
Class 12th Science 

Summer Holiday Homework 

English 

1)PROJECT WORK  

2) Reading Comprehension: Descriptive /Factual/ Literary Passages-05 

3)Reading Comprehension: Case based passages: 05 

4) Writing Assignment: Notice Writing, Article, Letter to Editor, Application for Job, Report Writing  

5)Revise the following lessons/poems: 

The Last Lesson  

Lost Spring: Stories of Stolen Childhood  

Deep Water 

My Mother at Sixty Six 

Keeping Quiet 

The Third Level 

Tiger King 

Hindi 

1.भिÈतन पाठ मɅ भिÈतन और लेͨखका के बीच के संबंध का वण[न ͩकया गया है। इस संदभ[ मɅ भिÈतन और लेͨखक के बीच के 
संबंध को èपçट करɅ। 

2. शीतल वाणी मɅ आग से कͪव का Èया आशय है?पाठ के आधार पर èपçट कȧिजए। 

3.Ǒदन ढलने के बाद लौट रहे कͪव के कदम ͧशͬथल  हो जात ेहै । पर पंथी जãदȣ जãदȣ घर लौटना चाहता  है।  पाठ ‘एक 
गीत’ के आधार पर बताइये ,ऐसा Èयो?| 

 4.“पतंग ‘ कͪवता मɅ ‘पतंगɉ के साथ-साथ वे भी उड़ रहे है ‘ कथन का आशय èपçट करते हुए बताइए ͩक ‘वे’ ͩकसके ͧलए 
ĤयुÈत हुआ है |  

 

5.महादेवी ने भिÈतन के जीवन का दसूरा पǐरÍछेद ͩकसे कहा है और उस पǐरÍछेद मɅ भिÈतन का अनुभव कैसा था ? 

6.बाज़ार दश[न पाठ के आधार पर बताइए ͩक भगत जी का åयिÈत×व बाज़ार मɅ कैसे साथ[कता देता है ? 

7.अÍछे फȧचर कȧ  ͪवशेषताओं का उãलेख कȧिजए। 

 8.समाचार लेखन के समय Ĥायः ͩकन Ĥæनɉ का जवाब देने कȧ कोͧशश कȧ जाती है ?  इÛहɅ ͩकस Ǿप मɅ जाना जाता है ? 

समाचार के मुखड़,े बॉडी और समापन मɅ ͩकन Ĥæनɉ को आधार बनाया जाता है। 

9.ͪवशेष लेखन कȧ भाषा और शैलȣ कैसी होनी चाǑहए? 

      10. उãटा ͪपराͧमड शैलȣ Èया है? इसके  तीन भागो को  अलग कȧिजए। 

      11.पğकारȣय लेखन Èया है?पğकाǐरता और सजृना×मक लेखन मɅ अंतर èपçट कȧिजए। 



 

Ǔनàनͧलͨखत पǑठत पɮयांश को Úयानपूव[क पढ़कर उस पर आधाǐरत Ǒदए गए Ĥæनɉ के  सवा[ͬधक उपयÈुत उƣर वाले ͪवकãप 
को चुनकर ͧलͨखए- 

मɇ Ǔनज उर के उɮगार ͧलए ͩफरता हँू 

मɇ Ǔनज उर के उपहार ͧलए ͩफरता हँू 

है यह अपूण[ संसार  

न मुझको भाता 

मɇ èवÜनɉ का संसार ͧलए ͩफरता हँू। 

मɇ जला ǿदय मɅ अिÊन दहा करता हँू 

सुख-द:ुख दोनɉ मɅ मÊन रहा करता हँू 

जग भव-सागर तरने को नाव बनाए, 

मɇ भव-मौजɉ पर मèत बहा करता हँू 

(i)कͪव के èवÜनɉ का संसार है-                                       

   (क) यथाथ[           

  (ख) आदश[           

  (ग) èविÜनल         

 (घ) सुखी 

(ii) Ǔनàनͧलͨखत कथनɉ पर ͪवचार करत ेहुए पɮयांश के अनुसार सहȣ कथन को चयǓनत कर ͧलͨखए-(क) कͪव èवÜनɉ का संसार 
ͧलए ͩफरता हɇ l 

ख) कͪव जला ǿदय मɅ अिÊन दहा करता हɇ 

ग) कͪव सुख-द:ुख दोनɉ मɅ मÊन रहा करता है  

(घ) उपरोÈत सभी 

iii) Ǔनàनͧलͨखत कथन और कारण को Úयानपूव[क पǑढए और सहȣ ͪवकãप चनुकर ͧलͨखए  

कथन (A) यथाथ[ को èवीकार नहȣं करने से कͪव के èवÜन अधूरे रह गए हɇ। 

कारण (R) कãपना और वाèतͪवकता मɅ सामंजèय कȧ कमी होने से कͪव को संसार अधूरा महसूस होता है। 

 कूट 

(क) कथन (A) सहȣ है, परंतु कारण (R) गलत है। 

(ख) कथन (A) सहȣ नहȣं है, परंतु कारण (R) सहȣ है। 

(ग) कथन (A) तथा कारण (R) दोनɉ सहȣ हɇ, ͩकंतु कारण (R) कथन (A) कȧ सहȣ åयाÉया नहȣं करता है। 

(घ) कथन (A) तथा कारण (R) दोनɉ सहȣ हɇ, ͩकंतु कारण (R) कथन (A) कȧ सहȣ åयाÉया करता है। 



iv) भव-मौजɉ पर मèत बहने से ता×पय[ Èया है? 

(क) संसाǐरक सुख Ǿपी लहरɅ                  

(ख) मौज-मèती करना 

(ग) èवÜन मɅ उपजी सुख-द:ुख कȧ लहरɅ 

(घ) नाव जैसी लहने वालȣ भावुकता 

 v) काåयांश मɅ ‘उर’ से ता×पय[ है-                                                     

  (क) ǿदय            

  (ख) इÍछा          

  (ग) èमǓृत        

 (घ) आवेश 
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Mathematics 

RELATION AND FUCNTIONS 

 Relations 
Ordered Pair: A pair of objects listed in a specific order separated by comma and enclosed in parenthesis is 

called an ordered pair i.e. (a, b) is an order pair with ‘a’ as first element and   ‘b’ as second 
element.  

 Two order pairs are equal if the corresponding elements are equal i.e.  (a, b) =  (x, y) if and only 
if a = x and b = y. 

 
Cartesian product of sets: Let A and B be two non-empty sets then the set of all ordered pairs (a, b) for 

a A ,b B  is called the Cartesian product of set A with set B. it is denoted as A B  
 Symbolically,  ( , ) :A B a b a A and b B     

 Note that A B B A       
 For  1, 2,3A  ,  3, 4B  ;  (1,3), (1, 4), (2,3), (2, 4), (3,3), (3, 4)A B   

Q1.  (i)  For set {1, 2,3}, {2,3}A B  find A B . 
        (ii) {0,1, 2,3}A  find A A  
 (iii) { 1,0,1, 2}, {0, 2,3}A B   find B A  
 (iv)  {0,2,3}B  find B B  
 (v)  { 1,0,1, 2}, { }A B   find A B   
Relation:  A relation R from a non-empty set A to non-empty set B is a subset of the Cartesian product A B

. Thus R is a relation from A to B R A B   . 



                  If R is a relation from A to B and if ( , )x y A B  then we write xRy and say that x is related to y . 
 The total number of relations that can be defined from set A to set B is the number of possible 

subset of A B . If ( )n A p and ( )n B q , then ( ) .n A B p q  and total number of relations from 

A to B will be 2pq . 
Domain:   The set of all first components of the ordered pairs in a relation R from set A to set B is called the 

domain of the relation R. 
                    Thus, domain of  : , ( , ) ,R x x A x y R for some y B     

Range:     The set of all second components of the ordered pairs in a relation R from set A to set B is called 
the range of R.  

                   Thus, range of  : , ( , ) ,R x x A x y R for some y B     

Co-domain:  If R is a relation from set A to set B, then B is called the co-domain of R. 
                    Note that Range Co domain   
                     Example: for {2,3,5,8,9}A  and {4,6,7,15,16, 20}B   
                                     And relation R from set A to set B defined as “is divisor of”  
                        (2, 4), (2,6), (2,16), (2,20), (3,6), (3,15), (5,15), (5, 20), (8,16)R   

                     Now Domain of {2,3,5,8}R  ; Range of {4,6,15,16, 20}R  ;  
                    Co-domain of  {4,6,7,15,16, 20}R B     Hence Range Co domain   

Inverse of a relation:  If R be a relation from set A to set B then the inverse relation of R denoted by 1R  is 
a relation from B to A defined by  

1 {( , ) : ( , ) }R y x x y R    
                        Let A be any non-empty set, then any subset of A A is called a relation of A. 
Q2.  Write the relation R, its domain, range and inverse for the following  
 (i)  {( , ) : }R a b a b is odd  on {1, 2,3, 4}A   
 (ii)  {( , ) : }R a b a b is even  on  {2, 4,6}A   
 (iii) {( , ) : 0}R a b a b   on  {1, 2,3, 4,5,6,7}A   
 (iv)  {( , ) : }R a b a divides b on  {1, 2,3, 4,5}A   
 (v)  {( , ) : }R a b both a and b are either even or odd on  {1, 2,3, 4,5}A   
 (vi)  {( , ) : 2 0}R x y x y    on set of {1, 2,3, 4,5,6,7, ,19}A        
 (vii)  {( , ) : 2 7}R x y x y    on set of {1, 2,3}A   

 (viii)  {( , ) : 4}R x y x y is multiple of   on set of {1, 2,3, 4,5,6,7,8,9,10}A   

 (ix)  {( , ) : int }R x y x y is an eger   on set of set of integers. 

 (x) {( , ) : 2 10, , }R x y x y x y N     

 (xi)  {( , ) : 5, , }R x y x y x y Z     

 (xii) Let {1, , 2,3, 4,5,6,7,8,9}A  . Let 1R  be a relation on A defined as      

                            1 {( , ) : 3}R x y x y is divisible by  and 2R be another relation on A defined as  

                             2 ( , ) : ( , ) {1, 4,7} ( , ) {2,5,8} ( , ) {3,6,9}R x y x y or x y or x y     

Show that 1 2R R  
Types of Relations 

Reflexive relation: Let R be a relation on set A, then R is called a reflexive relation if every element of A is 

related to itself i.e. R is reflexive if ( , )x x R  for all x A . 

                    Example: 1.  Let {1, 2,3}A  , then {(1,1), (2, 2), (3,3), (1, 2), (2,1)}R   is reflexive.  

                                      2. Let {2,3, 4}A  and relation R on set A defined as aRb iff a divides b is reflexive.  

Q3.    Show that following relations are not reflexive: 



       (i)    {(1, 2), (2,1)}R   on set of {1, 2,3}A  . 

         (ii)  {(1,1), (2,1)}R   on set of {1, 2,3}A  . 

       (iii) {(1,1), (2, 2)}R   on set of {1, 2,3}A  . 

       (iv) {(1,1), (2, 2), (1,2)}R   on set of {1, 2,3}A  . 

       (v)  {( , ) : 2 0}R x y x y    on set of {1, 2,3}A  . 

      (vi) {( , ) : }R x y x y is odd   on set of {0,1,2,3,4}A  . 

      (vii) {( , ) : 6}R x y x y    on set of {1, 2,3}A  . 

     (viii) {( , ) : 2 7}R x y x y    on set of {1, 2,3}A  . 

     (ix)  {( , ) : 1 }R x y x y    on set of {1, 2,3, 4,5,6}A  . 

     (x)  {( , ) : 5, 4 , }R x y y x x x N     . 

Q4.      Show that following relations are reflexive   

(i)   {(1,1), (2, 2), (3,3)}R   on set of {1, 2,3}A  . 

         (ii)  {( , ) : }R a b a b   on set of {1, 2,3, 4,5,6,7,8,9,10}A  . 

       (iii) 1 2 1 2 1 2{( , ) : ~ , }R T T T T with T T A   where A  is set of triangle in a plane. 

       (iv) 1 2 1 2{( , ) : }R l l l is parallel to l  on set of lines in a plane. 

       (v)  {( , ) : 3}R x y x y is divisible by   on set of integers . 

      (vi) {( , ) : }R x y x y is even   on set of {1, 2,3, 4,5,6,7,8,9,10}A  . 

      (vii) {( , ) : 1}R x y x y    on set of natural numbers. 

     (viii) {( , ) : 2 11}R x y x y    on set of {1, 2,3}A  . 

     (ix)  {( , ) : }R x y y is divisible by x on set of {1, 2,3, 4,5,6}A  . 

     (x)  2{( , ) : }R x y x y   on set of natural numbers . 

  

Symmetric Relation: A relation on a set A is said to be symmetric iff  

( , )x y R  ( , )y x R   , ,x y A   

                      Note: If 1R R then R is symmetric.  

        Example: 1.  Let {1, 2,3}A  , then {(1, 2), (2,1)}R   is symmetric.  

                              2. Let { , , , }A a b c d  and let 1 {( , ), ( , ), ( , ), ( , ), ( , )}R a a b b c c a d d a  and 

2 {( , ), ( , ), ( , ), ( , ), ( , )}R a a b b c c d d d a  are relation on se A then 1R  is symmetric but 

2R  is not symmetric. 

Q5. Show that following relations are not symmetric 

(i)    2{( , ) : , , }R a b a b a b are real numbers    

         (ii)  {(1,1), (2, 2), (1,2)}R   on set of {1, 2,3}A   



       (iii) {( , ) : 2 0}R x y x y    on set of {1, 2,3}A   

       (iv)  {( , ) : 2 7}R x y x y    on set of {1, 2,3}A   

       (v)  {( , ) : 1 }R x y x y    on set of {1, 2,3, 4,5,6}A   

      (vi) {( , ) : 5, 4 , }R x y y x x x N      

      (vii)  {( , ) : 2 10, , }R x y x y x y N    . 

     (viii)  {(1,1), (2, 2), (3,3), (1, 2), (2,3), (1,3), (2,1), (3, 2)}R  on {1, 2,3}A  . 

     (ix)  {( , ) : }R x y x y is positive   on set of {0,1,2,3,4,5,6,7}A  . 

              (x)  {( , ) : }R a b a divides b on  {1, 2,3, 4,5}A   

              (xi)    {( , ) : , }R a b a b where a b are real numbers   

             (xii)   {( , ) : }R A B set A is subset of set B on the sets of all possible subsets of 

{1, 2,3, 4,5,6}U  . 

Q6.  Show that following relations are symmetric    

 (i)  {( , ) :1 0}R x y xy   on { 2, 1,0,1,2,3}A    . 

 (ii)  1 2 1 2 1 2{( , ) : ~ , }R T T T T with T T A   in set of all triangles in a plane. 

                  (iii)  {( , ) : }R x y x y is odd   on set of {1, 2,3}A   

 (iv)  1 2 1 2{( , ) : }R P P P and P have same number of sides on set of all polygons. 

 (v) 1 2 1 2{( , ) : }R l l l and l are parallel on set of all lines in a plane. 

(vi)  {( , ) : }R x y x and y have same number of pages on set of all books. 

(vii)      {( , ) : }R x y x y is even   on set of {1, 2,3, 4,5,6,7,8,9,10}A   

(viii)       {( , ) : 3}R x y x y is divisible by   on set of {0,1, 2,3,4,5,6,7,8,9}A   

(ix) 1 2 1 2 1 2{( , ) : , }R T T T T with T T are triangles in a plane   

(x)  1 2 1 2{( , ) : , }R T T T T are triangles with equal area in a plane  

Transitive Relation: A relation on set A  is said to be transitive iff  

                                     ( , ) & ( , )x y R y z R   ( , )x z R  , , ,x y z A   

                                       i.e. &xRy yRz xRz  

D      E      T      E      R      M      I      N      A       N      T      S 
    

 Every square matrix can be associated to a number, which is known as its   determinant. If A =  jia   

is a square matrix having n number of rows and columns, then determinant of A is denoted by A

, e.g.  



                                 A  =   

332313

322212

312111

aaa

aaa

aaa

   is a determinant of order 3. 

 Rows and columns of the determinant:       For the determinant A  

                                                                           I st ;     II nd ;    III rd Rows 

                     A  =   

332313

322212

312111

aaa

aaa

aaa

                                   

                                  

                                   I        II      III   Columns 

Position of a point:  jia  represent element in ‘i’ th row and ‘j’ th column, e.g.   

                                 32a   is in 2nd row and 3rd column 

                                 23a   is in 3rd row and 2nd column. 

Order of a determinant:  Order 1         11aA                                (one row and one column) 

       Order 2       
2212

2111

aa

aa
A     =    21122211 .. aaaa                  (Two rows and two columns) 

       Order 3       

333231

232221

131211

aaa

aaa

aaa

A    = 131212121111 .. CaCaCa  (Three rows and three columns) 

          Value of the determinant of order 3 can be obtained by calculating the algebric sum of 
products of any one row / column with corresponding co-factors. 

Minor of an element: Minor of jia in matrix A is denoted by jiM and is the determinant of order  

       (n – 1) obtained by leaving the i th row and j th column of A. For example  

                In matrix 

333231

232221

131211

aaa

aaa

aaa

A   ;  
3331

2321
21 aa

aa
M          and   

3231

1211
23 aa

aa
M   

Co-Factor Of An Element: Co-factor of jia in matrix A is denoted by jiC  and its value is   given by 

  ji
ji

ji MC  1 . For example in A = 
dc

ba
 ,   dMC  11

2
11 1  and   bMC  12

3
12 1  

Important Results :     (i) If A is square matrix of order n and A = k B then nA k B  

                                      (ii) If A is non singular matrix of order n and then 1n
adj A A

  



Applications of determinants 
1. Area of triangle: For a triangle having co-ordinates of vertices as  11, yx ,  22 , yx and  33 , yx .             

                            Area = 
2

1  
1

1

1

33

22

11

yx

yx

yx

 

           Cor.   Points  11, yx   22 , yx and  33 , yx .are collinear if 
1

1

1

33

22

11

yx

yx

yx

 = 0. 

2. Important results:  1. Square matrix A is singular then A  = 0.  

          2. If A is a square matrix of order n, then AkkA n  

          3. If A is a non- singular matrix of order n, then 1 nAAAdj  

          4. If A is a square matrix , then 
A

A
11    

          5. If A = 







10

1 a
then An = 








10

1 na
    6. If A = 








a

a

0

0
then An = 








n

n

a

a

0

0
   

          7.  If A is a skew-symmetric matrix of order n , then     nnTn AA 1  

3. Adjoint of a square Matrix is transpose of matrix obtained by replacing each element of it by 
its cofactors and is denoted by adj(A) 

       Property of Adjoint: (Adj A). A = A. (Adj A) = A  I 

4. Singular Matrix is the square matrix whose determinant is zero otherwise it is called non-
singular matrix.  

     Note: Inverse of only nonsingular matrices exists.   

5. Inverse of a square matrix:  A non-zero square matrix A of order n is called invertible matrix 
if there exists a square matrix B of order n such that AB = BA = I and B is called the inverse of 
A and vice versa. The inverse of A is denoted by A -1.  

 Properties:(1) A.A-1 = A-1.A = I   (2) (AB)-1= B -1A-1  (3) (A/ ) -1 = (A-1) / (4) Adj(A-1) =  (AdjA)-1 

6. Solution of equations: For the equations              
1111 dzcybxa    

                                            2222 dzcybxa   

                                            3333 dzcybxa   

           Equations in matrix form can be expressed as  AX = B with  

           A = 
















333

222

111

cba

cba

cba

,  X = 
















z

y

x

 and B = 
















3

2

1

d

d

d

 

       (1) If A   0, then the system of equations is consistent and has a unique solution given by X = A-1 B 



     (2)  If A  = 0 and also (adj A) .B = 0, then the system of equations is consistent and has infinite many solutions. 

(3) If A  = 0 and also (adj A) .B   0, then the system of equations is inconsistent and has no solution. 

 
ASSIGNMENT (DETERMINANTS) 

 

Q 1. Evaluate each of the determinant 

(1)   
71

23
                             (2)   

21

53
                         (3)     

ASinACos

ACosASin


 

 (4)  
i

i

1

1




                            (5)  
106

42
                           (6)    

52

31


 

(7)  

sin cos

sin 1

cos 1

x

x

x

 



      (8) 

cos cos cos sin sin

sin cos 0

sin cos sin sin cos

    
 

    


  

Q 2.  Find the cofactors of all elements and value of determinants 

(1) 

761

540

231




             (2)    

405

123

752




                  (3)    

642

517

923


  

(4)  

419

107

529




              (5)    

691

052

731


                   (6)    

113

327

210

 

Q 3. Find the area of the triangle whose vertices are  

(1)       (4, -2), (-6, 2), (4,5)   (2)          (1, 3),(4, 9),(-2, -3) 

(3)       (-3, 5), (3, -6), (7, 2)    (4)      (1,-3),(-4,2), (1,5)  

(5)       (3, 8), (-4, 2), (5, -1)    (6)          (0, 0), (6, 0), (4, 3) 

Q 4. If the given points are collinear  
(1)  (a, 0),(0, b),(1, 1)  show that a + b = a. b   

(2)       bbaababa  ,,,,,  show that baba ..   

(3)  (a, 0),(0, b),(3.a, c)  show that  c = -2.b   (4)  (a, 0),(0, b),(p, q)  show that  1
b

q

a

p
 

Q 5.  Find k so that given points are collinear  

  (1) (5, 5),(k,1),(11,7)        (2)  (1,-5),(-4,5),(k,7)   (3) (3,-2),(k, 2),(8,8) 

Q 6. Find k so that triangle with vertices  

(1) (k, 4),(2, -6),(5,4) has area 70 units.        (2) (2,3), (1, 1), (0, k) has area 2 units. 

Q 7. Show that following points lie on a line  



(1) (a, b + c),(b, c + a),(c, a + b)                    (2)      baccacbbcbaa .,,.,,., 222   

Q 8. Solve using the matrix method 
(1) 4 x – 3 y = 11  (2) x + 2 y –3 z = - 4  (3) x + y = 5 

3 x + 7 y = -1     2 x + 3 y + 2 z = 2        y + z = 3 
      3 x – 3 y - 4 z = 11        z + x = 4 

 (4) 2
21


yx
       

      1
83


yx

           

  

Q 9.  (1) If A = 





















120

312

021

and C = 





















524

312

627

. Find AC and hence solve the equations  

                                  x - 2 y = 10, 2 x +  y + 3 z = 8, - 2 y + z = 7. 

(2)If A = 















 

210

432

011

and B = 





















512

424

422

.Verify that AB = 6 I. Hence solve  

x – y = 3, 2 x + 3 y + 4 z = 17, y  + 2 z = 7 

(3)Find the product of matrices 




















2096

564

1032

 and 




















24072

30100110

7515075

 and use it to  

      solve the equations 4
1032


zyx

, 1
564


zyx
and 2

2096


zyx
 

(4) Determine the product 





















135

317

444

   




















312

221

111

 and use it to solve the equations 

                    x – y + z = 4, x – 2 y – 2 z = 9, 2 x + y + 3 z = 1 

(5)  Find A-1 for A = 





















433

232

321

. Hence solve the equations  

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

(6) If A = 




















021

103

112

, find A – 1. Using A – 1solve the equations 

2 x – y + z = 2, 3 x – z = 2, x + 2 y = 3 

(7) If A = 





















302

110

121

, find A – 1. Using A – 1solve the equations 

     x – 2 y + z = 0, - y + z = - 2, 2 x – 3 z = 10 

      (8)  If A = 




















111

312

111

., find 1A    and hence solve    

                              x + 2y +z = 4, -x + y +z = 0,  x –3y + z = 2. 



Q 10. (1) The sum of three numbers is 6. If 3rd number is multiplied by 2 and first number is     

added, we get 7 and by adding second and third number to 3 times the first number we 

get 12. Use matrix method to find the numbers. 

                (2) The perimeter of a triangle is 90 cm. The longest side exceeds the shortest side by 16 

cm and the sum of the lengths of the longest and shortest side is twice the length of 

the other side. Use the matrix method to find the sides of the triangle.  

(3) Find the three numbers using matrix method such that sum of first and second is 5, 

sum of second and third is 3 and that of third and first is 4.  

Q 11. (1) If A = 







21

32
 Verify that A2  - 4 A + I = 0.Hence find A-1. 

(2) If A = 







 21

32
 Verify that A2  - 4 A + 7 = 0.Hence find A-1. 

(3)  If A = 

















122

212

221

 Verify that A2  - 4A - 5 I = 0.Hence find A-1. 

(4) If A = 







 21

13
 Verify that A2  - 5A + 7I = 0.Hence find A-1. 

(5) If A = 

















500

041

023

 Verify that A2  - 7 A + 10 = 0.Hence find A-1. 

Q 12. Verify that (AB) – 1 = B – 1A – 1  

 (1) A = 







 19

57
, B = 








 53

21
 (2) A = 








10

01
, B = 








13

21
 

Q 13.  Find (AB) – 1  

(1) If A-1=






















275

5615

113

, B = 






















120

031

221

 (2) If A-1= 







10

21
, B = 








21

02
 

(3) If  A = 







14

32
, B –1 = 








32

05
    (4) If A-1= 








32

21
, B = 








12

21
 

Q 14. (1) Find A –1  for A = 







12

23
.Hence verify that A2 – 4 A – I = 0. 

(2) Find A –1  for A = 

















122

212

221

.Hence verify that A2 – 4 A – 5 = 0. 

(3) Find A –1  for A = 







42

58
.Hence verify that A2 + 4 A – 42 = 0 

(4) Find A –1  for A = 




















143

212

201

.Hence verify that A3 - A2 – 3 A – I = 0. 



(5) Find A –1  for A = 







 21

35
.Hence verify that A2 -3 A – 7I = 0 

(6) Find A –1  for A = 






 
32

11
.Hence verify that A2 + 4 A – 5I = 0 

Q 15. Find A (adj A) without finding (adj A) for  

 (1) A = 

















301

213

321

  (2) A = 

















 321

235

421

  (3) A = 







52

21
 

 (4) A = 







86

21
  (5) A = 








31

22
  (6) A = 








32

43
 

ANSWERS 

Q1.  (1) 19,   (2) –11,    (3) 1,     (4) 2,   (5) –4,     (6) 1           (7) 1  

Q2.  (1) -51,              (2) -179,    (3) 256,    (4) 12    (5) –157,  (6) 4 

Q7.  (1) 
3

11
,

3

2
,           (2) 1,2,-3    (3) 4,                (4) -1, 2, -10    (5) 4 ,  (6) 3a,0 

         (7) 0,  - ( a + b + c)                         (9) 8              (10) 1, 
4

7
      (11) 3    (12)  2   (13) 6   

Q8.   (1) 35,              (2) 0,     (3) 46,    (4) 20,     (5) 37.5 (6) 9 

 

Q10. (1) -7,              (2) -5,       (3) 5  

 

Q11. (1) –9, 19            (2) - 5, 3 

Q13.   (1) x = 2, y = -1 (2) x = 3, y = -2, z = 1  (3) x = 3, y = 2, z = 1  (4) x = 1, y = 2 

  Q14.  (1) AC = 11 I, x = 4, y = -3, z = 1    (2) x = 2, y = -1, z = 4   

         (3) AC = 1200 I, x = 2, y = 3, z = 5            (4) AB = 8 I, x = 3, y = -2, z = -1   

        (5) A -1 = 
67

1






















1915

8514

13176

 , x = 2, y = 3, z = 5 (6) A -1 = 
11

1




















356

511

122

 , x = 1, y = 1, z = 1 

       (7) A -1 = 






















143

153

163

 , x = 2, y = 0, z = -2    (8) A -1 = 
10

1




















321

505

224

 , x = 9/5, y = 2/5, z =7/5 

   Q15. (1) x = 3, y = 2, z = 1             (2) x = 22, y = 30, z = 38       (3)  x = 3, y = 2, z = 1           

   Q16. (1) 










21

32
 (2) 

7

1







 
21

32
(3) 

5

1






















322

232

223

 (4) 
7

1







 
31

12
 (5) 

10

1




















200

031

024

 



   Q17.  

  Q18. (1) 





















2251

092

5336

   (2) 
4

1








 01

42
 (3) 

14

1








014

155
(4) 

3

1








 14

45
 

Q19. 

Q20. (1) -14 I (2) 23 I    (3) I     (4) - 4 I    (5) 4 I    (6) I  

     

ONE MARK PROBLEMS 

1. Find k so that 







k4

32
is singular.    

2. If A = 







20

02
 find Aadj     

3. If A .(Adj A) = 







50

05
,find A   

4. If A is a square matrix of order 3 and A  = 3, find A2  

5. If A is a non- singular matrix of order 3 and A  = 5 ,evaluate AAdj  

6.  If A is a non- singular matrix of order 3 and A  = 10, Evaluate 1A  

7. If A = 







10

31
then A5                                          

8.  If A = 







40

04
then A4 

M          A            T             R              I              C             E             S 

   Matrix is a rectangular array of numbers, real or complex kept inside braces [ ] or ( ) .  

   The numbers are called elements or members of matrix. Matrices are denoted by capital letters e.g. A, B, C 

etc. In compact form, matrix A is denoted as  A = [a ij ] m n  

   Rows and columns of a matrix: For the matrix A  

                                                                      I st ;     II nd ;    III rd Rows 

                     A  =   
















333231

232221

131211

aaa

aaa

aaa

                                    

                                  

                                 I       II      III   Columns 



Order of a matrix:  A matrix having “m” number of rows and “n” number of columns is of order “m

n”. e.g. 

         Matrix having 2 rows and 3 columns is of order   “ 23” 

         Matrix having 4 rows and 2 columns is of order   “ 42” 

Position of an element in a matrix:  The element “aij” in a matrix A is located at “ith” row and “jth” 

column. e.g.  in matrix  A = 







 561

132
  a12 = 3, a22 = 6, a23 = 5 

Types of matrices:   

1. Row matrix:  matrix having only one row is called row-matrix and is of order “1n”. 

                            e. g . A =  812  1 3 

2. Column matrix: Matrix having only one column is called column-matrix and is of order “m1”. 

                 e. g.  B = 
12

4

2










 

3.  Zero matrix:  Matrix having all elements 0 is called zero matrix and is denoted by “O”.                         

e. g.  O = 
32

000

000










       ,     O = 

22
00

00










 

4.   Square matrix:  Matrix having same number of rows and columns say “n” is called square matrix 

of order “n”. e. g.  

    A = 







14

32
  is a square matrix of order “2”  B = 

















876

157

952

 is a square matrix of order “3” 

5. Diagonal matrix: A square matrix A = [aij] of order “n” is called diagonal matrix if all the 

elements except those in leading diagonal are zero i. e.   aij = 0 for i  j and   aij 0 for i = j 

      e. g. A = 
















100

050

002

 is a diagonal matrix of order 3. 

      Also diagonal matrix can be expressed as A = diag (2,5,-1) 

6. Scalar matrix:  Square matrix A = [aij] m of order “m” is called scalar if aij = 0, i  j &                      aij 

= k,  i = j    e. g.   A = 







20

02
 is a scalar matrix of order 2. 



7.  Identity or unit matrix: Square matrix A = [aij] m of order “m”  is called identity or unit matrix  

if aij = 0, i  j  &  aij = 1,  i = j.   It is denoted by I    e. g.   

              I2 = 







10

01
 is a identity matrix of order 2  and I3 = 

















100

010

001

 is identity matrix of order 3. 

            Properties of Identity Matrices:  (1) A.I = I.A = A    (2) A.A-1 = A-1.A = I   

       Operations on matrices: 

8. Equality of matrices:  Matrices A = [aij] and B = [bij] are equal if  

(i) both are of same order.  

(ii)      aij = bij for all i, j i.e. corresponding elements of both matrices are same. 

          If A , B are equal, it is denoted by A = B other wise A  B 

9. Addition of matrices: Only two matrices of same order can be added or subtracted by adding 

or subtracting corresponding elements of matrices.  

     For matrices A = [aij] m n and B = [bij] m n, C = A + B with C = [cij] m n  and  cij = aij + bij  for all i, j. 

                Properties   (1) A + B = B + A      (2) A + ( B + C ) = ( A + B) + C   

                                     (3) A + O = O + A = A     (4) A + (- A) = (- A) + A = 0 

10. Multiplication of matrix with scalar:  For A = [aij] m n and scalar “k” then multiplication of A 

with k is denoted by “kA” and kA = [k.aij] m n   e. g.  

For   A = 







134

762
, 2A = 








268

14124
 and   -3 A = 











3912

21186
 

11. Multiplication of matrices:  Matrix A can be multiplied to matrix B if number of columns of A 

is same as number of rows of B. If A = [aij] m n and B = [bjk] n p are two matrices then A.B = [cik]m

 p  and  cik =


n

j
kjji ba

1

 

        Properties: (1) A.B   B.A       (2) A.(B.C) = (A.B).C  

     (3) A.(adjA) = (adjA).A = A .I          (4) A.I = I.A = A for square matrix A. 

12. Positive integral power: For square matrix A = [aij] of order “n”, A1=A &  An+1=An. A                               

i. e. A2 = A.A and A3 = A2. A 



13. Transpose of a matrix: For matrix A = [aij] m×n , transpose of A is denoted by AT or A/ and            AT=[aji] m×n     e.g. 

A = 

















32

49

21

  , AT = 







342

291
 

Properties of transpose of matrix:  

       (1) ,    (2) (A  B) / = A /  B / 

        (3)  (k A ) / = k. A /       (4)  (A.B) / = B /  A / 

14. Symmetric matrix: Square matrix A = [a ij] is symmetric if A / = A i.e. a ij = a ji   e.g.                                  A = 





















543

402

321

 

15. Skew-symmetric matrix: Square matrix A = [a ij] is skew-symmetric if A / = - A                              i.e.  

a ij = - a ji for all i, j  e. g. A = 







 03

30
 

16. Square matrix as sum of two matrices: For a square matrix A, A = P + Q where P is symmetric 

and Q is skew- symmetric.  

          Here  P = 
2

1 ( A + A/) and Q = 
2

1 ( A – A/) 

ASSIGNMENT (MATICES) 
Q 1. Write all the possible orders of matrices having  

(1) 12 elements   (2) 7 elements    (3) 9 elements  

(4) 1 element       (5) 11 elements  (6) 6 elements 

     Q 2.    Construct  23 matrix A = [a ij] whose elements a ij is given by  

                   (1) a ij =
 

3

2 2ji 
       (2) a ij = 

2

3 ji 
  (3) a ij = – 4 ( i – j ) 

                            i + j , i > j 

                   (4) a ij =        2i     , i = j          (5) a ij = j
i


2
    (6) a ij = 

3

2 ji 
 

                     3j      , i < j 
      Q 3.  Find the value of variables in each of the cases 

 

         (1) 















 
85

26

5

2

ba

ba
     (2) 





























 
525

006

101

223

64

2

yxx

zyx
        

(3) 






 












82

1102

cbaca

baba
    (4)  







 












2411

34

345

22

dcdc

baba
 

  AA   



      Q4. Find X and Y if  

             (1)  X +Y = 







52

07
, X – Y = 








30

03
        (2) Y = 








41

23
 ,  2 X +Y= 








 23

01
                                  

     (3) 2X + 3Y= 







41

23
, 3 X + 2Y = 











51

22
 

       (4) 2 X + Y = 







437

744
, X - 2Y= 











211

123
  

     Q5. Find X so that for A = 







 627

021
 and B = 








310

234
 

             (1) A + B + X = 0             (2) A – B – X = 0                (3) A + 2 B = 3X 

  (4) 2 A + B – 4X = 0 (5) 2 A + 3 X = 5 B  (6) A - 2B + X = 0 

      Q6. (1)   If 
cos sin 0

( ) sin cos 0

0 0 1

x x

F x x x

 
   
  

 show that ( ). ( ) ( )F x F y F x y   

              (2)  If 
0 tan

2

tan 0
2

A





  
  
 
  

show that   cos sin

sin cos
I A I A

 
 

 
    

 
 

               

  Q7. Find A. B if defined when 

        (1) A = 







2

1
 , B =  52    (2) A = 








860

751
, B = 

















56

89

87

 

  (3) A = 

















6

0

4

, B =  431      (4) A = 







 i

i

0

0
, B = 








0

0

i

i
          (5) A =  632 , B = 

















6

2

1

  

       Q8. Find the square of the following matrices: 
 

                (1) A = 

















001

010

100

  (2) A = 







10

01
 (3) A =  






















531

531

531

 

  (4)  A = 







 i

i

0

0
  (5) A = 







 
23

12
 (6) A = 








22

22

43

21
 

         Q9. For A = 






 
32

11
and B = 








01

12
 Verify that  

 



      (1) (A + B) 2  A2 + B2  + 2 A.B            (2) (A + B).(A – B)   A2 – B2 

      (3) A.B  B.A   (4) Evaluate 3A2-2B    (5) Evaluate 2A2 + B 

           Q10.  (1) If A = 

















500

041

023

 Verify that A2  - 7 A + 10 = 0 

  (2) If A = 







 21

32
 Verify that A2  - 4 A + 7 = 0. 

  (3)  If A = 

















122

212

221

 Verify that A2  - 4A - 5 I = 0. 

  (4) If A = 







 21

13
 Verify that A2  - 5A + 7I = 0. 

           Q11.   (1) If A = 







 21

13
 find f (A) where f (x )  = x2 – 5 x + 7I 

  (2) If A = 







 21

32
 find f (A) where f (x )  = x3 + 3 x 2 - 4 x 

  (3) If A = 

















 011

312

102

 find f (A) where f (x )  = x2 – 5 x + 6I 

        Q12.    (1) Find “k” if A = 







12

32
 such that  A2 = k A + 4I. 

(2) Find x and y if A = 







21

32
such that A2 – x A + y I = 0. 

(3)  Find “k” if A = 










24

23
 such that  A2 = kA – 2I . 

         Q13.    Find  x so that  

         (1) `   01

1

011

120

201

11 
































x

x  (2)   0

1

4

420

201

212

14 


































x

x  

 (3)    02

0

201

102

021

123 
































x

 (4)   0

1

1

012

120

01

211 































 x

x

 

         Q14.  Simplify   (1)   

























22

14
97

5

4
  (2) 
































4

3

44

33

21

21
 

           (3) 






 


























 95

87

53

12

21

042

523
    (4) 


































2

4
2

5

4

3

129

217
 

        Q15.   Find A in each of the cases  

(1) 








































15229

521

1081

43

01

12

A      (2) A 















 
60

06

41

21
 



(3)  






 












27

616

32

75
A    (4) 

























10

01

23

35

35

12
A  

         Q16. Using PMI,  

(1) If  A =  







 


cossin

sincos
 Show that  An  = 








 


nn

nn

cossin

sincos
 

(2) If  A = 










11

43
 Show that An = 











nn

nn

21

421
 

(3) If  A = 







10

ba
 Show that An = 

 
















10
1

1

a

ab
a

n
n

 

(4) If  A = 










0

1
 Show that An = 







 

n

nn n




0

1

 

   Q17.  (1) Show that matrix B/AB is symmetric or skew-symmetric according as A is symmetric or                                

skew-symmetric. 

 (2) If A and B are symmetric matrices, show that AB is symmetric iff AB = BA. 

 (3) If A and B are symmetric matrices, show that AB + BA is symmetric. 

(4) If A and B are symmetric matrices, show that AB – BA is skew-symmetric. 

(5)  If A is any square matrix, show that AA/ is symmetric. 

    Q 18. Using elementary transformation find the inverse of following matrices  

 (1) A = 







 19

57
 (2) B = 








13

21
 (3) A =  








32

51
 (4) B = 






















275

5615

113

 

           (5)  A =  

3 3 4

2 3 4

0 1 1

 
  
  

  (6) 

3 1 2

2 0 1

3 5 0

  
  
  

   (7) 

2 0 1

5 1 0

0 1 3

 
 
 
  

 (8) 

1 2 2

1 3 0

0 2 1

 
  
  

 

     Q 19. Express each of the matrixes as sum of symmetric and skew-symmetric matrices 

 (1) 




















143

212

201

  (2) 






















120

031

221

  (3) 






















542

322

211

 

 (4) 







14

32
   (5) 








86

21
   (6) 








76

15
 

   Q 20. (1) Show that every square matrix can be expressed as sum of symmetric and skew-symmetric 

matrices. 

 (2) Show that the diagonal elements of a skew-symmetric matrix are zero. 

ANSWERS 

     Q1. (1) 1  12, 2 6, 3 4, 4 3,6 2, 12 1  (2) 1 7, 7 1   (3) 1 9, 3 3, 9 1                 

          (4) 1 1     (5) 1 11, 11 1 (6) 1 6, 2 3, 3 2, 6 1 



      Q2. (1) 







3/49123/25

3/253/163
 (2) 








2/322/5

02/11
  (3) 








 404

840
 

 (4) 







323

332
   (5) 








432

2/72/52/3
 (6) 








3/823/4

3/73/51
 

      Q3. (1) a = 2, b = 4 OR a = 4, b = 2    (2) x =  3/2, y = -3/2, z = 2  

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

       Q4. (1) X = 







41

05
 , Y = 








11

02
   (2) X = 











12

11
  

          (3) X = 
5

1











231

212
 , Y = 

5

1








221

213
 (4) X = 








213

321
 , Y = 








011

102
 

     Q5.  (1) 










937

255
  (2) 











317

213
  (3) 

3

1








 1247

489
 

 (4) 
4

1








 15514

276
  (5) 

3

1








3114

101118
  (6) 








007

447
 

     Q7. (1) 







104

52
    (2) 








88102

8394
   (3) 

















24186

000

16124

 

 (4)   






 
01

10
   (5) 











21

11
   (6) [44] 

    Q8.     (1) I 3 (2) I 2  (3) A (4) 










10

01
 (5) 







 
112

41
  (6) 








292153

6837
 

   Q9.  (4) 






 
2122

147
 (5) 







 
1417

70
 

   Q11.  (1) 










21

32
  (2) 

7

1







 
21

32
  (3) 

5

1






















322

232

223

  

  Q12.   (1) k = 3   (2) x = 4, y = 1  (3) k = 1      

 

  Q13. (1) x = 3        (2) x = -1, -2 (3) x = -3   (4) x = 2  

 



  Q14.   (1) 







4337

3732
  (2)  (3) 








 111

3715
 (4) 








44

43
  

  Q15. (1) 






 
043

521
 (2) 








 11

24
  (3) 











23

41
  (4) 











2516

149
 

 

Q18.  

 Q29. (1) P = 



















132/1

311

2/111

, Q = 




















012/5

101

2/510

(2)P = 





















111

132/1

12/11

,Q = 






















011

102/3

12/30

 

   (3) P = 




















52/70

2/722/3

02/31

,Q = 




















02/12

2/102/1

22/10

 (4) P = 







12/7

2/72
,Q = 







 
02/1

2/10
 

   (5) P = 







84

41
,Q = 







 
02

20
  (6) ) P = 








72/7

2/75
,Q = 







 
02/5

2/50
 

 

One Marker Problems 

 

 (1)   I  (2)    I    (3)  14   (4) 0   (5) 2 

 (6)  8  (7) Skew – Symmetric   (8) 
16 0

0 0

a 
 
 

  (9) 2 2 2 2a b c ab      (10) 81 I 

(11) -2  (12) – 1    (13) I   (14) 
0 0

0 0

 
 
 

  (15) 1 

(16) 
0 0

0 0

 
 
 

 (17)  

4 3

3 0

1 2

 
  
   

  (18) 2, 0, 3a b c      (19) 1,6x    (20) 11 

(21) 1, 2, 2a b c      (22) 2, 0x y    (23) x y  (24) No diagonal elements 

(25)  

32 0 0

0 32 0

0 0 32

 
 
 
  

  (26) 
1 10

0 1

 
 
 

  (27) 3, 2a b     (28) 512 (29) B 

(30) A + B 

   

 









39

32



MATRICES (One Marker Problems) 

1.  For square matrix A, If 2A A then evaluate  3
7I A A   

2. If 

0 0 1

0 1 0

1 0 0

A

 
   
  

 evaluate 6A     

3. If  1 2 3A  , evaluate . TA A  

4. If ijA a    is a skew symmetric matrix then evaluate ij
i

a . 

5. If 
1 1

1 1
A

 
   

 satisfy the equation 2A kA , then find k . 

6.  If 
1 1

1 1
A

 
  
 

 satisfy the equation 4A kA , then find k  

7. If B is a skew-symmetric matrix, write whether the matrix TABA is symmetric or skew-symmetric? 

8. If 
0

0 0

a
A

 
  
 

find 16A      

9. Evaluate    
a

b
a b a b c b

a
c

 
          

 

10. If 
3 0

0 3
A

 
   

 find 4A      

11. If   3
2 2

4
x

 
 

 
find x. 

12. If 
2 1 3

5

x

x y

   
      

find value of x y    

13. If 
1 0

0 1
A

 
  
 

, find 16A  

14. Write square matrix of order 2, which is both symmetric and skew-symmetric..  

15. If 

2 3 5

1 4 9

0 7 2

A

 
   
  

, 

2 1 1

3 4 4

1 5 2

B

 
   
  

then find 22 21a b        

16. If A = 
0 0

4 0

 
 
 

find A 16 



17. If 

3 4

1 2

0 1

TA

 
   
  

, 
1 2 1

1 2 3
B

 
  
 

then find T TA B  

18. If the matrix 

0 3

2 1

1 0

a

b

c

 
  
  

 is skew – symmetric find values of a, b and c. 

19 If the matrix 2

0 6 5

3

x

x x

 
  

is symmetric, find x.      

 

20. In 
2 3 4

1 2 3
A

 
     

   evaluate a21 + 3 a13 

21. If A = 

2 2
1

2 1
3

2 1

a

b

c

 
 
 
  

obeys the law . TA A I , find a, b and c 

22. If A = 

1 2 2

2 1 2

2x y

 
  
  

obeys . 9TA A I , find x and y       

23. If A = 
5

0

x

y

 
 
 

and AT
 = A, find x and y. 

24. Write all diagonal elements in 
3 2 1

2 4 3
B

 
   

         

25. If 

2 0 0

0 2 0

0 0 2

A

 
   
  

find A5 

26. If A = 
1 2

0 1

 
 
 

 find A 5. 

27. If A = 
1 1

2 1

 
  

, B = 
1

1

a

b

 
  

and (A + B) 2 = A 2 + B 2 , find a and b. 

28. Find the number of possible matrices of order 3 3 using 0 or 1. 

29. If A and B are square matrices such that AB = A and BA = B then B 2 is_____ 

30. If A and B are square matrices such that AB = A and BA = B then A 2 + B 2 is_____. 

 



INVERSE TRIGONOMETRIC FUNCTION 
1sin x :  For x  [-1, 1], 1sin x  is defined as an angle  whose sin  is x . i. e. 1sin x =    sin  = x .                     

If ,
2 2

      
 then   is uniquely defined and it is called principle value of 1sin x e.g.             sin-1 

1

2
 
 
 

 

= 
6


. 

FUNCTION DOMAIN RANGE (P. Value) 

Sin –1 x [-1,1] [-/2, /2] 

Cos-1 x [-1,1] [0, ] 

tan –1 x R (-/2, /2) 

Note:  Sin –1 x  
1

sin x
;           11sin sinx x

    

PROPERTIES:   

(I)  (i) Sin  -1(sin x) = x   (ii) Cos –1 (cos x) =  x   (iii) tan –1 (tan x ) = x 

(II)  (i) Sin  -1(- x) = - Sin –1 (x)  (ii) cosec –1  (-x ) = - cosec –1 x (iii) tan –1 (- x ) = - tan –1 (x) 

(iv) Cos –1 (- x) =  - cos –1 (x)    (v) sec  -1 (- x) =  - sec –1 (x)  (vi) cot –1  (-x) =  -  cot –1 x 

(III) (i) cosec –1 (x) = sin  -1 






x

1
  (ii) sec  -1  (x) = cos –1 







x

1
  (iii) cot –1 (x) = tan –1 







x

1
 

(iv) sin –1 (x) = cosec  -1 






x

1
  (ii) cos  -1  (x) = sec –1 







x

1
  (iii) tan –1 (x) = cot –1 







x

1
 

(IV) (i) Sin –1 x + cos  -1 x = 
2


 (ii) cosec –1 (x) + sec –1  (x) = 

2


 (iii) tan –1 (x) + cot  -1(x) = 

2


. 

(V) 1 1 1tan tan tan
1

x y
x y

xy
   

 


 ,    if 1xy   ; 1 1 1tan tan tan
1

x y
x y

xy
   

  


 ,    if 1xy                      

1 1 1tan tan tan
1

x y
x y

xy
   

 


;  

(VI) )11(sinsinsin 22111 xyyxyx        

)11(coscoscos 22111 yxyxyx     

(VII) 
2

1
2

2
1

2
11

1

2
tan

1

1
cos

1

2
sintan2

x

x

x

x

x

x
x










   

(VIII) 2 )12(sinsin 211 xxx   ,  2 cos-1x = cos –1 (2 x2 –1),   2 sin-1x = cos –1 (1 - 2 x2) 

(IX) 3 sin –1  x = sin  -1 (3x  – 4 x3),  3 cos –1  x = cos  -1 ( 4 x3– 3x), 
2

3
11

31

3
tantan3

x

xx
x




   

(X) sin –1 x = cos –1 21 x ,  cos –1 x = sin –1 21 x ,                                                                        sin –1 x = tan –1 

21

x

x
,  cos –1 x = tan –1 

21 x

x


 

Important Substitutions: 



1. For 22 xa   Put x = a Sin   ,                  21 x  Put x =  Sin   

2. For  22 xa  , Put x = a tan   ,                21 x , Put x =  tan   

           3.  For 22 ax   Put x = a Sec  ,                   12 x  Put x =  Sec   

           4.  For xaxa  /  Put x = a Cos  ,           xx  1/1  Put x =  Cos   or x = sin   

     Important Trigonometric Formulas:  

        (i)   sin 2sin cos
2 2

x x
x   = 

2

2 tan
2

1 tan
2

x

x


     

        (ii)  2 2 2 2cos cos sin 2cos 1 1 2sin
2 2 2 2

x x x x
x        = 

2

2

1 tan
2

1 tan
2

x

x




    

  (iii)        Sin 3x = 3 Sin x – 4 Sin 3 x;    Cos 3x = 4 Cos 3 x – 3 Cos x;   
3

2

3tan tan
tan 3

1 3tan

x x
x

x





 

  (iv)         1 + Cos  x = 2 Cos 2

2

x
  ;                1 – Cos  x = 2 Sin 2

2

x
 

   (v)     
2

1 sin cos sin
2 2

x x
x

    
 

      ;            
2

1 sin cos sin
2 2

x x
x

    
 

 

   (vi) 
1 tan cos sin

tan
4 1 tan cos sin

x x x
x

x x x

         
;         

1 tan cos sin
tan

4 1 tan cos sin

x x x
x

x x x

         
 

 

ASSIGNMENT  

1) Find the principal values of each 

(i)  sin -1 
1

2
 
 
   (ii)  cos -1 

3

2

 
  
 

 (iii) tan-1(√3)  (iv) cos -1
1

2
 
 
        (v) cosec-1(√2)                          (vi) 

1 1
sin

2
  
 
 

  (vii) 1cos (2)ec  (viii)  1tan 3      (ix) 1 1
cos

2
   
 

    (x)  1tan 1                                (xi) 

1 2
sec

3
  
 
 

(xii)  1cot 3 (xiii) 1 1
cos

2
   
 

(xiv)  1cos 2ec   

2) Evaluate 

       (i) 1 1
sin sin

3 2

        
   (ii)  1tan 3 -  1cot 3               (iii)   1cos tan 1                                                                 

(iv)  1tan 1 + 1 1
cos

2
   
 

+ 1 1
sin

2
   
 

  (v)    2 1 2 1sec tan 2 cos cot 3ec                                                                                    

(vi) 1 1
cos

2
  
 
 

 + 2 1 1
sin

2
  
 
 

(vii)  1tan 3 +  1sec 2  (viii) 1 3
cos cos

2 6


  

       
 



3) Evaluate 

(i) sec -1 (sec (
13

6


)) (ii) tan-1(tan 

3

4


) (iii) sin -1(sin 

4

3


)(iv) cosec-1 (cosec (

4


 ))                                  (v) 

1 2
sin sin

3

  
 
 

 (vi) 1 7
cos cos

6

  
 
 

(vii) 1 3
sin sin

5

  
 
 

(viii) 1 13
cos cos

6

  
 
 

                                          (ix) 

1 7
tan tan

6

  
 
 

(x) 1cot cot
4

     
  

(xi) 1 3
tan tan

4

     
  

 

4)  Write in simplest form  

(i) 
2

1 1 1
tan

x

x

  
  
 

 (ii) 1

2

1
tan

1x

  
 

 
(iii) 1

2

1
t

1
co

x

  
 

 
(iv) 1

2 2
tan

x

a x

  
 

 
                            (v) 

1

2
tan

1

x

x

  
 

 
 (vi) 

2 3
1

3 2

3
tan

3

a x x

a ax
  
  

 (vii) 

1

22
1

2

1 1
cos

2 1

x

x


  
 
  

 

5) Show in each  

(i) 1 1 sin 1 sin
cot

1 sin 1 sin

x x

x x
    
     

 = 
2

x
     (ii) 1 cos sin

tan
cos sin

a x b x

b x a x
  
  

= x
b

a







1tan                                      

(iii) 1 1 cos
tan

1 cos

x

x
  
   

 = 
2

x
   (iv) 1 cos sin

tan
cos sin

x x

x x
  
  

 = 
4

x

   (v) 1 cos

tan
1 sin

x

x
  
  

= 
4 2

x
       (vi) 

1 cos
tan

1 sin

x

x
  
  

 = 
4 2

x
     (vii)   x

xx

xx 11 cos
2

1

411

11
tan  










 

 

6) Evaluate  

(i) 1 1 1
tan 2cos 2sin

2
   

  
  

  (ii)  1 1cot tan cota a  (iii) 
2

1 1
2 2

1 2 1
tan sin cos

2 1 1

x y

x y
             

 

(   (vi) 1 13 3
tan sin cot

5 2
   

 
  

                                                                      

ANSWERS 

 1)    (i) 
6


   (ii) 

5

6


 (iii)

3


  (iv) 

3


  (v) 

4


  (vi) 

4


            (vii) 

6


         (viii) - 

3



  (ix) 
2

3


 (x) - 

4


 (xi) 

6


  (xii) 

6


 (xiii) 

3

4


     (xiv) - 

6


 

2)          (i) 1 (ii)  - 
2


 (iii) 

1

2
 (iv) 

3

4


 (v) 15   (vi) 

2

3


       (vii)     (viii) -1 

3)   (i) 
6


  (ii) - 

4


 (iii) - 

3


 (iv) - 

4


 (v) 

3


  (vi) 

5

6


 (vii) 

2

5


 (viii) 

6


 (ix) 

6


  (x)  

3

4


 (xi) - 

4


 



4)  (i) 11
tan

2
x  (ii) 1cosec x  (iii) 1sec x  (iv) 1sin

x

a
  
 
 

 (v) 1sin x   (vi) 3 1tan
x

a
  
 
 

              (vii) 

11
tan

2
x  

6)  (i) 
4


  (ii) 0  (iii) 1tan

1

x y

xy
  
  

 (iv) 11
tan

2
x  (v)  

4


  (vi) 

17

6
    

9)         (i) 
4


   (ii) 0  (iii)x = 

1

3
              (iv) x = 

1

6
        (v) 

3

5
               

List of important questions and examples (NCERT)  

EXAMPLES: 2, 3, 5, 6,7, 9, 10, 11, 12, 13  

Ex.2.1: 5, 10, 11, 14  

Ex. 2.2: 2,4,5,6,7,8,9,10,11,13,14,15,17,18,21  

MISC:  1, 4,8,9,10,11,12,14,16,17 

Answer one mark problems 

(1) 5   (2)  
6


  (3) 

3

2


       (4) 

1 1
,

2 2
   

  (5)  1,1   

(6) 2       (7)  0  (8) 
2


  (9) 12 tan

2
x

      (10)  1tan
a

x
b

    
 

   

(11) 1 1tan 3 tan 2x x    (12) 1sin x  (13) 1cos x  (14) 1 3
cos

5
x     

 
 (15) 

4


   

(16) 1 1sin sinx x        (17) 0  (18) 
4

5
   (19) 0   (20) 

4


 

(21) 
4


   (22) 

24

25
  (23) 

3


   (24)  1sin x   (25) 1tan x  

(26) 1tan x   (27) 1sin x   (28) 1cos x   (29) 1cos x   (30) 1cos x  

(31) 1cos x   (32) 1   (33) 
3

,
2 2

  
  

  (34) 
3

5
   (35) 

12

5
 

(36) 
4

x


   (37) 
24

25
  (38) 

2

1

1 x
  (39) 

2

1
4

y
   (40) 

69

125
 

Biology 

1. WRITE ALL PRACTICALS IN YOUR PRACTICAL NOTEBOOK 
2. PREPARE INVESTIGATORY PROJECT FILE ON A DISEASE. 
3. WRITE NOTES OF UNIT-2 
4. LEARN UNIT-1 AND READY FOR TEST ON LAST WEEK OF JUNE 2025 

 


