsDV Qkby esa djuk gS 

Electric Potential and Capacitance 
Major Test on the complete chapters (Chapters 1, 2, 8, 12, 13) 

Solution , Electrochemistry, d and f block, Coordination compound 
Write and learn all NCERT in text and excercise questions and answers 

Solution and Electrochemistry come in the CBSE

Prepare an investigatory project of 35- 40 pages on any of the topics discussed in class. The project s
b. Index  c. Acknowledgement   
f. Details about the project   g. Annexure  

Practice and draw the following diagrams.  
 b. Female reproductive system  c.  Human sperm

Section of young anther f.  Anatropous ovule    
Oogenesis  

Solve 15 previous year questions from each of the following chapters: 
Sexual Reproduction in Flowering Plants    b. Human reproduction 

    d. Principles of inheritance and variations 

program of Looping Structures, Conditional Structures 
program of Strings, Lists 
program of Dictionary, Tuple 

program of File Handling(Read and write mode) 

SCHOOL 

2025 

and write the date and day 
Read and make summary of 200 words of the chapters Indigo and Poets and Pancakes.  

ur concern about Erratic Power Cut. 

of the school reopen after summer holidays. 

ifBr ikBksa ,oa dforkvksa dks i<+dj mudk lkjka'k vius 'kCnksa esa fy[ks ],oa ikB ls lacaf/kr ikap ikap cgqfodYih;  

CBSE board exam in last five 

40 pages on any of the topics discussed in class. The project should include: 
 d. Certificate  
 h. Bibliography 

Human sperm 
    g. A mature embryo sac  

Human reproduction  
Principles of inheritance and variations  



[100]➤ Given Section consists of questions of 2 marks each.

BRCM GYANKUNJ

 

STD 12 Science Mathematics Total Marks : 490

Holidays Homework Assignment

Determine whether the relation is reflexive, symmetric and transitive:

Relation R in the set A of human beings in a town at a particular time given by
R = {(x, y) : x is exactly 7 cm taller than y}

1.

Prove that the Greatest integer Function f : R  R, given by f(x) = [x], is neither
one-one nor onto, where [x] denotes the greatest integer less than or equal to
x.

2. →

Show that the relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1)} is
symmetric but neither reflexive nor transitive.

3.

Show that the Signum Function , given by

 onto.

4. f : R → R

f(x) =
⎧

⎩
⎨
⎪

⎪

1,  if x > 0

0, if x = 0 is neither one-one nor 

1,  if x < 0

The following defines a relation on N:

   Determine which of the above relations are reflexive,

symmetric and transitive.

5.

x + y = 10,x, y ∈ N

The following defines a relation on N:

 Determine which of the above relations are reflexive, symmetric
and transitive.

6.

x > y, x, y ∈ N

If A = {1, 2, 3, 4} define relations on A which have properties of being:

Symmetric but neither reflexive nor transitive.

7.

Show that the function f : R → {3} → R - {2} given by   is a bijection.8. f(x) = x−2
x−3

Let f be a real function given by   Find the following:

f2 Also, show that fof ≠ f2.

9. f(x) = .x − 2
− −−−

√

If f : R → R, g : R → R are given by f(x) = (x + 1)2 and g(x) = x2 + 1, then write the
value of fog(-3).

10.

Evaluate the following:11.

cos( )tan−1 24
7

Evaluate the following:12.

{ cot( − )}cot−1 8π

3

Find the set values of 13.
( )cosec−1 3√

2
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If x > 1, then write the value of   in terms of 14.
( )sin−1 2x

1+x2 x.tan−1

If   find the values of x.15.
cot( + x) = 0,cos−1 3

5
sin−1

Solve:16.

4 x = π − xsin−1 cos−1

Evaluate:17.

cosec{ ( − )}cot−1 12
5

If -1 < x < 0, then write the value of 18.
( ) + ( ).sin−1 2x

1+cx2 cos−1 1−x2

1+x2

Solve:19.

x = + xsin−1 π
6

cos−1

Construct a 2 × 3 matrix A = [aij] whose elements aij are give by:20.

=aij
(i+j)

2

2

Construct a 2 × 2 matrix A = [aij] whose elements aij are given by:21.

= sin(xj)aij e2ix

Find x, y, a and b if 
22.

[ ] = [ ]
3x + 4y

a+ b

2

2a − b

x − 2y

1−

2

5

2

−5

4

−1

Find the values of x and y, if 
23.

2[ ]+ [ ] = [ ]
1

0

3

x

y

1

0

2

5

1

6

8

If   show that A - AT is a skew symmetric matrix.
24.

A = [ ] ,
3

1

−4

−1

Without expanding, show that the values of the following determinant are zero:25.

∣

∣

∣
∣

8

12

16

2

3

4

7

5

3

∣

∣

∣
∣

For what value of x, the following matrix is singular?26.

∣

∣
∣
5 − x

2

x + 1

4

∣

∣
∣

Evaluate: 
27. ∣

∣
∣
cos15∘

sin 75∘

sin 15∘

cos75∘

∣

∣
∣

Evaluate the following determinant:28.

∣

∣

∣
∣

a

h

g

h

b

f

g

f

c

∣

∣

∣
∣

Find the value of x, if:29.
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=
∣

∣
∣
2

4

3

5

∣

∣
∣

∣

∣
∣

x

2x

3

5

∣

∣
∣

If   is continuous at x = 0, find k.
30.

f(x) = {
,1−cos x

x2

k,

x ≠ 0

x = 0

Determine whether   is continuous at x = 0 or not.
31.

f(x) = { ,sin x2

x

0,
x ≠ 0
x = 0

If   is continuous at x = 0, then write the value of k.
32.

f(x) = {
,x

sin 3x

k,

x ≠ 0

x = 0

If the function   is continuous at x = 0, find f(0).33. f(x) = , x ≠ 0sin 10x
x

Find   when34. ,
dy

dx

x = b θ and y = a θsin2 cos2

If  find 
35.

− < x < 0 and y = ,π

2
tan−1 1−cos 2x

1+cos 2x

− −−−−−
√ .

dy

dx

Differentiate x2 with respect to x3.36.

Find   when
 and 

37. ,
dy

dx

x = acosθ y = b sin θ

Differentiate the following with respect to x:38.

(sin  x)cos−1

If   and   then write the value of 
39.

x = f(t) y = g(t), .
yd2

dx2

If   find 40. y = x + ,ex .xd2

dy2

Find   where 
41.

,
yd2

dx2 y = log( )x2

e2

The total revenue received from the sale of x units of a product is given by R(x)

= 13x2 + 26x + 15. Find the marginal revenue when x = 7.

42.

Find the rate of change of the volume of a sphere with respect to its surface
area when the radius is 2cm.

43.

A stone is dropped into a quiet lake and waves move in circles at a speed of
4cm/ sec. At the instant when the radius of the circular wave is 10cm, how fast
is the enclosed area increasing?

44.

Write the equation of the tangent drawn to the curve   at the point (0, 0).45. y = sin x

Prove that the following function are increasing on R.

f(x) = 3x5 + 40x3 + 240x

46.

Show that   is an increasing function on 47. f(x) = − xsin xx2 (0, ).π
2
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[150]➤ Given Section consists of questions of 3 marks each.

 

Find the values of b  for which the function    is a decreasing
function on R.

48. f(x) = sin x − bx + c

Write the point where   attains minimum value.49. f(x) = x xloge

Write the minimum value of 50. f(x) = x + ,x > 0.1
x

Three relation R4 is defined in set A = {a, b, c} as follows:
R4 = {(a, b), (b, c), (c, a)} Find whether or not the relation R4 on A is:

51.

i. Reflexive.

ii. Symmetric.
iii. Transitive.

The following relation are defined on the set of real numbers.
aRb if   Find whether these relation are reflexive, symmetric or transitive.

52.

|a| ≤ b

Let  A  = {1, 2, 3}, and let  R3  = {(1, 3), (3, 3)}. Find whether or not the
relations R3 on A is:

53.

i. Reflexive.

ii. Symmetric.
iii. Transitive.

Test whether the following relations R2 are:

R2 on Z defined by 

54.

i. Reflexive.

ii. Symmetric.
iii. Transitive.

(a, b) ∈ ⇔  |a − b| ≤ 5R2

Find fog and gof if:

f(x) = x2 + 2, 

55.

g(x) = 1 − 1
1−x

Find  f-1  if it exists:  f  : A → B, where, A  = {1, 3, 5, 7, 9}; B  = {0, 1, 9, 25, 49, 81}

and f(x) = x2.

56.

Classify the following functions as injection, surjection or bijection:

f : R → R, defined by f(x) = |x|
57.

State with reasons whether the following functions have inverse:

g : {5, 6, 7, 8} → {1, 2, 3, 4} with g = {(5, 4), (6, 3), (7, 4), (8, 2)}

58.

Solve:59.

x + 2 x =tan−1 cot−1 2π

3

If   then write the values of x + y + z.60. x + y + z = ,sin−1 sin−1 sin−1 3π

2

If  then write the value of x + y + xy.61. x + y = ,tan−1 tan−1 π
4

Write the following in the simplest form:62.
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sin{2 }tan−1 1−x
1+x

− −−
√

For the principal values, evaluate the following:63.

( − ) + ( )sin−1 3√

2
cos−1 3√

2

Evaluate the following:64.

( tan ) + { cos( )}tan−1 5π

6
cos−1 13π

6

If x < 1, then write the value of   in terms of 65. ( )cos−1 1−x2

1+x2 x.tan−1

Write the value of   for x > 0.66.
x + ( )tan−1 tan−1 1

x

Let   and   verify that
67.

A = [ ]
2

−7

−3

5
B = [ ] ,

1

2

0

−4

(A + B = +)T AT BT

For two matrices A and B,   verify that (AB)T = BTAT.

68.

A = [ ] ,B =
2

4

1

1

3

0

⎡

⎣
⎢

1

0

5

−1

2

0

⎤

⎦
⎥

If   find the value of x.
69.

x[ ]+ y[ ] = [ ] ,
2

3

−1

1

10

5

Find   and 
70.

X if Y = [ ]
3

1

2

4
2X + Y = [ ]

1

−3

0

2

Find the area of the triangle with vertices at the points:
(0, 0), (6, 0) and (4, 3)

71.

Evaluate the following determinant:72.

∣

∣
∣

a+ ib

−c + id

c+ id

a− ib

∣

∣
∣

Find the integral value of x, if 

73.

= 28.

∣

∣

∣
∣

x2

0

3

x

2

1

1

1

4

∣

∣

∣
∣

Write the minors and cofactors of element of the first column of the following
matrices and hence evaluate the determinant in case:

74.

A =
∣

∣
∣
−1

2

4

3

∣

∣
∣

If the points (3, -2), (x, 2), (8, 8) are collinear, find x using determinant.75.

If   then for any natural number, find the value of Det (An).
76.

A = [ ] ,
cosθ

−sin θ

sin θ

cosθ
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If   then show that |3A| = 27|A|.

77.

A ,
⎡

⎣
⎢

1

0

0

0

1

0

1

2

4

⎤

⎦
⎥

Using determinants, find the equation of the line joining the points:
(1, 2) and (3, 6)

78.

If   be sech that A-1 = kA, then find the value of k.
79.

A = [ ]
2

5

3

−2

If   show that adj A = A.

80.

A = ,
⎡

⎣
⎢

−4

1

4

−3

0

4

−3

1

3

⎤

⎦
⎥

Find the inverse of the following matrices:81.

[ ]
cosθ

−sin θ

sin θ

cosθ

If  , find x, y and z.

82.

=
⎡

⎣
⎢

1

0

0

0

y

0

0

0

1

⎤

⎦
⎥
⎡

⎣
⎢

x

−1

z

⎤

⎦
⎥

⎡

⎣
⎢

1

0

1

⎤

⎦
⎥

show that    is discontinuous at x = 0.
83.

f(x) ={ ,
x−|x|

2

2,

when x ≠ 0

when x = 0

Discuss the continuity of the following functions at the indicated point:84.

f(x) ={ at x = a
(x − a)sin( )1

x−a

 0,

x≠ a

 x= a

A function f(x) is defined as,    show that f(x) is

continuous that x = 3

85.
f(x) ={ ,−9x2

x−3

6,

if x ≠ 3

if  x = 3

In the following, determine the values of constants involved in the definition so
that the given function is continuous:

 

86.

f(x) = {
,sin 2x

5x

3k,

if  x ≠ 0

if  x = 0

Differentiate:87.

tan( + )x∘ 45∘

If   prove that 88.
y = tan x + tan x + tan x +  . . . .to ∞− −−−−−−−−−−−−−

√
− −−−−−−−−−−−−−−−−−−−−

√
− −−−−−−−−−−−−−−−−−−−−−−−−−−−−

√ =dy

dx
xsec2

2y−1

If   prove that 89.
y = ,x + x + x +  .. . .to ∞− −−−−−−−−−−

√
− −−−−−−−−−−−−−−−

√
− −−−−−−−−−−−−−−−−−−−−

√ =dy

dx
1

2y−1

Find   in the following cases:90. dy

dx
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= log( )ex−y x
y

Differentiate the following functions with respect to x:91.

( ),π < x < πtan−1 sin x
1+cos x

If  prove that 92.
y = xsin y, =dx

dx

ysin2

(1−x cos y)

If   prove that 93.
y = 3 + 2e2x e3x − 5 + 6y = 0

yd2

dx2

dy

dx

Write the interval in which   is increasing.94.
f(x) = sin x + cosx,x ∈ [0, ]π

2

Show that   is increasing on   and decreasing on 95.
f(x) = logsin x (0, )π

2
( ,π).π

2

Prove that the function f given by f(x) = x3 - 3x2 + 4x is strictly increasing on R.96.

Prove that the function f given by f(x) = x - [x] is increasing in (0, 1).97.

Find the points o local maxima or local minima, if any, of the following functions,
using the first derivatives test. Also, find the local maximum or local minimum
values, as the case may be:

98.

(x) = (2x − 1f′ x3 )3

Find the points of local maxima or local minima and corresponding local
maximum and local minimum values of  the following functions. Also, find the
points of inflection,

99.

f(x) = x ,x ≤ 11 − x
− −−−

√

Show that   has a minimum value at x = e.100. logx
x

Test whether the following relations R1 are:

R1 on Q0 defined by 

101.

i. Reflexive.

ii. Symmetric.
iii. Transitive.

(a, b) ∈ ⇔  a = .R1
1
b

Let  R  be a relation on the set  A  of ordered pair of integers defined by
(x, y)R(u, v) if xv = yu. Show that R is an equivalence relation.

102.

Let  Z  be the set of integers. Show that the relation R  =

{(a, b): a, b ∈ Z and a + b is even} is an equivalence relation on Z.

103.

Let Z be the set of all integers and Z0 be the set of all non-zero integers. Let a
relation R on Z  × Z0 be defined as (a, b)R(c, d) ⇔ ad  = bc  for all (a, b), (c, d)

∈ Z × Z0, Prove that R is an equivalence relation on Z × Z0.

104.
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Let  R  be the relation over the set of all straight lines in a plane such that   

 Then, R is:
105.

⇔ ⊥ .l1Rl2 l1 l2

a. Symmetric.
b. Reflexive.

c. Transitive.

d. An equivalence relation.

Evaluate:106.

cos( + )sin−1 3
5

sin−1 5
13

Prove the following results:107.

+ = = ( )tan−1 1
4

tan−1 2
9

1
2

cos−1 3
5

1
2

sin−1 4
5

Solve the following:108.

x + 2x =sin−1 sin−1 π

3

Prove the following results:109.

2 =sin−1 3
5

tan−1 24
7

Solve the following equation for x:110.

( ) + ( ) =tan−1 x−2
x−1

tan−1 x+2
x+1

π

4

Show that   is constant for   find that constant.111. 2 x +tan−1 sin−1 2x
1+x2 x ≥ 1,

If   and   find the values of x and y.112. x + y =sin−1 sin−1 π
3

x − y = ,cos−1 cos−1 π
6

Let   and   Find AT, BT and verify that.

113.

A =
⎡

⎣
⎢

1

2

1

−1

1

2

0

3

1

⎤

⎦
⎥ B = ,

⎡

⎣
⎢

1

2

0

2

1

1

3

3

1

⎤

⎦
⎥

(AB = +)T BT AT

If   show that A2 - 5A + 7I = 0 use this to find A4.
114.

A = [ ] ,
3

−1

1

2

If   and   show that AB = A and BA = B.

115.

A =
⎡

⎣
⎢

2

−1

1

−3

4

−3

−5

5

−4

⎤

⎦
⎥ B = ,

⎡

⎣
⎢

2

−1

1

−2

3

−2

−4

4

−3

⎤

⎦
⎥

If   find A2 - 5A + 4I and hence find a matrix X such that A2 - 5A

+ 4I + X = 0.

116.

A = ,
⎡

⎣
⎢

2

2

1

0

1

−1

1

3

0

⎤

⎦
⎥

Find the value of x for which the matrix product

 equal an identity matrix.

117.

⎡

⎣
⎢

2

0

1

0

1

−2

7

0

1

⎤

⎦
⎥
⎡

⎣
⎢

−x

0

x

14x

1

−4x

7x

0

−2x

⎤

⎦
⎥
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If   show that A2 - 7A + 10I3 = 0.

118.

A = ,
⎡

⎣
⎢

3

1

0

2

4

0

0

0

5

⎤

⎦
⎥

Prove that:119.

= (a + b + c

∣

∣

∣
∣

a − b − c

2b

2c

2a

b − c − a

2c

2a

2b

c − a − b

∣

∣

∣
∣ )3

Prove the following identities:120.

= 4xyz

∣

∣

∣
∣

y+ z

z

y

z

z+ x

x

y

x

x+ y

∣

∣

∣
∣

Find the adjoint of the matrix   and hence show that A (adj A)

= |A|I3.

121.

A =
⎡

⎣
⎢

−1

2

2

−2

1

−2

−2

−2

1

⎤

⎦
⎥

 Let   and

Show that

122.

F(α) =
⎡

⎣
⎢

cosα

sin α

0

−sin α

cosα

0

0

0

1

⎤

⎦
⎥

G(β) =
⎡

⎣
⎢

cosβ

0

−sin β

0

1

0

sin β

0

cosβ

⎤

⎦
⎥

[F(α) = F(−α)]
−1

Solve the following systems of homogeneous linear equations by matrix
method:

3x - y + 2z = 0

4x + 3y + 3z = 0

5x + 7y + 4z =0

123.

Solve the following systems of homogeneous linear equations by matrix
method:

x + y - z = 0

x - 2y + z = 0

3x + 6y - 5z = 0

124.

If  , find A-1 and hence solve the system of linear equations:

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

125.

A =
⎡

⎣
⎢

2

3

1

−3

2

1

5

−4

−2

⎤

⎦
⎥
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Find the points of discontinuity, if any of the following function:126.

f(x) = {
,sin x

x

2x + 3,
if  x < 0
 x ≥ 0

Discuss the continuity of the following functions at the indicated point:127.

f(x) = {  n  ∈  N at x = 1
,1−xn

1−x

n − 1,

x ≠ 1

 x = 1

In the following, determine the values of constants involved in the definition so
that the given function is continuous:

128.

f(x) =

⎧

⎩
⎨
⎪⎪

⎪⎪

,k cos x
π−2x

3,

,3 tan x
2x−π

x < π

2

x = π

2

x > π
2

Discuss the continuity of the following functions at the indicated point:129.

f(x) = {  at x = 0
|x − a|sin( ),1

x−a

0,

for x≠ a

for x= a

If the functions f(x), defined below is continuous at x = 0, find the value of k.

 

130.

f(x) =

⎧

⎩
⎨
⎪⎪

⎪⎪

,1−cos 2x
2x2

k,
,x

|x|

x < 0

x = 0
x > 0

Differentiate the following functions with respect to x:131.

(x + +1
x
)

x
x
(1+ )1

x

If xy + yx = (x + y)x+y, find 132. dy

dx

Find  prove that  Where 133.
y = cos(pt + c)Ae−kt + 2k + y = 0,

yd2

dt2

dy

dt
n2 = + .n2 p2 k2

Find A and B so that    satisfy the equation 134. y = Asin 3x + Bcos3x

+ 4 + 3y = 10cos3x.
yd2

dx2

dy

dx

The surface area of a spherical bubble is increasing at the rate of 2cm2/s. When
the radius of the bubble is 6cm, at what rate is the volume of the bubble
increasing?

135.

A balloon in the form of a right circular cone surmounted by a hemisphere,

having a diametre equal to the height of the cone, is being inflated. How fast is
its volume changing with respect to its total height h, when h = 9cm.

136.

Show that    is decreases in the interval    and increases in the
interval 

137. f(x) = 1
1+x2 [0,∞)

(−∞,0].

Find the intervals in which the following functions are increasing or decreasing.138.
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[40]➤ Case study based questions

 

f(x) = 5 + 36x + 3x2 - 2x3

Show that the height of the cone of maximum volume that can be inscribed in a
sphere of radius 12cm is 16cm.

139.

A wire of length 20m is to be cut into two pieces. One of the pieces will be bent
into shape of a square and the other into shape of an equilateral triangle.

Where the we should be cut so that the sum of the areas of the square and
triangle is minimum ?

140.

Consider the mapping f: A → B is defined by f(x) = x - 1 such that f is a bijection.

Based on the above information, answer the following questions.
141.

i. Domain of f is:
a. R - {2}

b. R
c. R - {1, 2}

d. R - {0}

ii. Range of f is:
a. R
b. R - {2}

c. R - {0}

d. R - {1, 2}

iii. If g: R - {2} → R - {1} is defined by g(x) = 2f(x) - 1, then g(x) in terms of x
is:

a. x+2
x

b. x+1
x−2

c. x−2
x

d. x
x−2

iv. The function g defined above, is:
a. One-one
b. Many-one
c. into
d. None of these

v. A function f(x) is said to be one-one iff.

a. f(x1) = f(x2) ⇒ -x1 = x2

b. f(-x1) = f(-x2) ⇒ -x1 = x2

c. f(x1) = f(x2) ⇒ x1 = x2

d. None of these

A relation R on a set A is said to be an equivalence relation on A iff it is:142.

I. Reflexive i.e., (a, a) ∈  R ∀ a ∈ A.
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Based on the above information, answer the following questions.

II. Symmetric i.e., (a, b) ∈  R ⇒ (b, a)  ∈ R ∀ a, b ∈ A.

III. Transitive i.e., (a, b) ∈  R and (b, c)  ∈ R ⇒ (a, c) ∈ R ∀ a, b, c ∈ A.

i. If the relation R = {(1, 1), (1, 2), (1, 3), (2, 2), (2, 3), (3, 1), (3, 2), (3,

3)} defined on the set A = {1, 2, 3}, then R is:
a. Reflexive
b. Symmetric
c. Transitive
d. Equivalence

ii. If the relation R = {(1, 2), (2, 1), (1, 3), (3, 1)} defined on the set A = {1, 2,

3}, then R is:
a. Reflexive
b. Symmetric
c. Transitive
d. Equivalence

iii. If the relation R on the set N of all natural numbers defined as R = {(x, y):
y = x + 5 and x < 4}, then R is:
a. Reflexive
b. Symmetric
c. Transitive
d. Equivalence

iv. If the relation R on the set A = {1, 2, 3, ........., 13, 14} defined as R = {(x, y):
3x - y = O}, then R is:
a. Reflexive
b. Symmetric
c. Transitive
d. Equivalence

v. If the relation R on the set A = {I, 2, 3} defined as R = {(1, 1), (1, 2), (1, 3),

(2, 1), (2, 2), (2, 3), (3, 1), (3, 2), (3, 3)}, then R is:
a. Reflexive only
b. Symmetric only
c. Transitive only
d. Equivalence

Three friends Ravi, Raju and Rohit were doing buying and selling of stationery
items in a market. The price of per dozen of pen, notebooks and toys are
Rupees  and  respectively.
Ravi purchases 4 dozen of notebooks and sells 2 dozen of pens and 5 dozen of
toys. Raju purchases 2 dozen of toy and sells 3 dozen of pens and 1 dozen of
notebooks. Rohit purchases one dozen of pens and sells 3 dozen of notebooks
and one dozen of toys.
In the process, Ravi, Raju and Rohit earn ₹1500, ₹100 and ₹ 400 respectively.

143.

x,y z



 

(i) Write the above information in terms of matrix Algebra.

(ii) What is the total price of one dozen of pens and one dozen of notebooks?
(iii) What is the sale amount of Ravi?
OR
What is the amount of purchases and sales made by all three friends?

Three car dealers, say A, B and C, deals in three types of cars, namely Hatchback
cars, Sedan cars, SUV cars. The sales figure of 2019 and 2020 showed that dealer
A sold 120 Hatchback, 50 Sedan, 10 SUV cars in 2019 and 300 Hatchback, 150

Sedan, 20 SUV cars in 2020; dealer B sold 100 Hatchback, 30 Sedan, 5 SUV cars in
2019 and 200 Hatchback, 50 Sedan, 6 SUV cars in 2020; dealer C sold 90

Hatchback, 40 Sedan, 2 SUV cars in 2019 and 100 Hatchback, 60 Sedan, 5 SUV
cars in 2020.

(i) Write the matrix summarizing sales data of 2019 and 2020.

(ii) Find the matrix summarizing sales data of 2020.

(iii) Find the total number of cars sold in two given years, by each dealer?
OR
If each dealer receives a profit of ₹ 50000 on sale of a Hatchback, ₹100000 on
sale of a Sedan and ₹200000 on sale of an SUV, then find the amount of profit
received in the year 2020 by each dealer.

144.

A trust fund has  that must be invested in two different types of bonds,
say  and . The first bond pays  interest p.a. which will be given to an old
age home and second one pays  interest p.a. which will be given to WWA
(Women Welfare Association). Let A be a  matrix and B be a  matrix,
representing the investment and interest rate on each bond respectively.

145. ₹35000

X Y 10%

8%

1 × 2 2 × 1



 

(i) Represent the given information in matrix algebra.

(ii) If ₹ 15000 is invested in bond , then find total amount of interest received
on both bonds?
(iii) If the trust fund obtains an annual total interest of ₹ 3200 , then find the
investment in two bonds.
OR
If the amount of interest given to old age home is ₹500, then find the amount of
investment in bond Y.

X

A tin can manufacturer designs a cylindrical tin can for a company making
sanitizer and disinfectors. The tin can is made to hold 3 litres of sanitizer or
disinfector. The cost of material used to manufacture the tin can is .

(i) If  be the radius and  be the height of the cylindrical tin can, then
express the surface area as a function of radius (r)
(ii) Find the radius of the can that will minimize the cost of tin used for making
can?

(iii) Find the height that will minimize the cost of tin used for making can ?

OR
Find the minimum cost of material used to manufacture the tin can.

146.

₹100/m2

rcm hcm



 

A function f(x) is said to be continuous in an open interval (a, b), if it is
continuous at every point in this interval.
A function f(x) is said to be continuous in the closed interval [a, b), if f(x) is
continuous in (a, b) and    and   If function 

  is continuous at x = 0, then answer the following

questions.

147.

f(a + h) = f(a)lim
x→0

f(b − h) = f(b)lim
x→0

f(x) =

⎧

⎩

⎨

⎪⎪⎪

⎪⎪⎪

sin(a+1)x+sin x

x

c
−x+bx2√ x√

bx
3

2

,x < 0

,x = 0

,x > 0

i. The value of a is:
a. − 3

2

b. 0

c. 1
2

d. − 1
2

ii. The value of b is:
a. 1

b. -1

c. 0

d. Any real number.
iii. The value of c is:

a. 1

b. 1
2

c. −1

d. − 1
2

iv. The value of a + c is:
a. 1

b. 0

c. -1

d. -2

v. The value of c - a is:
a. 1

b. 0

c. -1

d. 2

Logarithmic differentiation is a powerful technique to differentiate functions of
the form   where  both u(x) and v(x) are differentiable functions
and f and u need to be positive functions.

Let function   then   On the basis

of above information, answer the following questions.

148.

f(x) = [u(x) ,]v(x)

y = f(x) = (u(x) ,)v(x) = y[ (x) + (x) ⋅ log[u(x)]]y′ v(x)

u(x)
u′ v′



 

i. Differentiate xx w.r.t. x.
a. (1 + logx)xx

b. (1 − logx)xx

c. − (1 + logx)xx

d. logxxx

ii. Differentiate xx + ax + xa + aa w.r.t. x.
a. (1 + logx) + ( loga + )ax axa−1

b. (1 + logx) + loga +xx axa−1

c. (1 + logx) + logx +xx xa axa−1

d. (1 + logx) + loga +xx ax axa−1

iii. If   then find x = ,e
x
y .

dy

dx

a. −
(x+y)

x log x

b. −
(x−y)

x log x

c. (x+y)

x log x

d. x−y

x log x

iv. If y = (2 - x)3(3 + 2x)5, then find  .dy

dx

a. (2 − x (3 + 2x [ − ])3 )5 15
3+2x

8
2−x

b. (2 − x (3 + 2x [ + ])3 )5 15
3+2x

3
2−x

c. (2 − x (3 + 2x [ − ])3 )5 10
3+2x

3
2−x

d. (2 − x (3 + 2x ⋅ [ + ])3 )5 10
3+2x

3
2−x

v. If   then find y = ⋅ ,xx e(2x+5) .
dy

dx

a. xxe2x+5

b. (3 − logx)xxe2x+5

c. (1 − logx)xxe2x+5

d. ⋅ (3 + logx)xxe2x+5

Read the following passage and answer the questions given below: elation
between the height of the plant  in cm  with respect to its exposure to is
governed by the following equation   , where '  ' is the number of
days exposed to the sunlight, for 

149.

(y′ )

y = 4x − 1
2

x2 x

x ≤ 3



----- -----

 

(i) Find   the rate of growth of the plant with respect to the number of days
exposed to the sunlight.
(ii) Does the rate of  growth of the plant increase or decrease in the first three
days? 

What will be the height of the plant after 2 days?

A gardener wants to construct a rectangular bed of garden in a circular patch of
land. He takes the maximum perimeter of the rectangular region as possible.

(Refer to the images given below for calculations) 

(i) Find the perimeter of rectangle in terms of any one side and radius of circle.

(ii) Find critical points to maximize the perimeter of rectangle?

(iii) Check for maximum or minimum value of perimeter at critical point.
OR
If a rectangle of the maximum perimeter which can be inscribed in a circle of
radius  is square, then the perimeter of region.

150.

10 cm


