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Summer Holidays Homework
Class: - XI11(Non.Medical)

Dear Students,

As the summer sun rises higher and the days stretch longer, it's time to pause, reflect, and recharge.
The months of May and June bring with them not just warmth, but also the perfect opportunity to
reconnect—with ourselves, with our families, and with the world around us.

Let us remember: ""A mind stretched by new experiences can never go back to its old dimensions."
This summer, let curiosity lead you, compassion guide you, and creativity energize you.

As part of the Summer Holiday Engagement 2025, we encourage you to stay indoors during peak
hours, remain hydrated, and take thoughtful care of the ecology and environment around you. Even
small steps—Ilike reducing plastic use, saving electricity, and caring for plants—can bring meaningful
change.

This year's holiday homework is designed to nurture Social, Emotional, and Experiential Learning.
Whether you're experimenting in the kitchen, helping out at home, writing in your journal, or diving
into a book—know that each activity contributes to your growth.

Let this summer be more than just a break. Let it be a season of purposeful rest, joyful discovery, and
mindful action.S

I believe in your potential to make a difference and look forward to seeing your spirit shine through in
every page of your work.

Stay safe, stay curious, and above all—stay kind.

Warm wishes,

Class Teacher
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GENERAL INSTRUCTIONS

* Complete your homework in the given time period.

* Make a separate single notebook for all subjects.

English . Reading and Writing
1. Newspaper Reading and Report Collection
- Read the newspaper daily with a special emphasis on school-based reports.

- Cut out at least 10 different newspaper reports and use them as a ready reference for report
writing. Pay attention to the language used to get a fair idea of how reports must be written.

2. Letter Writing: Solve 6 letter writing assignments (3 of each type, letter to the editor & Application
for job) from your BBC Compacta.

II.  Reading and Comprehension

Solve 3 Unseen passages of TYPE 1, and 3 unseen passages of TYPE 2 from Module ONE in
your BBC Compacta.

Type 1- passages to assess comprehension, interpretation, inference and vocabulary

Type 2- Case Based Factual Passage

[II.  Notice and Summaries
1. Notice Writing
- Solve any 5 Notice Writing Assignments form your BBC Compacta.
2. Summaries of Lessons
- Write brief summaries of the following lessons in 250-300 words:
- "The Last Lesson"
- "Deep Water™"

- "Lost Spring"

IV. Summaries, and Biographical Sketches
1. Summaries of Poems
- Write brief summaries of the following poems in 120-150 words:
- "My Mother at Sixty Six"
- "A Thing of Beauty"
- "Keeping Quiet"
2. Biographical Sketches

- Write biographical sketches of the following poets:
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- Robert Frost

- John Keats

V.  Listening and Speaking Tasks (Throughout the Vacation)

T T T T T T b T B T B U

Prepare a speech on any one of the given topics (in written format as well as be prepared to deliver it}
in class)

- Importance of Elder Members in a Family (in reference to the poem "My Mother at Sixty Six")
- Impact of Poverty and Societal Inequality on Childhood
- Themes of Trust and Kindness

- Prepare your points and be ready to discuss these topics with your classmates.

VI.  Solve the Extract based questions from Module 5 of your BBC Compacta for the following
chapters and poems :
1. The Last Lesson

2. Lost Spring

3. Deep Water

4. My Mother at Sixty six
5. Keeping Quiet

6. A Thing of Beauty

-General Instructions:
- Maintain a separate notebook for your holiday homework.
- Ensure that your work is neat and well-organized.

- Be prepared to discuss and share your work with your classmates when school reopens

Physics

Concept Builder Notebook :- Prepare handwritten summary notes (5-6 pages
per chapter) covering the following: Key definitions and laws (e.g., Coulomb’s
Law, Gauss’s Law, Ohm’s Law, Biot-Savart Law) Important formulas with SI units.
Diagrams with proper labeling.

Flashcard Revision Kit:- Create a set of 25 flashcards to revise key concepts
from the chapters: Chapters Covered: Electrostatics, Current Electricity, Magnetic
Effect of Current, Magnetism Electromagnetic Induction (EMI) Alternating
Current Instructions to Create Flashcards: Material: Use small index cards or cut
A4 sheets into 4 equal parts. Front Side: Write a question, term, law, or formula
name. Back Side: Write the answer, explanation, diagram, or derivation tip.

Mind Map Creation :- Make a mind map on one of the following topics (A4 size,
colored): Magnetic effect of current, Current Electricity, Alternating Current.
Include: Definitions, Laws, Formulae, Diagrams, Practical examples. Use branches
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and arrows to show relationships. Add icons, keywords, and visual elements to
make it appealing and easy to revise.

Electricity Consumption Audit:- Make a table of at least 5 home appliances. For
each list: Power rating , Hours used per day. Total energy consumed in a week.
Calculate the total cost using Rs. 6 /unit

Poster - AC vs DC :- Make a visually engaging poster comparing
Alternating Current (AC) and Direct Current (DC). Include: Definitions,
Graphs of variation with time, Applications, Sources (batteries vs power

supply)

“Revise whole syllabus for a test after summer Vacations”

Chemistry
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1. Handwritten Notes of All 4 Chapters

#[] Prepare notes chapter-wise in your Chemistry notebook:

Write definitions, laws, and key formulas

Include solved numericals where needed (especially for Solutions and Electrochemistry)
Make reaction charts for Haloalkanes & d-block

Draw important diagrams (like conductivity cell, galvanic cell, etc.)

Use highlighters or colored pens to make key points stand out.

2. Make One Informative Chart or Model (Choose Any One)

You may choose:

Chart of types of solutions with examples

Electrochemical series or cell diagram (Galvanic cell)

Reactions of Haloalkanes in flowchart form

Electronic configuration of d- and f-block with periodic table placement

Use simple materials: cardboard, color pens, chart paper, etc.

3. Solve Practice Questions

Solve the following in your notebook (mention question + full answer):
10 numericals from "Solutions" (based on molarity, molality, Raoult's law)
5 numericals from "Electrochemistry"

5 Intext/NCERT-based questions each from d & f block and Haloalkanes

Total: 30 important board-style questions.

4. Prepare 10 Short Questions and Answers from Each Chapter
Write in simple language, using your own words:

These questions may be used for a quiz/test after vacation.

Class 12 th chemistry Assignment

Multiple Choice Questions (MCQs)

1. Which of the following will show maximum elevation in boiling point?
A) 1 molal NaCl

B) 1 molal urea

C) 1 molal glucose

D) 1 molal BaCl,
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2. The unit of molality is:

A) mol/L

B) mol/kg

C) mol/m?3

D) mole

3. Which of the following is not a colligative property?
A) Osmotic pressure

B) Depression in freezing point

C) Elevation in boiling point

D) Enthalpy of vaporization

4. Which law relates vapour pressure of a solution to the mole fraction of solvent?
A) Raoult's Law

B) Henry's Law

C) Dalton’s Law

D) Boyle’s Law

5. The molar conductivity of a strong electrolyte:

A) Decreases with dilution

B) Increases with dilution

C) Remains constant

D) First increases then decreases

6. Which of the following is used as a reference electrode?
A) Zinc electrode

B) Calomel electrode

C) Copper electrode

D) Silver electrode

7. Electrolysis of aqueous NaCl solution gives:

A) Na

B) NaOH and Cl,

C) H, and NaOH

D) NaOH and O,

8. Which of the following haloalkanes undergo SN1 reaction most readily?
A) CH3Br

B) CoHsBr

C) (CH3)3CBF

D) CHsCH,CH,Br

9. The best method to prepare alkyl fluorides is:
A) Halogenation

B) Finkelstein reaction

C) Swarts reaction

D) Kolbe's reaction

10. What is the IUPAC name of CH3CHBrCH,CHs?
A) 1-bromobutane

B) 2-bromobutane

C) 3-bromobutane

D) Butyl bromide

11. Define molality and mole fraction. Write their units.
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12. State Henry’s Law and its significance in soft drinks and scuba diving.

13. Calculate the mass of urea required to be dissolved in 500 g of water to lower the freezing
point by 2 K. (Kf = 1.86 K kg mol™)

14. Define the term ‘abnormal molar mass’ with reference to colligative properties.

15. What is the effect of temperature on conductivity and molar conductivity?

16. Differentiate between electrolytic cell and galvanic cell (any 3 points).

17. Define cell constant and write its Sl unit.

18. Write the Nernst equation for a cell and explain the terms involved.

19. What is Kohlrausch’s Law? State its two applications.

20. How is chlorobenzene prepared from aniline? Name the reaction involved.

21. What is Raoult’s Law? Derive the expression for the total vapour pressure of a binary solution

22. Define osmotic pressure. Derive an expression to relate osmotic pressure with molar mass of
solute.

23. Derive the relationship between degree of dissociation (a) and van’t Hoff factor (i). How does
it affect colligative properties?

24. Describe the construction and working of a Daniel cell with appropriate reactions at anode
and cathode.

25. Calculate the EMF of the following cell at 298 K:
Zn(s) | Zn?* (0.1 M) || Cu?* (1 M) | Cu(s)
E°Zn?*/Zn =-0.76 V, E°Cu®*/Cu = +0.34 V

26. Explain how conductivity and molar conductivity vary with dilution for strong and weak
electrolytes.

27. Explain SN1 and SN2 mechanisms with suitable examples.

28. Describe the Swarts reaction and Finkelstein reaction. Write balanced equations.

unununununununununununununnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnunnnnngn

29. How will you prepare the following haloalkanes?
a) CHsCH,Br from alcohol

b) CHsCH,Cl from alkene

c¢) CeHsCl from benzene

Write chemical equations.

30. Give reasons:

a) Alkyl halides are more reactive towards nucleophilic substitution than aryl halides.
b) Aryl halides do not undergo SN1 or SN2 easily.

c) Tertiary alkyl halides undergo SN1 reaction more easily than primary.
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CHAPTER — 1: RELATIONS AND FUNCTIONS

MARKS WEIGHTAGE - 06 marks

NCERT Important Questions & Answers

1. Show that the relation R in the set R of real numbers, defined as R = {(a, b) : a<b?} is neither
reflexive nor symmetric nor transitive.
Ans:
We have R = {(a,b) :a<b?},wherea, b € R

o 1 (1Y,
For reflexivity, we observe that > < (E] is not true.

So, R is not reflexive as e%] R

For symmetry, we observe that — 1 < 32 but 3> (—1)?

~(-1,3) e Rbut (3, -1) ¢R.

So, R is not symmetric.

For transitivity, we observe that2 < (=3 )? and =3 < (1)? but 2 > (1)?
2 (2,-3) e Rand (-3,1) € R but (2, 1)¢ R. So, R is not transitive.
Hence, R is neither reflexive, nor symmetric and nor transitive.

2. Prove that the relation R in R defined by R = {(a, b): a <b%} is neither reflexive nor symmetric
nor transitive.
Ans:
Given that R = {(a, b): a<b%}
1 1

3
It is observed that i,i e Ras=<|= :1
2 2 2 (2 8

So, R is not reflexive.
Now, (1, 2) (as 1< 23=8)
But (2,1) ¢R (as 2> 1)
So, R is not symmetric.

3 3
We have(3,§],(§,§]eR as 3>(§] and§< E
2)(25 2 2 \5
3
But (3,§]¢R as 3>(§]
5 5

Therefore, R is not transitive.
Hence, R is neither reflexive nor symmetric nor transitive.

3. Show that the relation R in the set A ={1, 2, 3, 4, 5} given by R ={(a, b) : |a—b] is even}, is an
equivalence relation. Show that all the elements of {1, 3, 5} are related to each other and all the
elements of {2, 4} are related to each other. But no element of {1, 3, 5} is related to any element
of 2, 4}.

Ans:

Giventhat A={1, 2, 3,4,5}and R={(a, b) : |a—D| is even}
It is clear that for any element a €A, we have (which is even).
R is reflexive.

Let (a, b) € R.

= |a—Db|iseven

=(a—Db) is even

=—(a—Db) iseven
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=(b—a) is even

= |b —a| is even

=(,a) €R

~.R is symmetric.

Now, let (a, b) € Rand (b, c) € R.

= |a—Db|isevenand |b-c|iseven

= (a—Db)isevenand (b -c) is even

= (@-c)=(a-b)+(b-c)iseven (Since, sum of two even integers is even)

= |a—c|iseven

= (a,c) € R

- R is transitive.

Hence, R is an equivalence relation.

Now, all elements of the set {1, 2, 3} are related to each other as all the elements of this subset are
odd. Thus, the modulus of the difference between any two elements will be even.

Similarly, all elements of the set {2, 4} are related to each other as all the elements of this subset are
even.

Also, no element of the subset {1, 3, 5} can be related to any element of {2, 4} as all elements of {1,
3, 5} are odd and all elements of {2, 4} are even. Thus, the modulus of the difference between the
two elements (from each of these two subsets) will not be even.

Show that each of the relation Rintheset A={xeZ:0<x<12}, given by R={(a, b): |a—-Db| is
a multiple of 4} is an equivalence relation. Find the set of all elements related to 1.
Ans:

A={xeZ:0<x<12}={0,1,2,3,4,5,6,7,8,9,10,11,12} and

R ={(a, b): |a—b| is a multiple of 4}

For any elementa €A, we have (a, a) € R = |a—a| = 0 is a multiple of 4.
R is reflexive.

Now, let (a, b) & R =|a - b| is a multiple of 4.

=|-(a - b)| is a multiple of 4

=|b — a| is a multiple of 4.

= (b,a) R

.".R Is symmetric.

Now, let (a, b), (b, ¢) € R.

=|a - b| is a multiple of 4 and |b — c| is a multiple of 4.

=(a—Db) is a multiple of 4 and (b — c) is a multiple of 4.
=(a-b+b-c)isamultiple of 4

=(a - c) is a multiple of 4

=|a - c| is a multiple of 4

= (a,¢) €ER

.. R is transitive.

Hence, R is an equivalence relation.

The set of elements related to 1 is {1, 5, 9} since

|1 — 1] =0isamultiple of 4

|5 —1| =4 is a multiple of 4

|9 — 1| = 8 is a multiple of 4

Let A=R— {3} and B =R — {1} . Prove that the function f : A— B defined by f(x) = (X;g] is f
one-one and onto ? Justify your answer.
Ans:
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Here, A=R—{3),B=R— {1} and f: A— B is defined as f(x) = (X;g]
X_
Let x, y A such that f(x) = f(y)
X-2 y-2
=2 =TT o (x-2)(y-3) = (y-2)(x-9)
Xx-3 y-3
= Xy —3X—2y+6=xy—-3y—2x+6
= -3x—-2y=-3y-2X
=>3X-2x=3y-2y=>X=Y

Therefore, fis one- one. Lety B =R —{1} . Then,y # 1
The function f is onto if there exists x € A such that f(x) = .

Now, f(x) =y
X—2

= ——=yY=>X-2=Xxy-3y
X—3

= X(l-y)=-3y+2
2-3y
:>x:1—eA [y=1]

2-3y
1-y

(2—3y]_2
f(2—3y]: 1-y :2—3y—2+2y:—_y:y
1-y (2_33’]—3 2-3y-3+3y -1
1-y
Therefore, f is onto. Hence, function f is one-one and onto.

Thus, for any y €B, there exists € A such that

Show that f :[-1,1]— R, given by f (x) :LZ, X #—2, IS One-one.
X+
Ans:
Given that f :[~1,1]— R, given by f(x) :Lz, X% -2,
X+

Let f(x) = f(y)
X y
—— = > XY+ 2X =Xy +2Y
X+2 y+2
= 2X=2y=>X=Y

Therefore, f is a one-one function.

Show that the function f :R— {x € R : =1 <x <1} defined by f( x) =

X .
,X€ R is one-one and
1+ x|

onto function.
Ans:

Itis given that f :R— {x € R:—1 <x <1} defined by f( x) =

X ,XeR
1+ x|
__ Y

1+ x| 1+]y]

It can be observed that if x is positive and y is negative, then we have
SR =2Xy=Xx-Y
1+x 1-y

Since, x is positive and y is negative, thenx>y = x—y >0

Suppose, f(x) = f(y), where X,ye R=
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But, 2xy is negative. Then, 2xy #x —.

Thus, the case of x being positive and y being negative can be ruled out.

Under a similar argument, x being negative and y being positive can also be ruled out. Therefore, x
and y have to be either positive or negative.

When x and y are both positive, we have f(x) = f(y):li:li: X+XYy=y+Xy=>XxX=Yy
+x 1+
When x and y are both negative, we have f(x)=f(y)= % :% SX—XYy=y—-Xy=>X=Yy
- -y
Therefore, f is one-one. Now, lety eR such that -1 <y <1,
If y is negative, then there exists x = 1 Y_ &R such that
Ty
( y ] y
f(x):f(ly ]: 1+y __1+y - y _y
+y) |y 1+( -y ] +y-y
1+y 1+y
If y is positive, then there exists X = Y_ &R such that
-y

e

f(x)= S -
—y y ( y ] 1- y+y
1+ —— —

1-y

Therefore, f is onto. Hence, f is one-one and onto.

8. Show that the function f :R — R given by f (x) = x3 is injective.

Ans:
Here, f :R—R is given as f(x) = x.
Suppose, f(x) = f(y),wherexy € R = x® = y? N0

Now, we need to show that x =y

Suppose, x #, their cubes will also not be equal.
X3 ;é y3

However, this will be a contradiction to Eq. i).
Therefore, x =y. Hence, f is injective.

9. Show that the relation R in the set Z of integers given by R = {(a, b) : 2 divides a— b} is an
equivalence relation.
Ans:
R is reflexive, as 2 divides (a—a) forall a €Z.
Further, if (a, b) €R, then 2 divides a - b.
Therefore, 2 divides b —a.
Hence, (b, @) €R, which shows that R is symmetric.
Similarly, if (a, b) eR and (b, ¢) €R, then a—b and b — c are divisible by 2.
Now,a—-c=(a-Db)+ (b-c)iseven.
So, (a—c) is divisible by 2. This shows that R is transitive.
Thus, R is an equivalence relation in Z.
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CHAPTER — 1: RELATIONS AND FUNCTIONS

MARKS WEIGHTAGE - 06 marks

Previous Years Board Exam (Important Questions & Answers

1. LetT be the set of all triangles in a plane with R as relation in T given by R = {(T1, T2) : T1
=~ T,}. Show that R is an equivalence relation.
Ans:
() Reflexive
Ris reflexive if Tt R Ty
Since Ty =T
. Ris reflexive.
(if) Symmetric
Rissymmetricif T1RT = T2RT:
SinceTy 2To= Toz2Ty
. R is symmetric.
(iii) Transitive
Ris transitive if T R T2and TR Ts = T1R T3
SinceTi =z Tand T2 = Te = T1 = Ts
.. R is transitive
From (i), (ii) and (iii), we get R is an equivalence relation.

N1 nis odd

2. Letf:N — N be defined by f(n)= 2 for all ne N . Find whether the
E,if n is even

function f is bijective.
Ans:

N1 nis odd

Given that f: N — N be defined by f(n)= 2 for all neN.
E,if n is even

Let x, y € N and let they are odd then

f(x):f(y):XTJrl:yTJrl:x:y
If X, y €N are both even then also

f0)=fy)=2=7=x=y

If X, y €N are such that x is even and y is odd then
X+1 y
f(X)=—— and f(y)==
() == (=7

Thus, x = y for f(x) = f(y)
Letx=6andy=5

We get f(6):g:3, f(5) =
s f(X) =f(y) butx =y ...(1)

So, f (x) is not one-one.
Hence, f (x) is not bijective.

S+1l_g
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|X_1|r>

3. What is the range of the function f(x) = D
X_

Ans:
We have given f(x):M
(x-1)
(x=1), if x=1>0 or x>1
| x-1|=

—(x-1),if x-1<0 or x<1
(i) Forx>1, f(x)=X=D 4

(x-1)
.. _—(x=1)_
(if) Forx <1, f(x)_—(x_l) =-1
.. Range of f(x):% is{-1,1}.

4. Let Z be the set of all integers and R be the relation on Z definedas R ={(a, b) ; a, b € Z, and
(a—Db) is divisible by 5.} Prove that R is an equivalence relation.
Ans:
We have provided R = {(a, b) : a, b € Z, and(a — b) is divisible by 5}
(i) As (a—a) =0 is divisible by 5.
. (a,a)eRVY aeR
Hence, R is reflexive.

(i) Let (a, b) eR

= (a—Db) is divisible by 5.
= — (b —a) is divisible by 5.
= (b — a) is divisible by 5.
- (b,a) eR

Hence, R is symmetric.

(iii) Let (a, b) eRand (b, c) €Z

Then, (a—Db) is divisible by 5 and (b — ¢) is divisible by 5.
(a—=Db) + (b —c) is divisible by 5.

(a—c) is divisible by 5.

- (a,¢c)eR

= R is transitive.

Hence, R is an equivalence relation.

5 LetA={1,23},B={4,56,7}andlet f={(1, 4), (2,5), (3, 6)} be a function from A to B. State
whether f is one-one or not.
Ans:
f is one-one because
f(1)=4;f(2)=5;1(3)=6
No two elements of A have same f image.

~ D
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6. Let A=R-{3}and B =R - {1}. Consider the function f : A —»B defined by f (x) :(

Show that f is one-one and onto and hence find f .

Ans:

Let x1, X2 €A.

Now, f(xt) = f(xo) = 2=2 - % =2
-3 X,—3

= (4 =2)(x, =3) = (%, =3)(x, - 2)

= XX, —=3X —2X, +6 = XX, —2X —3X, + 6

= —3X, — 2X, = —2X%, —3X,

=X ="X=X=X
Hence f is one-one function.
For Onto

Let y:x;2:> Xy—3y=Xx-2
X—3

=>Xy—-x=3y-2=x(y-1)=3y-2
3y-2
y-1

= X=

From above it is obvious that V yexceptl,ie., Vye B=R-{1} Ixe A

Hence f is onto function.
Thus f is one-one onto function.

It f L is inverse function of f then f *(y) :# [from (i)]
y_

Show that f : N — N, given by f(x) :{

Ans:

For one-one

Case | : When x1, x2 are odd natural number.
(X)) =) = xitl=x2+1V X1, x2 €N
= X1 = X2

i.e., fis one-one.

Case Il : When x1, X2 are even natural number
Sf(x) =f(x) =>x1-1=x2-1

= X1 = X2

i.e., fis one-one.

Case 11 : When x1 is odd and x2 is even natural number

f(x1) =f(x2) =>x1+l=%x2-1

x+1,if x is odd
x=21if X is even

is both one-one and onto.

X—2

= X2 — X1 = 2 which is never possible as the difference of odd and even number is always odd

number.
Hence in this case f (x1) = f(x2)
i.e., fis one-one.

Case IV: When x; is even and Xz is odd natural number

Similar as case Ill, We can prove f is one-one
For onto:

~f(x) =x +1 if x is odd

=x-1ifxiseven

)
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= For every even number ‘y’ of codomain 3 odd number y - 1 in domain and for every odd number
y of codomain 3 even number y +1 in Domain.

i.e. f is onto function.

Hence f is one-one onto function.

Prove that the relation R in the set A ={5, 6, 7, 8, 9} given by R ={(a, b) : |a— D], is divisible by
2}, is an equivalence relation. Find all elements related to the element 6.
Ans:

Here R is a relation defined as R = {(a, b) : |a— b| is divisible by 2}
Reflexivity

Here (a, a) eR as|a—a| =0 =0 divisible by 2 i.e., R is reflexive.
Symmetry

Let (a, b) eR

(a, b) eR= |a-Db] isdivisible by 2

—a-b =x2m=b-a =F2m

= |b—a| isdivisible by 2 = (b, a) eR

Hence R is symmetric

Transitivity Let (a, b), (b, ¢c) eR

Now, (a, b), (b, c) eR = |a-Db|, |b - c| are divisible by 2

= a-b =+2mandb-c =+2n

= a-b+b-c=x2(m+n)

= (@a-¢)=x2k [vk=m+n]

= (a-c)=2k

= (a—c)isdivisibleby 2 = (a,c) eR.

Hence R is transitive.

Therefore, R is an equivalence relation.

The elements related to 6 are 6, 8.

OBJECTIVE TYPE QUESTIONS (1 MARK)

1.

Let R be a relation on the set L of lines defined by l1R 12 if 11 is perpendicular to Iz, then relation R is
(a) reflexive and symmetric (b) symmetric and transitive
(c) equivalence relation (d) symmetric

Given triangles with sides T1 : 3,4, 5; T2 : 5, 12, 13; T3: 6, 8, 10; T4: 4, 7, 9 and a relation R in set
of triangles defined as R = {(A1, A2) : A1 is similar to A2}. Which triangles belong to the same
equivalence class?

(@) Tiand T> (b) T2and T3 (c) Trand T3 (d) Trand Ta.
Givenset A = {1, 2, 3} and arelation R = {(1, 2), (2, 1)}, the relation R will be

(@) reflexive if (1, 1) is added (b) symmetric if (2, 3) is added

(c) transitive if (1, 1) is added (d) symmetric if (3, 2) is added

Given set A = {a, b, c}. An identity relation in set A is
(8 R={(a b), (a )} (b) R={(a, a), (b, b), (c, ¢)}
(c) R={(a a), (b, b), (c, ), (a c)} (d) R={(c, a), (b, a), (a, a)}

A relation S in the set of real numbers is defined as xSy = x -y + /3 is an irrational number, then
relation S is
(a) reflexive (b) reflexive and symmetric (c) transitive (d) symmetric and transitive
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Let R be a relation on the set N of natural numbers defined by nRm if n divides m. Then R is
(a) Reflexive and symmetric (b) Transitive and symmetric
(c) Equivalence (d) Reflexive, transitive but not symmetric

Let L denote the set of all straight lines in a plane. Let a relation R be defined by | R m if and only if
| is perpendiculartom foralll, m € L. ThenR is
(a) reflexive (b) symmetric (c) transitive (d) none of these

Let N be the set of natural numbers and the function f : N — N be defined by f(n)=2n+3 Vn e N.
Then fis
(a) surjective (b) injective (c) bijective (d) none of these

Set A has 3 elements and the set B has 4 elements. Then the number of injective mappings that can
be defined from Ato B is
(a) 144 (b) 12 (c) 24 (d) 64

Let f : R — R be defined by f (x) = x? + 1. Then, pre-images of 17 and — 3, respectively, are
(a) o0, {49 - 4} (b) {31 - 3}a ¢ (C) {41 _4}a ¢ (d) {41 - 41 {21 - 2}

For real numbers x and y, define xRy if and only if x —y + 2 is an irrational number. Then the
relation R is
(a) reflexive (b) symmetric (c) transitive (d) none of these

Let T be the set of all triangles in the Euclidean plane, and let a relation R on T be defined as aRb if
aiscongruenttob vV a,b € T. ThenR is

(a) reflexive but not transitive (b) transitive but not symmetric

(c) equivalence (d) none of these

Consider the non-empty set consisting of children in a family and a relation R defined as aRb if a is
brother of b. Then R is

(a) symmetric but not transitive (b) transitive but not symmetric

(c) neither symmetric nor transitive (d) both symmetric and transitive

The maximum number of equivalence relations on the set A = {1, 2, 3} are
(@)1 (b) 2 (c)3 (d)5

If a relation R on the set {1, 2, 3} be defined by R = {(1, 2)}, then R is
(a) reflexive (b) transitive (c) symmetric (d) none of these

Let us define a relation R in Ras aRb if a>b. Then R is
(a) an equivalence relation (b) reflexive, transitive but not symmetric
(c) symmetric, transitive but not reflexive (d) neither transitive nor reflexive but symmetric.

Let A = {1, 2, 3} and consider the relation R = {1, 1), (2, 2), (3, 3), (1, 2), (2, 3), (1,3)}. Then R is
(a) reflexive but not symmetric (b) reflexive but not transitive
(c) symmetric and transitive (d) neither symmetric, nor transitive

If the set A contains 5 elements and the set B contains 6 elements, then the number of one-one and
onto mappings from A to B is
(@) 720 (b) 120 (0 (d) none of these

Let A={1, 2, 3,...n}and B = {a, b}. Then the number of surjections from A into B is
(@) "P2 (b) 2" -2 (c)2"-1 (d) None of these
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20. Let f: R — R be defined by f (x) = l Then fis
X

(a) one-one (b) onto (c) bijective (d) f is not defined
21. Which of the following functions from Z into Z are bijections?
(@ fx=x (b)f(x)=x+2 ) f(x)=2x+1 df(x)=x2+1
22. Let f : [2, ©) — R be the function defined by f (x) = x> — 4x + 5, then the range of f is
@R (b) [1, =) (c) [4, ) (d) [5, =)
2x-1

23. Let f: N — R be the function defined by f (x) = and g : Q — R be another function defined by

g(X)=x+2.Then(go f)% IS

@1 (b) 1 (c) = (d) none of these

2X:X>3

24. Letf: R — R be defined by T (X) =X :11<X<3 Thenf(-1)+f(2) +f(4)is
3x:x<1
@9 (b) 14 (©5 (d) none of these

25. Let the function ‘f” : N — N be defined by f(x) =2x + 3, x € N. Then ‘f " is
(a) not onto (b) bijective function (c) many-one, into function (d) none of these

26. A relation defined in a non-empty set A, having n elements, has
(@) n relations (b) 2 relations (c) n? relations (d) 2n? relations

27. 1f f (x) = x3 and g(x) = cos 3x , then fog is
(a) x3. cos 3x (b) cos 3x3 (c) cos® 3x (d) 3cos x5.

28. A relation R in human beings defined as R = {(a, b) : a, b human beings ; a loves b} is
(a) reflexive (b) symmetric and transitive (c) equivalence (d) neither of these

29. Consider the set A = {1, 2, 3} and R be the smallest equivalence relation on A, then R =
30. The domain of the function f : R—R defined by f (x) = Vx> —3x+2 is

31. The domain of the function f : R—R defined by f (x) = V4—-X* is

32. Consider the set A containing n elements. Then, the total number of injective functions from A onto
itself is

33. Let Z be the set of integers and R be the relation defined in Z such that aRb if a— b is divisible by 3.
Then R partitions the set Z into pairwise disjoint subsets.

34. Consider the set A = {1, 2, 3} and the relation R = {(1, 2), (1, 3)}. Risa relation.

35. Let the relation R be defined in N by aRb if 2a + 3b = 30. ThenR =
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36. Let the relation R be defined on the set A={1,2,3,4,5}by R={(a, b) : [a>-b? < 8. Then R is
given by

37. Let R be a relation defined as R = {(x, x), (v, ¥), (z, 2), (X, 2)} inset A={X, y, z} then R is
(reflexive/symmetric) relation.

38. Let A={1, 2, 3,4} and B = {a, b, c}. Then number of one-one functions from A to B are
39. If n(a) = p, then number of bijective functions from set A to A are

x—1
X—1|

40. Iff (x) = | , X(# 1) € Rthenrange of ‘f " is
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CHAPTER - 2: INVERSE TRIGONOMETRIC FUNCTIONS
MARKS WEIGHTAGE - 02 marks

QUICK REVISION (Important Concepts & Formulae)

Inverse Trigonometrical Functions
A function f: A — B is invertible if it is a bijection. The inverse of f is denoted by f  and is defined as
fly)=x <f(x)=y.

& Clearly, domain of f = = range of f and range of f ! = domain of f.

& The inverse of sine function is defined as sin'x = 0 <> singq = x, where € [- n /2, = /2] and
x e [-1, 1].

@ Thus, sin -1 x has infinitely many values for given x € [-1, 1]

@ There is one value among these values which lies in the interval [-n/2, = /2]. This value is called the
principal value.

Domain and Range of Inverse Trigonometrical Functions

Function Domain Range

sin~lx -1, 1] /2, /2]

cos lx [-1, 1] [0, ]

tan 'x (— oo, o) (-n/2, w/2)

cot lx (— o0, o0) 0, m)

sec lx (=0, =17 U [1, ) [0, m/2) U (n/2, 7]
cosec lx (=0, =11 U [1, ) [-m/2, 0) v (0, 1t/2]

Properties of Inverse Trigonometrical Functions

& sin(sinB) = 0 and sin(sin™x) = x, provided that —1< x <1 and —% <0 s%

& cos}(cos®) = 0 and cos (cos™ x) = x, provided that —1<x<1and 0<O <7

& tan~!(tan®) = 0 and tan(tan™! x) = x, provided that —o < x < o0 and —% <0 s%
& cot ~Y(cot0) = 0 and cot(cot  x) = X, provided that — oo < x <0 and 0 < 0 < .
& sec Y(secO) = 0 and sec(sec ! x) = x

& cosec ~1(cosecO) = 0 and cosec(cosec™ X) = x,

. L1 _ .oq1
& sin'x=cosect= or cosec'x=sint=
X X
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1
costx=sect= or sec*x=cos*

X |~

X
_ 41 _ L1
tantx=cot*= or cottx=tant=
X X

. . _ L V1-x? L1 L1

sintx=cost41-x% =tan™ =cot™ =sec! —cosect=

1-x° X 1-x° X

) . PRV G LX . 1

costx=sinty/1-x* =tan™* =cott—=— =cosec™ =sect=

X 1-x? 1-x? X

1 B PRV ERG
=cott==sec+1+x* =cosec™
X X

=cos™

X 1
V1+x? V1+x?

tan*x =sin™t
.- _ T
sint x+costx==,where—1<x<1
1 1 T
tan x+cot™ x=—,where—wo<x <
_ _ T
sec x+cosec 1x:?where x<-1or x>1

tan~' x+tan" y =tan™ {fi],if xy <1

tan‘1x+tan‘1y:n+tan‘1{x+y],if xy >1
1-xy

tan "t x—tan 'y = tan‘l( Xy ]
1+xy

sint x+sin™ y:sin‘l(x\/l— y? +y\/l— X ),if X,y 20,x*+y*<1

sintx—sin'y :sin‘l(x\/l— y* — y\/l— X2 ),if X, y=0,x*+y*<1

sin™ x+sin™ y:n—sin‘l(x\/l— y? + yV1-x2 ),if X, y20,x*+y*>1

sintx—sinty :n—sin‘l(x\/l— y? —y\/l—X2 ) if x,y=20,x*+y*>1

cos ' x+costy= cos‘l(xy—\/l— X% 1-y? ),if X, y>0,x*+y*<1
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& cos‘lx—cos‘ly:cos‘l(xy+\/1—x2w/1—y2),if X, y>0,x2+y?<1
& cos‘1x+cos‘1y:n—cos‘l(xy—\/l—xzwll—yz),if X,y>0,x2+y?>1

& cos ™ Xx—Cos™ y:ﬂ—cos‘l(xyﬂ/l—xz,/l— yz),if X,y>0,x2+y?>1

& sin'(-x)=-sin"'x, cos'(-x)=m—cos"x

& tan'(-x)=-tan'x, cot(-x)=m—cot™"x

& Zsin‘lx:sin‘l(ZX\/l—xz), 2cos‘1x:cos‘1(2x‘Z —1)

2
@ 2tan'x=tan™ 2X2 =sin™ 2X2 ~cost| 2 X
1-x 1+x 1+x

@ 3sintx= sin‘1(3x—4x3), 3cos ™ x = cos™ (4x3 —3x)

_y3
@ 3tan*x = tan | X X2
1-3x
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CHAPTER - 2: INVERSE TRIGONOMETRIC FUNCTIONS

MARKS WEIGHTAGE - 02 marks

NCERT Important Questions & Answers

1. Find the values of tan™(1) +cos‘1(—%j+sin‘1 (—%)
Ans:

Let tan‘l(l):x:tanx:lztanzzx=£where O
4 4 2 2
stan™(1)=
Let cos™ 1 :y:cosy:—lz—coszzcos r-Z =c032—ﬂ (- cos(r —0) =—cosb)
2 2 3 3 3
:y:z?ﬂwhere ye[0,7]
. a1 . 1 T T V4 T
Let sin!| -= |=z=sinz=->=-sin—=sin| -— |[=>z=-"where ze|-—,=
2 2 6 6 2 2

6
sin‘l(—lj =T
2 6

~.tan™(1)+cos™ 1 +sin™ 1 :x+y+z:£+2—ﬂ_£
2 2 4

3 6
3 +8n-2r _9_71_3_71
12 12 4

2. Prove that 3sin™ x =sin " (3x—4x%),x € (—%%)

Ans:

Let sin? x=6 = x=sin@, then

We know that sin30 =3sin@ —4sin®6

.30 =sin"!(3sin @ —4sin® @) =sin " (3x - 4x%)
= 3sin x =sin'(3x - 4x?)

3. Prove that tan‘1£+tan‘1l = tan‘1£
11 24 2
Ans:
Given tan‘1£+tan‘1l:tan‘1£
11 24 2
2. 1
LHS = tan* 2 + tan " = tan * {1124 [ tan x+tan'y = tan‘l( X+y D
11 24 2T 1-xy
1124
48+ 77 125 125
—tant| —284_ |_ant| 264 | _5nt| 264 | tan‘112—5= tan‘li: RHS
14 264-14 250 250 2
264 264 264
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Prove that 2tan‘1%+ tan‘lé = tan‘1ﬂ
Ans:
Given 2tan‘1£+tan‘1£:tan‘1§
2 7 17
1
2x=
LHs =2tan 2 4 tan* L = tan™t 2 ftant s +2tan x=tan™ 2X2
2 (1 7 1-x
1-| =
2
—tan 1 stan i tan 2y antl
1 7 3 7
4
4 1
377 X+y
—tant| 37 ctan x+tany =tan™
141 1-xy
37
28+3 31
—tant| 2L |—tant| 2l =tan‘1§=RHS
-4 17 17
21 21
2
Simplify : tan‘lM,x;tO
Ans:
Letx=tan 0, then 0 =tanx ..................... (i)
2 2 2
tan-: 1+Xx 1:tan'1 l+tan“ @ l:tan‘l sec 0 -1
tan @ tan @
1 1-cos6
a1 38O 1| c0sO T | pnt| _cosO
tan @ sin@ sin@
cosf cosf
in2 ¢ °-1—0039:23in2€
,(1-cosé ) 2sin 2 ' 2
=tan e =t 0 0 0
Sin 2sin_cos and sin@ =2sin—cos—
2 2 2
sing
=tan’ 2 | _tanttan2 =% ~Lianx [using (i)]
0 2 2 2
coS
2
. . 4 1
Simplify : tan | x>1
x* -1
Ans:
Letx=sec 0, then O =sec™ X ............eevenee. (i)

L tan ! =tan™ 1

1
VX2 -1 Jsec?0-1 Jtan? 6

=tan* ﬁ = tan"*(cot @) = tan™ (tan (% - 9]]( tan (% - 9] = cot@]

tan™
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10.

=2_9 :%—sec‘1 x  [using ()]

2
. . _1[ cosX—sinx
Simplify ;tan™| —/————= |,0<x<7x
COS X +Sin X
AnNs:
COSX Sinx

tan_l(COSX—sin Xj _tan-t| COSX_cOSX

COS X N sin x
COSX COSX

COS X +5Sin x

(inside the bracket divide numerator and denominator by cos x)

1_
=tan! tanx _ tan”| tan| = —x - tan
1+tanx 4 4

== _x
4
2
Simplify:tanl sin™ 2XZ+cos‘11 y2
2 1+x 1+y
Ans:

2

+ X2

tan = sin"* 2X +cos‘11_—y2 Jx|<Ly>0 and xy<1
2 1 1+y

2

{ 2tan* x =sin™
1+ X

]|X|<1,y>0 and xy<1

and 2tan™'y=cos™

= tan %[(2 tan™ x+2tan™ y)} = tan E.Z(tan‘1 X+ tan™ y)} = tan(tan " x +tan' y)

= tan (tan‘1 (1)( Y D ( tan x+tanty = tan‘l( X+
—X.y

X4y
1-xy

Find the value of cos™ (cos%rj .

Ans:

cos (cos %T] =cos (cos(Zn —%n Where%T [0, 7]

c.cos (cos %T] =cos™ (cos(%n = %T (. cos(2 —0) =cos )

Prove that cos‘lE+sin‘1§ :sin‘1§
13 5 65

AnNs:
Given cos‘lE+sin‘1§:sin‘15—6
13 5 65

Let cos‘lE:x:>cosx=E

13 13
2
s.sinx =+/1—cos? x = 1—(Ej = /Ezi
13 169 13
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= x=sint-—
13

LHS =cos™ E+sm §_5|n i+sm

5

13
5
=sint| = —— - [1-| = sin~t x +sin” sin~ | X4/1-y° +yvl1-— x):|
! 13 \/ 13 ] [ +siny = (J vy
.5 /16 /14 ( 4 3 12]
=sin™"| —,|— —X—F—X—
13 25 169 13 5 5 13

=sin™* 20+36 =sin?=— 56 _ = RHS
65 65 65
. Prove that tan‘lﬁ:sin i+cos 13
16 13 5

Ans:

RHS =sin™ 19 +cos‘1§
13 5

Let sin™ i_x:smx_

/ /144
S.COSX=+/1-sin’x =, [1-
169 13

:>tanX:ﬂ Q—E:x—tan
cosx 12 12

13

Let cos E_y:>cosy_§

5
3 6
ssiny=,/1-cos’y =, [1- E

n c 4
:tanyzsl—xzéz—: y=tan"—
cosx 3 3

5

then the equation becomes tan‘1% =X+Y

—tant 23 _gant > +tan‘1£
16 12
5.4
RHS = tan " >+ tan ' % = tan | 12_3_ tan‘1x+tan‘1y=tan‘1 X+y
12 3 1.2 4 1-xy
12 3
15+48 63
_tan-i| 36 |_ianc1| 36 63
= tan 2 =tan™| I3 =tan™ = LHS
36 36

. Prove that tan‘ll+tan‘1£+tan‘1l+ tan‘1l -
5 7 3 8 4
Ans:
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13.

14.

LHS = (tan‘1£+tan‘1 lj+(tan‘1l+tan‘1l]
5 7 3 8
1 1 1 1
577 3'g X+y
—tan!| 27 | +tant| 38 ctan T x+tan Tty =tan
11 211 1-xy
57 38
7+5 8+3 E 1
— -1 _35 Al 24 _ -1| 35 -1| 24
=tan 1_i +tan 1_i tan ) +tan 2
35 24 35 24
=tan 12 +tan™ 1 =tan 6 +tan™ 11
34 23 17 23
6 11 138+187 325
—tan-t| 17 23 | _iopn-t 391 —tan-1| 891 | _ iy
=tan 6 11 tan 66 tan 3% tan™ (1) 1 RHS
17 23 391 391
Prove that cot™ \/1+s!nx+\/1—s!nx ZE,XE(O,EJ
Jl+sinx —+/1-sinx | 2 4
AnNs:
Given cot™ \/1+s!nx+\/1—s!nx ZE,XE(O,EJ
Jl+sinx —+/1-sinx | 2 4
LHS — cot-! \/1+s!nx+\/1—s!nx
J1+sinx —+/1-sin x
=cot™? \/1+s!n X +\/1—s!n X x \/1+s!n X +\/1—s!n X | (by rationalizing the denominator)
J1+sinX —/1-sinXx  /1+sin X ++/1-sin x
- - 2
— ot (‘/1+3'”X+‘/1_S'”X) _Cot_1[1+sinx+1—sinx+2\/1—sin2x]
- . S| = - -
(\/1+sinx) —(\/1—sinx) 1+sinx—=1+sinX
— ot 2+_2cosxj:Cot_1(2(1+_cosx)]:Cot_1(1+_cosx]
sin X 2sin x Sin X
2c0s2 X « < x
=cot™ X—ZX (-.'1+cosx=20052— and sinx=25in—cos—j
2sin =cos— 2 2 2
2 2
cos >
=cot™* )% ::cot‘l(cotijzizRHS
sinE 2 2

Prove that tan‘{

Ans:

\/1+_x—\/l—_x] 1

== ->cos X
1+x++1-x) 4

Let x = cosy=> y = cos ' X

Page -
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y oY
\/1+ cosy —Jl—cos y ] _an 2COSE—25|nE

J1+cosy +4/1-cosy 2cos Y +2sin Y.
2 2

LHS = tan‘l[

(-.-1+cosy:2c03232/ and 1-cosy =2sin’ ;’]

cosl—sinl 1—tanl y —
—tant —2 2| _an =tan" tan(———jz———cos‘lx
cosl+sin1 1+tan1 4 2 4 2
2 2 2

(ﬂ' j 1—tan X
ctan| ——x |=
( 4 1+tanx

. Solve for x: tan‘ll_—x = %tan‘1 X, (x> 0)

1+ X
AnNs:
Given tan1=% = Lant X,(x>0)
1+x 2
= 2tan™ 11- _tan X
1+ X
(1) :
= tant| —= X/ | —tanix {.'Ztan‘lxﬂan‘l( Xzﬂ
1-x 1-x
I
(1+xj
2@‘"
= tan™ S =tanx
@+x)=(1-x)
(1+ x)?
= tan™ 2(1_2X)(1+X)2 =tan '
@+x)=(1-x)
= tan™ 2-x7) =tan*x
1+2X+ X2 =1+42x — %2
21_ 2 _ 2
= tan™ (L-x) =tan'x = tan* 1-x =tan'x
4x 2X

2

LY o2 s 1o3 o K _l:> Xzt
2X J3
{ x>0 given, so we do not take x = —i}
J3
=X=—
7
. Solve for x: 2tan*(cos x) = tan*(2cos ecx)
Ans:

Given 2tan*(cos x) = tan™"(2cos ecx)

2
—tan™ (Lszx] = tan ' (2cos ecx) { 2tan"' x = tan‘l( 2X - ﬂ
1-cos® X 1-x
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17.

18.

19.

2 2
=3 tan‘l( _cozs Xj =tan™ (—]
sin? x sin x

2.C0S X 2 COS X
= =

-2 - . - :1
SIN® X SIN X SIn X

:cotx:lzcotx:cot%:x:%

Solve for x: sin™(1-x)—2sin"' x :%
Ans:

Given sin™(1- x)—Zsin‘lx:%
:—Zsin‘lx:%—sin‘l(l—x):—Zsin‘lx:cos‘l(l—x)
- _1 _1 ﬂ
['.-sm (1—x)+cos (1—x):5}

= cos(-2sin " x) =1-x
= cos(2sin ™ x) =1-x [ cos(~x) = cos x|
=1-x [ cost:l—Zsinzx}

= 1-2sin? (sin‘1 X

)
:>1—2[sin (sin™* x)}2 =1-x

—=1-2x*=1-x=2x*-x=0
= X(2x-1)=0=x=0 or 2x-1=0

=x=0 or x:l
2

1 . . .
But x == does not satisfy the given equation, so x = 0.

Simplify: tan™ {5]—tan‘1 ( XZ y]
y X+Yy

Ans:
X1
Given tan‘l{ij—tan‘l(x_y] :tan‘l(ij—tan‘1 y
y X+ y X q
y
=tan’ (5]— tan‘l(ij—tan‘ll tan x—tan™ y:tan‘l( Xy ]
y y 1+x.y
—tant1=2
4
Express tan™ COS_X T cx<Zinthe simplest form.
1-sinx 2 2
Ans:
Given tan™ COS_X ,—£<x<£
1-sinx 2 2

Prepared by: M. S. KumarSwamy, TGT(Maths)
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20.

21.

22,

2 X G2 X cos > +sin > |[ cos X —sin X
cos : sin ) B ( 5 > > >

=tan! =tan

X . ,X X . X 2
cos? = +sin? = —2cos - sin - X _sinX

'.‘1—COSX=COSZ——SII’] — sm +COS ——l and sinx= Zsm COS
2 2’ 2 2 2 2

X . X X
COS—+SIn— 1+tan — T X .
=tan! — =tan ‘ =tan‘1tan(—+—]=—+—
COS——sin= l1-tan— 4 2 4 2
2 2 2
] ] 1 1
Simplify : cot | x]>1
VX2 -1
AnNs:
Letxzsece,thene—SeC‘1 TORRPRRPIN ()
1 1
cott —— =cott'——— =cot™

Ix2-1 \/sec 06— Jtan’ 6

=cot™ ﬁ =cot*(cotd) =6 =sec™ x
an

Prove that sin‘lg—sin‘1 8 _ cos‘18—4
5 17 85

Ans:

Let sin‘lg: X and sin‘liz y
5 17

Therefore sinx = E and siny =

Now, cosXx =+/1-sin®x = /1 / —_5 :
and cosy =4/1-sin’y = /1— % =

4 15 3 8 60 24 84
We have cos(X—Yy)=C0SXCOSY+SiNXSiNy=—X—+—x—=—
517 5 17 8 85 85
, 84
= X—-y=C0S" —
85
13 18 , 84
=sin™" =—sin =C0S~ —
5 17 85
Prove that sin‘lg+cos 14 —+tant— 63 =7
13 5 16
Ans:

Let sin‘lg: X, cos 2 = y and tan‘lg: z
13 5 16

Then sinx:E, cosy:f and tanz:@
13 5 16

Prepared by: M. S. KumarSwamy, TGT(Maths)
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: / 12V [ 144 5
Now, cosx=+/1-sin’x=,1-|=| =, 1-— ==
(13] 169 13
2
and siny =,/1-cos’ y = 1—(£] = fl_EZE
5 25 5
12

3
:tanx:ﬂzﬁzE and tanyzsm—y=§=E
cosx S5 5 cosy 4 4
13 5
12 3 48+15 63
tan x+tany 5 4 20 20 63
tan()H_y)_l—tanx.tany_1_12.3_ 3% 16 16 tanz
5 4 20 20

= tan(x+y) =—tanz = tan(-z) = tan(z — z)
>X+y=m-12
=>X+y+z=7x
. .12 L4 63
=SsIn"—+cCo0S —+tan"—=r
13 5 16

acos x—bsin x
bcos x+asin x

23, Simplify: tan‘l( j,if %tanx>—1

Ans:
acos x—Dbsin x

tan - acosx—bsinx) ot b cos X
bcos x +asin x bcos x +asin x

b cos x

E—tan X a a
=tan™ - |= tan™ ——tan"*(tan x) = tan"* — — x
1+Btan X b b

Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 25 -




CHAPTER - 2: INVERSE TRIGONOMETRIC FUNCTIONS

MARKS WEIGHTAGE - 02 marks

Previous Years Board Exam (Important Questions & Answers

1. Evaluate : sin {E—sin‘l (_lﬂ
3 2

Ans:

an| -5 (-3)] o0l 5-(-5)

. T T . T
=sin| —+—|=sin—=1
[3 6} 2

2. Write the value of cot (tan™*a + cot™a).
Ans:

cot (tan “a+cot? a) - cot (% —cotta+cot™ aj - cot% -0

3. Find the principal values of cos™ (cos%rj .

Ans:

1 r) s
Ccos COS— |=CO0S COS| 7 +—
6 6

=cos™ (—cos%) =cos™ (—EJ -2 5

4. Find the principal values of tan‘l(tan 3%]

AnNs:

tan ! (tan 3—”] =tan* (tan (ﬂ' —En
4 4

—tan!| -tanZ |=tan ' (-) =—2
4 4

1 2
5. Prove that: tan £+£cos‘12 ttan| E-Zcost? _2
4 2 4 2 a

b b
Ans:
LHS = tan £+£cos‘12 +tan E—lcos‘12
4 2 b 4 2 b
T 1 a T 1 a
tan — +tan| —cos— tan = —tan| —cos™* —
4 2 b 4 2 b

1—tan” tan Ecos‘1E 1+tan * tan 1cos‘laj
4 2 b 4 2 b
1+tan Ecos‘1E 1—tan 1cos‘l‘a]
~ 27" b 2" b
1—tan (1cos‘1a] 1+ tan (1cos‘1 aj
2 b 2

b
Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 26 -




2 2
1+ tan (1 cos* aj +|1-tan ( 1 cos* aj
2 b 2 b

1—tan® (1 cos* a]
2 b

2+2tan® (
2

1 cos™t ;] 2(1+ tan® ( ; cost2

1—tan® Ecos‘1E 1—tan?® 1cos‘1§
2 b 2

2 2

cos?2 (1 cos™ a] cos (cos‘1 aj
2 b b

Prove that sin

44 . .5 . T
L ysint=+sin™t =5

13 65
Ans:

) 116 7
—+5|n —
13 65 2
-1 4 = -1 5 T -1 16
—+sinT—==—-sin
13 2 65 65

<4 _yand sin? > = y
13

- _1 4 -
sin™" —+sin”
5
=sin
Let sin

Therefore sin x _f and siny = 5

Now, cosXx =+/1-sin’x = /1 / __6
and cosy =4/1-sin’y = [1— = J1- 2
13 144 13

12 4 5

36 20 _16

We have cos(x+Yy)=C0SXC0SYy — smxsmy_—x—__ — =

.16
= X+Yy=005" "=
65
.44 .5 , 16
=sint=+sint==cos ==
65
Prove that tan‘1£+ tant= 2 —icos‘1§
4 2 5
Ans:
LHS = tan‘1%+tan‘1—
1.2 98 17
1l 4 9 |_itan1| 36 |_tan-t| 36
=tan T35 = tan 5 tan 34
1--.% 1- 2 =
49 36 36

513 5 13 65 65 65

X+Yy

( tan"' x+tanty = tan‘l(
1-xy

)
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8.

10.

1Y) 1
- 2 1 -2 1-x?
==cos™ _|=Zcost| —2 s 2tan x=cos ™ -
(1] 2 141 1+X
1+ = -
2 4
3
“Leost| 4| =Leost3_rs
5 5
4
Prove that tanv/X = = cos (1_—X]x (0,1
2 1+X
Ans:
LHS =tan™* :E(Ztan‘lx/;)
2
2
1—(V/x 2
Lot —( )2 {.-Ztan‘lx:cos‘l(—l Xzﬂ
2 1+(\/;) 1+x
:icos‘1 1- Xj RHS
2 1+X
Prove thatg—ﬂ—gsin‘1 1 :gsin‘1 &
8 4 3) 4 3
Ans:
LHS_g—ﬂ—gs n‘11 9 7T—sin‘1l :gcos‘1l
8 4 3 42 3) 4 3
Let cos l—x:cosx—lzsmx—\/l cos® X
=SsiNX= fl /1—— \F 2\/7
= x=sin* \/_ = C0S” 1—S|n‘1 2\/_
3 3
.'.gcos‘ll:gsin‘1 & = RHS
4 3 4 3
Find the principal value of tan™* /3 —sec™(-2)

Ans:
tan /3 —sec™(-2)

=tan! (tan Ej —sect (—sec E]
3 3
Vs 1 T T _
== —sect|sec| T—= | |==—sec
3 { ( 3n 3

T 2« T

3 3 3

1( 271]
seC—
3
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11. Prove that : cos(sin‘1§+cot‘1 E] __%
5 2) 513

Ans:

Let sin‘lg: X and cot‘1§= y
5 2

Then sin x :§and coty :§

5 2
. / 3y [ 9 [16 4
Now cosx=+/1-sin’x=[1-|=| = 1-—=[—=—
(5j 25 V25 5
1 1 1 1 2

and siny = = = = =
J1+cot? y \/ (3)2 \/1 9 \/E V13
45 M Ve
2

3
=C0SYy=—=

V13

LHS =cos(x+ y) = cos xcos y —sin xsin y—fx 3 —Ex
5 (13 5 V13

12 6

6
513 5/13 513

RHS

Write the value of tan (Ztan‘1 %)

Ans:

Let 2tanLox=tan's=XoanXol

5 5 2 2 5

X 1

2tan— 2x=
tan(Ztan‘ll]:tanx: Zx: 52:3x§:£
1—tan2E 1_(1j 5 24 12

5

12. Find the value of the following: tanl sin™! 2X2 +C0s
2 1+x 1+

Ans:
Let x=tana and y=tanB=a=tan'x,f=tan'y

2
tan%{sin‘1 2)(2+cos‘1—1 y}

1+ X 1+y?
1| . 2tan 1-tan?
=tan— S|n‘1ta—2a+cos-1ta—2ﬂ
2 1+tan“ o 1+tan® B

2tana

=tan %[sin‘l(sin 20t) +cos " (cos Zﬂ)] { sin2a = T’

+tan“a

tano +tan B x+y
l-tana.tan B 1-Xxy

= tan%[Za +2f]=tan[a+ B] =

13. Write the value of tan™ {Zsin (2 cos* ?]:l

Ans:

41—y

2

2 1

and cos2p =

|x]<l,y>0 and xy<l1

1-tan® B
1+tan® B

Page - 29 -



14.

15.

16.

tan‘{Zsin(Z cos™ ?]:l
=tan™ {Zsin (Z%H =tan™ {Zsin (%ﬂ =tan™ {ng}

—tant3=2
3

4-7
3

Prove that tan (isin‘1 E] -
2 4

Ans:

13

Let sin~ —:oc:>sinoc=§
4 4

2tan & 3
3—2:— [ sin2a =

2tana }
1+tan? %
2

1+tan’a

—3+3tan? L =8tan L = 3tan? L —8tan L +3=0
2 2 2 2

o 8+64-36 8++/28

= tan—
2 6 6
:>tang:8i2\/7 :>tang: 4iﬁ
6 2 3
= tan isin‘1§ = 4-\7
2 4 3

If y=cot™ (\/cos x)—tan‘l(\/cos x) , then prove that siny = tanzg
Ans:

y:cot‘l(\/ﬁ)—tan‘l(m)
= yzg—tan‘l(\/ﬁ)—tan‘l(\/ﬁ) =%—2tan‘1(\/E)

1_ _ 2
—y="_cos cos X s 2tant x=cos™ ! x2
2 1+ cosx 1+Xx

. _1(1—cosxj
= y=sin
1+cosx
=2
. 1-cosx 2Sin 2 2 X
=siny= = =tan“—
1+cosX 5oz X 2

If sin (sin‘1%+cos‘1 x] =1, then find the value of x.

AnNs:

] .1 _ .41 ~ ]
sm(sm 1g+cos 1szl = sin 1g+cos Lx=sin™1

.41 4 /8 .41 3 Y
—=>SIN "—+C0S "X=—=>SIN "—=——C0S " X=SINn " X = X=
5 2 5 2

gl
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5.2

17. Prove that 2tan‘1£+sec‘1—+2tan‘1£:£
5 7 8 4

Ans:

LHS =2tan™ % +sec™ ¥ +2 tan‘lé

L 25V2 2(tan‘11+ tan ™ lj 45V2
5 8 7

= 2tan‘1l+2tan‘1—+sec ==
5 8 7

14_1 2
—2tant| 28 |itan? (#] -1

1-=.=
58
8+5
50

—2tant| 40 |itant |21
1_i 49
40

13

—2tant| 40 |} tan ‘ /i =2tan (E]Han‘ll
39 49 39 7

40

1
3
=2tan™ (%) + tan‘léz tan! % + tan‘lé { 2tan' x=tan" (—1 2X2 ﬂ

—X
11
3

2
—tant| -3 +tan‘1£=tan‘1 3 +tan‘1£=tan‘1(g><g]+tan‘1l
1L 7 8 7 38 7

9 9

1

3

7+7

ctan S ptantiotant| 4T wtan x+tany =tan™ X+y

4 7 131 1-xy
47

21+4 25

—tan"t| —28 | = tan™ 28 —tant1="
) 2 4
28 28

18. If tan'x+tan'y :% then write the value of x + y + xy.

Ans:

tan'x+tany :%

l1-xy) 4 1-xy 4
=>X+y=1-xy=x+y+xy=1

:tan‘l{ x+y] T XY anZog
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OBJECTIVE TYPE QUESTIONS (1 MARK)

1. Which of the following corresponds to the principal value branch of tan~x?

T T T T T T
a) | —=,— b) | ——,= c) | ——=,=|-{0} (d)(o,
()(22] ()[22} ()(22]{}0( )
2. Which of the following is the principal value branch of cos™x?
©) [—%ﬂ (b) (0, m) - {%} (0) (0, m) (d) [0, ]
3. Which of the following is the principal value branch of cosec™x?
T T T T T T T
a) |-—,=| -{0 b) [0, ] = 1= C) | —=,= d|-=,=
()_22_ {0} (b) [0, 7] {2} ()[22} ()(sz
4. The principal value branch of sec™x is
T T T T T
=21 -{0 b) [0, 7] — 1 = 0, d | -=,=
(a)_ 22 {0} (b) [0, =] {2} (c) (0, m) ()( > 2]
5. One branch of cos™ other than the principal value branch corresponds to
@ 2% o t=2x- %) @0 (@ [2r, 3]
6. The value of sin™ (003(43?”]]
3 I Vs Vs
a) 2= b) = c) = d) —=
@ (0) — © 15 @ -7
7. The principal value of the expression cos™ [cos (- 680°)] is
2r -2 34r Vs
a) — b) — c) — d) —
(a) 5 (b) 5 (c) 9 (d) 5
8. The value of cot (sin™x) is
V1+ %2 X 1 V1=
(a) (b) (©) - (d)
X 1+ x? X X
9. Iftanix = %for some X € R, then the value of cot™x is
Vs 2r 3 Az
a) — b) — c) — d) —
(a) c (b) c (c) c (d) c
10. The domain of sin* 2x is
11
@101 )11 @33  ©r22
11. The principal value of sin‘{—?] is
2 Vs Ar 5r
a) —= b) -Z c) — =& d) 2=
(a) 3 (b) 3 (c) 3 (d) 3
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

If 3tan™! x + cot™ x = m, then x equals
1
(a) 0 (b)1 (c)-1 (d) >
The domain of the function cos™ (2x — 1) is
The domain of the function defined by f (x) = sin™ V/x-1is
@[3, 2] (b) [-1, 1] () [0, 1] (d) none of these
- 1 2 -1 -
If cos (sm g+cos x]: 0, then x is equal to
1 2
a) — b) = c)0 d)1
(a) c (b) c (c) (d)
The value of sin (2 tan™! (0.75)) is equal to
(@) 0.75 (b) 1.5 (c) 0.96 (d)sin1.5
The value of sin™ (cos (?’%ﬂn is
3 I Vs -
a) — b) — c) — d) —
@ % (b) — © 75 @ 7,
1 3r ) .
The value of cos cos7 IS
T 3 5r 1
a) — b) — c) — d) —
@ (0) = © @
The value of the expression 2 sec™ 2 + sin‘lé is
V4 5 1
a) — b) — c) — d)1
(a) 5 (b) 5 (c) 5 (d)
-1 a4, Am -1 -1
If tan™ x + tan™y = R then cot™ x + cot™ y equals
Vs 2r 3
a) — b) — c) — d
(a) c (b) c (c) c (d)m
2
If sin‘l( 2a2 ] +cos™ 1—a2 = tan™ (izj where a, X € 10, 1, then the value of x is
l+a l+a 1-x
a 2a
a)0 b) — c)a d
@ 0) ©) @ =
The greatest and least values of (sin"'x)? + (cos™x)? are respectively
5r1? 7’ T - 7’ —r? 7’
a and — b) — and — c) — and d) — and 0
(@) =, -and — () Zand == (¢) 7, and —, @ 7
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23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Let 0 = sin™ (sin (= 600°), then value of 0 is
Vs Vs 2r -2r
a) — b) — c) — d) —
(a) 3 (b) > (€) 3 (d) 3
The domain of the function y = sin™® (- x?) is
The domain of y = cos™ (x? — 4) is
@[3 5] 0,7 (©[B~3]N[~5.E] (@ [5~3]U[V35]
The domain of the function defined by f (x) = sin"x + cosx is
(@ [-1,1] (b) [-1,m+1] (€) (-o0,00) (d)o
The value of sin (2 sin™? (0.6)) is
(a) 0.48 (b) 0.96 () 1.2 (d) sin 1.2
If sin? x +sinty = % then value of cos™ x + cos™ y is
Vs 2r
a) — b c)0 d) —
(a) > (b) = (c) (d) 3
-1 3 -1 1 -
The value of tan (cos c + tan Z) §
19 8 19 3
a) — b) — c) — d) —
(a) 3 (b) 19 (c) T (d) 4
The value of the expression sin [cot™ (cos (tan™? 1))] is
1 2
a)0 b) 1 c) — d \/:
(a) (b) (c) N (d) 3
1
The equation tan™x — cot*x = tant—= has
| N
(a) no solution (b) unique solution  (c) infinite number of solutions (d) two solutions
If a <2 sin"!x + cosx < B, then
(a)a:%,ﬁ:% (b)a=0,B=n (c)a:%,ﬁ:?’?ﬂ (d) a=0,p=2n
If cos? a+cos™ B+ costy=3m thena (B+7y)+p(y+a)+y(a+p)equals
(@) 0 (b) 1 () 6 (d) 12
The value of tan? (sec™!2) + cot? (cosec™'3) is

@) 5 (b) 11 (c) 13 (d) 15

The number of real solutions of the equation v1+cos2x = \/Ecos‘l(cos X) in [%n} §
@~o (b) 1 (c)2 (d) Infinite

The principal value of cos™x, for x = 73 IS

The value of tan sin% is
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38. The value of cos™ cosl%ﬂ is

39. The value of tan™ tan% is

40. The value of tan (tan~}(- 4)) is
41. The value of tan2+/3 —sec (-2) is

NE

42. The value of sin™* (cos (sin‘173)) is
43. The value of sec(tan‘1 %) is
44. The value of sin 200t‘1_—5 is
12
45, The principal value of 003‘1(—%] is

46. The value of sin‘l(sin 3?”] is

47. 1 cos (tan™* x + cot+/3) = 0, then value of X is
48. The set of values of sec™ (%) is

49. The principal value of tan+/3 is
14 .
50. The value of 003‘1(c037”j is
51. The value of cos (sin™ x + cos™ x), [x| < 1 is

3

so-1 -1
52. The value of expression tan (sm X;COS X] ,when x = - is

2

53.Ify=2tant x + sin‘l( 2X
1+Xx

j for all x, then <y<

X—y
1+xy
55. The value of cot™ (—x) for all x € R in terms of cot™x is

54. The result tan™x — tan™!y = tan! is true when value of xy is
y
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CHAPTER - 3: MATRICES

MARKS WEIGHTAGE - 05 marks

NCERT Important Questions & Answers

1.

2.

If a matrix has 18 elements, what are the possible orders it can have? What, if it has 5

elements?

Ans:

Since, a matrix containing 18 elements can have any one of the following orders :
1x18,18x1,2x9,9x2,3x6,6x%3

Similarly, a matrix containing 5 elements can have order 1 x 50or 5 x 1.

Construct a 3 x 4 matrix, whose elements are given by:
(i) &j = > [=3i +j| (i) aj=2i—j

Ans:
(i) The order of given matrix is 3 x 4, so the required matrix is

8y 8, a3 ay
1, .. .
A=|ay a, 8y a8, | ,whereaj = E|_3|+J|
a31 a32 a33 a34 3xd
Putting the values in place of i and j, we will find all the elements of matrix A.

1 1 1 1
==|-3+1]=1, a, ==|-3+2|==, a,==|-3+3|=0
a, 2I =1 a, 2| | 5 s 2| |

1 1 1 5 1
a14:E|_3+4|:Ea a21:§|_6+1|25’ a22:E|_6+2|:2

1 3 1 1

323:E|—6+3|:E, a24=§|—6+4|:l, a3125|—9+1|:4

1 7 1 1 5
=—|-9+2|=—, =—|-9+3|=3, =—|-9+4|==
=192k, =71 9+3k3 2y =719+l

1 1ol

2 2

. . 5 3
Hence, the required matrix is A= > 2 > 1
4 1 32
L 2 2_3><4

8, &, &5 8y
(if) Here, A=|a, a,, a,, a, | ,whereaj=2i-]

a31 a32 a33 a34 3xd

8.11:2—121, 8.12:2—220,
a;z=2-3=-1, auu=2—-4=-2,
a1=4-1=3, an=4-2=2,
axn=4-3=1, axu=4-4=0
a=6—-1=5, A =6—-2=4,
azz3=6—-3=3and amu=6-4=2
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10 -1 -2
Hence, the required matrixis A=|{3 2 1 0
54 3 2

3x4

-b 2 -1 5
Find the value of a, b, ¢ and d from the equation: a a+c]_
2a-b 3c+d 0 13

Ans:
- 2 -1
Given that a-b a+ce = g
2a-b 3c+d 0 13

By definition of equality of matrix as the given matrices are equal, their corresponding elements are
equal. Comparing the corresponding elements, we get

a-b=-1 (i)
2a-b=0 ... (ii)
2a+c=5 ... (iii)

and3c+d=13 ...(iv)
Subtracting Eq.(i) from Eq.(ii), we geta =1
Putting a = 1 in Eq. (i) and Eq. (iii), we get
l-b=-1land2+c=5
= b=2andc=3
Substituting ¢ = 3 in Eq. (iv), we obtain
3x3+d=13=d=13-9=4
Hence,a=1b=2,c=3andd =4,

2
Find Xand Y, if X+Y = > 9}andX—Y:B 6}

10 -1
Ans:
5 2] [3 6
(X+Y)+(X—Y):{0 9_+{0 _J
{8 8} 1{8 8}
=2X = =X ==
0 8 20 8
o4
=X =
0 4
5 2 3 6
Now, (X +Y)—(X —Y):{O 9}—{0 _J
F —ﬂ 1F —q
=2Y = =>X=—
0 10 210 10
o)
=Y =
0 5

Fi_nd the vqlue_s of x a_md_y from the following equation:

X 5 3 4 7 6
2 + =

|7 y=-3] [1 2] |15 14]
Ans:

[x 5 ] [3 -4] [7 6]
2 + =

|7 y=-3] [1 2] |15 14]

2x 10 3 4 7 6
= + =
14 2y-6| |1 2 15 14
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{2x+3 6

15

4 18
orx=—andy=—

2 2
i.e.x=2andy=09.
Find AB, if A:B
Ans:

We have AB = {

2y—4}:
or2x+3=7and 2y -
or2x=7-3and 2y =

o 2o o

7 6
15 14
4=14
18

2o s of
s J

Thus, if the product of two matrices is a zero matrix, it is not necessary that one of the matrices is a

Zero matrix.

1 2 3
If A=|3
4 2 1

AnNs:
1 2

A=AA=|3 -2

Now, A’ — 23A—401

e ol

AnNs:

1
(sl o)

3][1 2 3] [19 4 8
113 -2 1|=[1 12 8
1/l4 2 1| [14 6 15
2 3|19 4 87 [63 46
2 1|1 12 8|=[69 -6
2 1)[14 6 15| |92 46
63 46 69 1 2 3
—169 -6 23|-23(3 -2 1
92 46 63 4 2 1
(63 46 69] [-23 46
—169 -6 23|+|-69 46
192 46 63] |-92 46
[63-23-40 46-46+0
—| 69-69+0 —6+46-40
| 92-92+0
000
-0 0 0[=0
000

} , find the values of x and y.

5|

—2 1/, thenshowthat A*—=23A-401=0

69
23
63

1 00
-40{0 1 O

0 01
—69| |40 O 0
23|+ 0 40 O
23 0 0 40
69-69+0
23-23+0

46-46+0 63-23-40
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10.

11.

By definition of equality of matrix as the given matrices are equal, their corresponding elements are
equal. Comparing the corresponding elements, we get

2x—y =10 ...(I)

and 3x +y =5 ...(ii)
Adding Egs. (i) and (ii), we get

5x=15 = x=3
Substituting x = 3 in Eq. (i), we get

2x3-y=10=>y=6-10=—4

6 4
Given 3 Y + Xy , find the values of x, y, z and w.
Z w -1 2w z+w 3

Ans:
By definition of equality of matrix as the given matrices are equal, their corresponding elements are
equal. Comparing the corresponding elements, we get
X=X+4 = 2Xx=4 = x=2
6+ X
and3y=6+x+y= 2y=6+x = y:T
Putting the value of x, we get

_6+2_8_,
2 2
Now, 3z=-1+z+w,22=—-1+w
-1+w .
7= (]
, 0

Now, 3w=2w+3 = w=3
Putting the value of w in Eq. (i), we get
-1+3 2
= = —=
2 2
Hence, the values of x, y, zand w are 2, 4, 1 and 3.
cosx -sinx O
If F(x)=|sinx cosx 0|, show that F(x) F(y) = F(x +Y).

0 0 1

1

Ans:
cosx -sinx Of/cosy -siny O
LHS =F(x)F(y)=|sinx cosx Of}fsiny cosy O
0 0 1jl O 0 1
[cosxcosy—sinxsiny —sinycosx—sinxcosy 0
=|sinXxcosy+cosxsiny —sinxsiny+cosxcosy 0
| 0 0 1
[cos(x+y) —sin(x+y) O
=|sin(x+y) cos(x+y) O|=F(x+y)=RHS

0 0 1
2 0 1
Find A2-5A+6l,if A=[2 1 3
1 -1 0

Ans:
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12.

13.

1 -1 0|1 -1

5 -1 2 2 0 1
. A’-5A+6l=|9 -2 5 —{

0 -1 -2
(5 -1 2 10 0 5 6 00
=19 -2 5|-/10 5 15(+/0 6 O
10 -1 -2 5 -5 0 0 0 6
[56-10+6 -1-0+0 2-5+0 1 -1 -3
=19-10+0 -2-5+6 5-15+0(|=-1 -1 -10
| 0-5+0 -1+5+0 -2+0+6 -5 4 4

2 0 112 0 1 5 -1 2
A=AA=[2 1 32 1 3|=/9 -2 5
0
1
0
0

1 0 2
If A=|0 2 1|, provethat A3-6A%2+7A+21=0
2 0 3
Ans
1 0 2|1 0 2 5 0 8
A2=AA=|0 2 1} 0 2 1|=|2 4 5
2 0 3|2 0 3 8 0 13
5 0 81{/1 0 2 21 0 34
ASAZA[Z 4 5 [0 2 1|=|12 8 23
8 0 13|12 0 3 34 0 55
21 0 34 5 0 8 2 1 00
-6A’+7A+21=|12 8 23|-6/2 4 5}+7 0 2 1|1+2/0 1 O
34 0 55 8 0 13 3 0 01
(21 0 34 30 0 48 7 0 14 2 00
=112 8 23|—-|12 24 30|+| 0 14 7+OZO]
134 0 55 48 0 78 14 0 21 0 0 2
[21-30+7+2 0-0+0+0 34-48+14+0 0 0O
=| 12-12+0+0 8-24+14+2 23-30+7+0 [O 0 0|=0
134-48+14+0 0-0+0+0 55-78+21+2 0 0O
IfA:r’ _Z}anm{l 0},findksothatA2=kA—2l
4 -2 01

AnNs:
Given than A% = kA - 2I

P P i

9-8 —6+4] [3 —2k] [2 O
“l12-8 —8+4| |4k —2k| |0 2
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14.

15.

{1 —2} {3k -2 -2k }
= =
4 -4 4k  -2k-2
By definition of equality of matrix as the given matrices are equal, their corresponding elements are
equal. Comparing the corresponding elements, we get
3k-2=1=k=1
—2k=-2= k=1
4dk=4 = k=1
—4=-2k-2=k=1

Hence, k=1
0 —tan%
If A= and 1 is the identity matrix of order 2, show that
tan< 0
2
cosa —sSina
I+A=( —A){ . }
sina  cosa
Ans:
0 —x a
Let A= where x=tan—
x 0 2
1-tan2 & 132 2tan &
—X 2 2X
Now, cosa = =—— and cosa = = 5
1+tan2 & 1+X 1+tan? & 1+X
cosa —sSina
RHS = (I - A)| .
sina  COSa
1-x* 2x
(11 0 10 =x ) 14x®  1+x?
|0 1] [x © 2x  1-x?
1+x2 1+%°
i 1-x* 2 1-x*+2x>  =2x+x(1-x%)
|1 X} 14x® 147 | _ 1+ X2 1+ X2
|-x 1] 2x 1-X° —X(L-x*)+2x  2x*+1-X°
1+x*  1+%° 1+ x? 1+ x°
1+ x? “2X+X—-x° —x—x° —x(1+x?)
2 2 1 2 1 2
| 1+x 1+x _ 1+x® | 1+x :{1 X}
—X+X° +2x 1+ x° X + X X(x* +1) 1 -x 1
L 1+x° 1+ x° 1+ x? 1+ x?
10 0 —x 1 X
LHS = + = = RHS
01 x 0 -x 1
2 -2 -4
Express the matrix B={-1 3 4 | as the sum of a symmetric and a skew symmetric
1 -2 -3
matrix.
Ans:

Page - 42 -



2 2 -4 2 -1 1
B=|-1 3 4|=B'=|-2 3 -2

1 2 -3 4 4 -3
3/ -3
4 -3 3] |2 5 %
1 1 3
Let P=—(B+B)=|-3 6 2|3 3 1
3 2 6

2 % %
Now P'= —% 3 1 |=P
-3

41—3

Thus P :%(B +B") isasymmetric matrix.

. Jo -1 - 0 W 5
Also,let Q="(B-B)="|1 0 6 = v oo 3
5 6 0 % _3 0

¥ %
-3

Now Q'=| — 0

Ko

=-Q
-5/ 3 0

N

Thus Q :%(B —B") is askew symmetric matrix.
-3/ -3 - -5

2 % B0 B s 2o

Now,P +Q = —% 3 1 |+¥ o 3 |=-1 3 4

3 1 | (% s o 1 -2 -3

Thus, B is represented as the sum of a symmetric and a skew symmetric matrix.

=B

16. Express the following matrices as the sum of a symmetric and a skew symmetric matrix

3 s 6 -2 2 3 3 -1 1 5
(i){1 _J @mj-2 3 -1 @iy|-2 -2 1 (iv){_1 2}
2 -1 3 -4 -5 2
Ans:
)
3 5
Let A= ,then A=P+Q
b

where, P:%(A+A') and Q:%(A—A')

Now,P:l(A+A')=1[F 5}{3 1}]23{6 6}{3 3}
2 2|1 -1] |5 -1]) 2|6 -2| |3 -1
, {3 3} {3 3}
S P= = =P
3 1] [3 -1
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Thus P :%(A+ A") is a symmetric matrix.

owe-ge-n-3{[3 52 A5 oL G
2 2|1 -1| |5 -1|) 2|-4 o] |2 O

. v 0 _2 —
S PR

Thus Q= %(A— A") is a skew symmetric matrix.

Representing A as the sum of P and Q,

P+Q:E —P’lH—Oz éHi —SJZA

(i)
6 -2 2

Let A={-2 3 -1|,then A=P+Q
2 -1 3

where, P:%(A+A') and Q:%(A—A')

6 -2 2 6 -2 2 12 -4 4

Now,P:%(A+A'):% 2 3 |42 3 -1||=%4 s

—2

2
2 -1 3 2 -1 3 4 -2 6

6 2 2] [6 -2 2
~P'=|-2 3 -1|=|-2 3 -1|=P
2 -1 3| |2 -1 3

Thus P :%(A+ A") is a symmetric matrix.

6 2 216 -2 2 00

Now,Q=(A-A)=1/l2 3 —1|-|2 3 -1||=to o
2 2 2

2 -1 3| |2 -1 3 00

~Q'=

o O O

00
0 0/=-Q
00

Thus Q= %(A— A") is a skew symmetric matrix.
Representing A as the sum of P and Q,
6 -2 2 0 0O 6 -2 2
P+Q=|-2 3 -1|+|0 0 0|=|-2 3 -1|=A
2 -1 3 0 0O 2 -1 3

(iii)
3 3 -1

Let A={-2 -2 1 |,then A=P+Q
-4 -5 2

where, P:%(A+A') and Q:%(A—A')

o O O

o O O

6 -2 2
=-2 3 -1
2 -1 3

0

0

0

o O O
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) (2 3 4][3 2 4 161—53
Now,P="(A+A)=—||-2 -2 1|+/3 -2 5||="/1 -4 —4|= v o2 -2
4 5 2| |-1 1 2 5 4 4| |_s
2

3 ¥ 3 K H
L P'= % 2 =2 |= % -2 -2 =P
2, -2 2 —% 2 2

Thus P :%(A+ A") is a symmetric matrix.

) (3 & - [3 24| [o 5 s 0
Now,Q==(A-A)=={|-2 -2 1|-|3 -2 -5||==[-5 0 6|=|"9
2 2 2 2
4 5 2| |-1 1 2 3 -6 0| |_3
2

-5/ -3
0 T
2Q'=% 0 2 |=2Q
3/ _
3 2 0
Thus Q= %(A— A") is a skew symmetric matrix.
Representing A as the sum of P and Q,
-5 5/ 3
3 B0 BB s s o
P+Q=| ¥ 2 2|+ % 0 2|52 2 1|=A
-5/ _ -3/ -4 -5
% -2 2 3 -2 0
(iv)

1
Let A:{

5
2},then A=P+Q

where, P:%(A+A') and Q:%(A—A')

e PRI Er
2 2(|-1 2] |5 2 2|14 4 2 2

o e

Thus P :%(A+ A") is a symmetric matrix.

arton-i4 3 2 O ]
2 2(|-1 2| |5 2 2|6 0 -3 0

. v 0 _3 —
"= o770

Thus Q= %(A— A") is a skew symmetric matrix.

Representing A as the sum of P and Q,

7 Y

0

2

Page - 45 -



ot 4 1

cosa -Sina
17. IfA:{_ }andA+A'=I,ﬁndthevalue0fa.
sina  cosa
AnNs:
cosa -Sina cosa Sina
A :{ i } :> A :{ i }
sinae  CoSa —sina  cosa
Now, A+ A'=1

cosa -Sina cosa Sina 10
- : + A =
sihnaa cosa —Sihna  cosa 0 1

2C0S 0 10
= =
0 2C0Sa 0 1

Comparing the corresponding elements of the above matrices, we have
1 V4 V4
2c0Sa@ =1=C0Sax===C0S—=>Q =—
2 3 3
18. Show that the matrix B’ AB is symmetric or skew-symmetric according as A is symmetric or
skew-symmetric.
Ans:
We suppose that A is a symmetric matrix, then A’= A
Consider (B’ AB)' ={B’ (AB)}' =(AB)’ (B') [ (AB)Y=B'A’]
=B' A (b) [ (B") =B]
=B’ (A’B) =B’ (AB) [ A =A]
— (B’ AB)' =B’ AB
which shows that B’ AB is a symmetric matrix.
Now, we suppose that A is a skew-symmetric matrix.
Then, A’=—-A
Consider (B’ AB)' = [B' (AB)]'=(AB)' (B')’  [-(AB)'=B’A’and (A') =A]
=(B'A")B=B'(-A)B=—B'AB [~ A’=—A]
— (B'AB)'=—B'AB
which shows that B’ AB is a skew-symmetric matrix.

19. If A and B are symmetric matrices, prove that AB — BA is a skew-symmetric matrix.

Ans:

Here, A and Bare symmetric matrices, then A’=Aand B'=B

Now, (AB —BA)' = (AB)' — (BA)' ("~ (A—B)'=A’—B’and (AB)'=B'A")
=B'A'-A'B'=BA-AB (- B'=Band A’=A)
=—(AB—-BA)
= (AB — BA)'=—(AB — BA)

Thus, (AB — BA) is a skew-symmetric matrix.

3 -4 1+2n  —4n
20. If A= , then prove that A" = " , Where n is any positive integer.
1 -1 n 1-2n
Ans:
We are required to prove that for alln eN
1+2n  —4n
P(n)=
n 1-2n
1+2(1) 4@ 3 4
Letn=1,then pay=|- T2 4D |13 =4y 0
1 1-2(0) 1 -1

which is true for n = 1.
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Let the result be true for n = k.
1+2k -4k }

Pll=A { kK 1-2k

Letn=k+1
o {1+2(k+1) —4(k+1)} {2k+3 —4k—4}
P(k+1) = A"t = -
k+1 1-2(k+1) k+1 -2k-1
ol {1+2k —4k}{3 —4}
Now, LHS = A“! = AFAl =
k 1-2k||1 -1
[@+2K).3+(=4k).1 (1+2K).(-4) + (-4k)(-1)
{ k.3+(1—2k).1 k.(-4) + (1- 2k)(-) }
C|3+2k —4-4k | 11+2(k+1)  -4(k+1)
{k+1 —1—2&{ k+1 —1—2(k+1)}

Therefore, the result is true for n =k + 1whenever it is true for n = k. So, by principle of
mathematical induction, it is true for all n € N.

1 2 0}0
21. For whatvaluesof x: [1 2 1]|2 0 1|/ 2[=07
1 0 2|x
Ans:
1 2 0}0
[1 2 1]j2 0 1{[2|=0
1 0 2|x
0+4+0
Since Matrix multiplication is associative, therefore [1 2 1] 0+0+x [=0
0+0+2x
4
=[1 2 1]| x |=0
2X

= [4+2x+2x]=0=[4+4x]=0
=4+4x=0=24x=-4=x=-1

3 1
22. If A:{ . 2},showthatAz—SA+7I:0.

Ans:

3 1
Given that A=
-1 2

I MR
s 543 ]
L
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8-15+7 5-5+0 0
{—5+5+0 3—10+7}{0
1
0
2

0
23. Find x, if [x -5 1] 2
0

o
0_

2 x

1 4:|O?
3

Ans:
1 0 2| «x
Giventhat [x -5 -1]|0 2 1|[4|=0
2 0 3|1
X+0+2
Since Matrix multiplication is associative, therefore [x -5 -1]| 0+8+1 |=0
2x+0+3
X+2
=[x -5 -1 9 |=0
2x+3

= [X(x+2) +(-5).9+ (-1)(2x+3)] =0
=[x*-48|=0=x"-48=0=x" =48
:x:imzﬂﬁ

. . 1 2 3 -7 -8 3
24. Find the matrix X so that X 4 =

5 6 2 4 6
Ans:
] 1 2 3 -7 -8 3
Given that X =
4 5 6 2 4 6

The matrix given on the RHS of the equation is a 2 x 3matrix and the one given on the LHS of the
equation is as a 2 x 3 matrix. Therefore, X has to be a 2 x 2 matrix.

a ¢
Now, let X =
sl

a+4c 2a+5c 3a+6¢C B -7 -8 3
b+4d 2b+5d 3b+6d| | 2 4 6

Equating the corresponding elements of the two matrices, we have
at+dc=-7, 2a+5c=-8, 3a+6Cc=-9

b+4d=2, 2b+5d=4, 3b+6d=6
Now,a+4c=—-7 = a=—-7-4c
2a+5c=-8 = —14—-8c+5c=-8

=-3c=6=c=-2

La=—T7-4(-2)=—-7+8=1

Now,b+4d=2 =b=2-4dand2b+5d=4 =4 —8d +5d =4
s.—3d=0=d=0

L b=2-40)=2

Thus,a=1,b=2,c=-2,d=0

1 -2
Hence, the required matrix X is {2 0 }

cosO@ sin@

—sin@ coso

25. If A= ]
—-sinn@ cosn@

.| cosn@ sinn@
, then prove that A" = ,neN
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26.

Ans:
We shall prove the result by using principle of mathematical induction.

cos@ sin@ . | cosng sinn@
We have P(n) : If A= ,then A" = ,neN

—sin@ coso —sinn@ cosn@
cos@ sin@
Letn=1,then P(1) = A" { }

—-sing@ cosO

Therefore, the result is true for n = 1.
Let the result be true forn = k. So

P(K) = A" = coské sinkéo
| =sinké cosko

Now, we prove that the result holds for n = k +1
e, P(k 1) = A { co_s(k +1)0  sin(k +1)9}
—sin(k +1)0@ cos(k +1)0
cosk@ sinkd || cos@ sind
—sink@ cos ke}{—sine cos@}
{ cosdcoskd —sindsinkd  cos@sinké +sin O cosko }

Now, P(k +1) = A" = Ak.A{

—sin@coskd +cosfsinkd —sinBsinkd +cosdcosko

cos(k@+0) sin(k6 +0) cos(k +1)@ sin(k +1)0
- {—sin(ke +0) cos(kd+ 9)} - {—sin(k +10 cos(k +1)9}
Therefore, the result is true for n = k + 1. Thus by principle of mathematical induction, we have
{ cosnf sin ne} \

n

—sinn@ cosné

2 -1 5 2 2 5 . .
Let A= ,B= ,C= . Find a matrix D such that CD - AB = O.
3 4 7 4 3 8

Ans:
Since A, B, C are all square matrices of order 2, and CD — AB is well defined, D must be a square
matrix of order 2.

b 2 51a bl [2 -1][5 2
,then CD-AB=0=> — =0
d 3 8llc d| |3 47 4
- 2a+5¢c 2b+5d 3 0 _ 00
3a+8c 3b+8d| |43 22| |0 O

- 2a+5c-3 2b+5d B 00
3a+8c—-43 3b+8d-22| |0 O

By equality of matrices, we get

(@]

a
Let D{

2a+5c-3=0 .. (1)
3a+8c-43=0 .. (2)
2b+5d=0 .. (3)
and3b+8d-22=0 .. (4)

Solving (1) and (2), we geta =-191, ¢ = 77. Solving (3) and (4), we get b = - 110, d = 44.

a b -191 -110
Therefore D = =
c d 77 44
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CHAPTER - 3: MATRICES

MARKS WEIGHTAGE - 05 marks
Previous Years Board Exam (Important Questions & Answers

2a+2 2
1. If {a+4 3b}={ ar b+ }writethevalueofa—Zb.

8 -6 8 a-8b
Ans:
4 2a+2 2
Give that a+ 3b _ a+ b+
8 -6 8 a-8b

On equating, we get
at4=2a+2,3b=b+2,a-8b=-6
=a=2,b=1

Now the valueofa-2b=2-(2x1)=2-2=0

2. If Ais a square matrix such that A% = A, then write the value of 7A — (1 + A)®, where | is an
identity matrix.

AnNs:
TA-(1+ A)3 =7A - {I3 + 312A + 3].A2 +A3}
:7A—{I+3A+3A+A2A} [ I3:I2:I,A2:A]

=7A-{l+6A+A}=7A-{l + 6A + A}
=7TA-{I +7A}=TA-1-7A =]

2X—Yy W
Ans:

. X-y Z -1 4
Given that =
2X—-y W 0 5
Equating, we get

x-y=-1...()
2x-y =0 ...(i0)

- 14
3 |f{X y Z}{O 5},findthevalueofx+y.

z=4,w=5

(i) - () >2x-y-x+y=0+1
=>Xx=landy=2
LX+y=2+41=3

1 0
4. Solve the following matrix equation for x : [x 1]{ ) 0} =0

Ans:

Given that [ x 1]{1 0}:0
-2 0

:>[x—2 0]:[0 0]

=Xx-2=0

=X=2
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3 41 |1 y| |7 0] _
5 If 2{5 X}{O J_LO 5]flnd(x y).

AnNs:

4 1 7
Given that 2 3 + e 0
5 x| |0 1] |10 5
6 8 1y 7 0
= + =
10 2x| (0 1| |10 5
7 8+y 7 0
: =
10 2x+1| |10 5
Equatingwe get8+y=0and 2x+1=5

—y=-8andx=2
=>X-y=2+8=10

0 1 -2
6. For what value of x, is the matrix A=|-1 0 3 |a skew-symmetric matrix?
x -3 0
Ans:
A will be skew symmetric matrix if
A=-A
0o 1 -2 0 -1 x 0 1 -—x
=/-1 0 3|=-|]1 0 -3|=(1 0 3
x -3 0 -2 3 0 2 -3 0

Equating, we get x = 2

1
7. If matrix A:{ 1 }and A% = kA, then write the value of k.

Ans:
Given A2 = kA

S P
=% 2]
=14 AL

=k=2
8. Find the value of a if a-b 2a+c) |-1°5
2a—-b 3c+d 0 13
Ans:
-b 2 -1
Given that a-b 2a+c = >
2a—-b 3c+d 0 13
Equating the corresponding elements we get.
a-b=-1...()
2a+c=5...(ii)
2a—b =0 ...(iii)
3c+d=13...(iv)
From (iii) 2a=b

Page - 51 -



10.

11.

12.

—a=—
2

Putting in (i) we get %— b=-1

:>—9:—1zb:2

2
sa=l1
(i)c=5-2x1=5-2=3
(iv)d=13-3x(3)=13-9=4
ie.a=1,b=2,¢c=3,d=4

-1 4 1 2 -
If o =A+ , then find the matrix A.
-2 1 3 0 4 9
Ans:
. 9 -1 4 1 2 -1
Given that =A+
-2 1 3 0 4 9
9 -1 4 1 2 -1
= A= -
{—2 1 3} {0 4 9 }
8 -3 5
= A=
-2 -3 -6
If A is a square matrix such that A2 = A, then write the value of (1 + A)? - 3A.

Ans:
(1+A2-3A=17+A2+2A -3A
=12+ A2-A

=P+ A-A[-A2=A]

=12=1.1=1
-1
1

2
If x
Bl
Ans:
. 2 -1
Given that x{ }+ y{ }
3 1
2x| |-y| (10
= + =
3% y 5
{Zx - y} {10}
=
3X+y 5
Equating the corresponding elements we get.
2x -y =10...(i)

3Ax+y=5..(i)
Adding (i) and (ii), we get 2x -y + 3x +y=10+5

1
{ ﬂ , write the value of x.

5|

=5x=15 =>x=3.

5

3 4
Find the value of x + y from the following equation: 2 X + =
7 y-3| |1 2

AnNs:

7 6
15 14

|
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13.

14.

15.

. X 5 3 4 7 6
Given that 2 + =
7 y-3| |1 2| |15 14
2x 10 3 -4 7 6
= + =
14 2y-6 1 2 15 14

2X+3 6 7 6
= =
15 2y -4 15 14
Equating the corresponding element we get

2x+3=T7and2y-4=14

7-3 14+4
:X:T and y=

—=x=2andy=9
SLX+y=2+49=11

3 4
-1 2 1
If T=|-1 2|and B= , then find AT - BT.
1 2 3
0 1
Ans:
-1 1
: 121 .
Given thatB = =B =2 2
1 2 3 1 3

3 4/ |-11 4 3
Now, A'-B"=|-1 2|-| 2 2|=/-3 0
0 1 1 3 -1 -2

2 3|1 -3 -4 6 .
If = , write the value of x
5 7|1-2 4 -9 X

AnNs:
) 2 3|1 -3 -4 6
Given that =
5 71||-2 4 -9 x
2-6 —6+12 -4 6
: =
5-14 -15+28 -9 x
-4 6 -4 6
: =
-9 13 -9 x

Equating the corresponding elements, we get
x=13

) . cos@ sin@ sin@ —cosd
Simplify: cos@| . .
—sin@® coso cos@ sin@
Ans:
cos@ sin@ sin@ —cosd
cosf| +sin@ .
—sin@® coso cos@ sin@

—sinfcos®  cos’ 6O sin@ cosO sin® 6

cos? 0 +sin’ 0 0 10
= ) =
0 cos? 0 +sin’ 0 0 1

{ cos? @ sin@cos@} { sin2@ —sin@cos@}
= +
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X+Yy+1z 9
16. Write the values of x —y + z from the following equation: | x+z |=|5
7

y+12
Ans:
By definition of equality of matrices, we have
X+y+z=9..()
X+z=5... (i)
y+z=7..(iii)
(i) (i) >x+y+z-x-z =9-5
=y=4..(iv)

(i) = (iv) >x-y+z=5-4
=>x-y+z=1

2x 5 7 5
17.If y&ex = , then find the value of y.
-X 3 2 3

AnNs:

. y+2x 5 7 5
Given that =
—X 3 -2 3

By definition of equality of matrices, we have
y+2x=7

-X=-2=>Xx=2

LYy+2(2)=7=y=3
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OBJECTIVE TYPE QUESTIONS (1 MARK)

1. If amatrix has 6 elements, then number of possible orders of the matrix can be
(@) 2 (b)4(c)3(d)6

2. If A and B are square matrices of the same order, then (A + B) (A - B) is equal to
(a) A> - B? (b) A~ BA—-AB - B?(c) A>- B>+ BA - AB (d) A~ BA + B> + AB

2 3
2 -1 3
3. IfA:{ }andB: 4 -21,then
-4 51
1 5
(@) only AB is defined (b) only BA is defined
(c) AB and BA both are defined (d) AB and BA both are not defined.

0 05
4. Thematrix A=|{0 5 0fisa
500
(a) scalar matrix (b) diagonal matrix (c) unit matrix (d) square matrix

5. If A and B are symmetric matrices of the same order, then (AB' -BA") is a
(a) Skew symmetric matrix (b) Null matrix (c) Symmetric matrix (d) None of these

isa

o O &

0 0
6. ThematrixP=|0 4
4 0
(b)d

(a) square matrix (b) diagonal matrix (c) unit matrix (d) none

; 2
7. If A=Jaj] is a2 x 3 matrix, such that aij:%,then a3 IS
1 2 9 16
a) — b) = Cc) = d) —
(a) c (b) c (©) c (d) c
8. If A =diag(3, -1), then matrix A is
0 3 -1 0 3 0 3 -1
a b C d
TPt IO d B P B CT

9. Total number of possible matrices of order 2 x 3 with each entry 1 or 0 is
(a) 6 (b) 36 (c) 32 (d) 64

10. If A is a square matrix such that A> = A, then (I + A)?> = 3A is
@) 1 (b) 2A (c) 31 (d) A

11. If matrices A and B are inverse of each other then
(a) AB=BA (b) AB=BA=1(c) AB=BA=0(d) AB=0,BA=1

12. The diagonal elements of a skew symmetric matrix are
(a) all zeroes (b) are all equal to some scalar k(# 0)
(c) can be any number  (d) none of these
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

5 X
IfA:{ }andA:A'then
y O
@x=0,y=5({0)x=y ()x+y=5(d)x-y=5
If a matrix A is both symmetric and skew symmetric then matrix A is

(a) a scalar matrix (b) a diagonal matrix
(c) a zero matrix of order n x n  (d) a rectangular matrix.

cosx. s X} then F(x) F(y) is equal to

If F(x) =
) {—sinx COS X

(@) F(x) (b) F(xy) (c) F(x +y) (d) F(x - y)

IfA= , then A® is equal to

O O

0
1
0

o O -

(a) zero matrix (b) A (c) I (d) none of these

3 1
IfA:{ . 2},thenAz—SA—Yl is

(a) a zero matrix (b) an identity matrix
(c) diagonal matrix (d) none of these

. - : 0 2 10 o
The matrix A satisfies the equatlon{ 1 JA{O J then matrix A is
L 1
2 0 1 -2 2 1 2
a b C d
(){1 _J (){1 0} ()l ; (){_1 0}
2

0 2
If A= , then A% is
2 0

0 4 4 0 0 4 4 0
(a) L 0} (b) L 0} (c) {0 4} (d) {0 4}

Total number of possible matrices of order 3 x 3 with each entry 2 or 0 is
(@) 9 (b) 27 (c) 81 (d) 512

if 2x+y 4x| |7 Ty-13
5x—7 4x| y X+6
@x=3,y=1(b)x=2,y=3(c)x=2,y=4(d)x=3,y=3

} , then the value of x + y is

. sin!(xz) tan (1j . —cos '(xzr) tan™' (1j
IfA= = d ,B=-— d , then A —B is equal to
" sint (1] cot™(x) ™1 sint (1] —tan~'(zx)
T T

@) 1 (b) O (c) 21 (d) %I
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23.

24,

25.

26.

27,

28.

29.

30.

31.

32.

33.

If A and B are two matrices of the order 3 x m and 3 x n, respectively, and m = n, then the order of
matrix (5A — 2B) is
@mx3((Mm)3x3(c)ymxn(d)3xn

0 1
If A= L 0}, then A? is equal to

0
@ E ﬂ b) E 8} © B ﬂ 0 Ll) J

If matrix A = [ajj]2x 2, where aij = 1 if i # j and 0 if i = j then A? is equal to
(@) 1 (b) A (c) 0 (d) None of these

1 00
The matrix |0 2 Olisa
0 0 4
(a) identity matrix (b) symmetric matrix (c) skew symmetric matrix (d) none of these

0O -5 8
The matrix | 5 0 121}isa
-8 -12 0

(a) diagonal matrix (b) symmetric matrix (c) skew symmetric matrix (d) scalar matrix

If A is matrix of order m x n and B is a matrix such that AB’ and B’A are both defined, then order of
matrix B is

@mxm(b)nxn ©nxm(d)ymxn

If A and B are matrices of same order, then (AB'-BA’) is a
(a) skew symmetric matrix (b) null matrix (c) symmetric matrix (d) unit matrix

On using elementary column operations C> — Cz — 2Cs in the following matrix equation
1 -3 1 -1}|3 1
= , we have :

BE a

1 -5 1 -1||3 -5 1 -5 1 -1||3 -5
(a){o 4}{—2 2}{2 o} (b){o 4}{0 J{o 2}

1 -5 1 3|13 1 1 -5 1 -1||3 -5
(C){z 0}{0 1}{—2 4} (d){z 0}{0 1}{2 o}

If A is a square matrix such that A% =1, then (A —1)® + (A + 1)® —7A is equal to
@ A (b) I=A(c) I +A (d) 3A

For any two matrices A and B, we have
(a) AB = BA (b) AB # BA (c) AB = O (d) None of the above

On using elementary row operation R; — R1 — 3Rz in the following matrix equation:

4 2 1 2|12 0
= , we have :
{3 3} {0 B}L 1}
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34. If A and B are two skew symmetric matrices of same order, then AB is symmetric matrix if

=)

35. If A and B are matrices of same order, then (3A —2B)’ is equal to
36. Addition of matrices is defined if order of the matrices is

37. matrix is both symmetric and skew symmetric matrix.
38. Sum of two skew symmetric matrices is always matrix.

39. The negative of a matrix is obtained by multiplying it by

40. The product of any matrix by the scalar is the null matrix.
41. A matrix which is not a square matrix is called a matrix.
42. Matrix multiplication is over addition.

43. If A is a symmetric matrix, then A% is a matrix.

44. 1f A is a skew symmetric matrix, then A% is a

45. If A and B are square matrices of the same order, then

(i) (AB)' = :
(i) (kA)' = . (k is any scalar)
(ii) [k (A-B)] = :
46. If A is skew symmetric, then KA is a . (k is any scalar)

47. If A and B are symmetric matrices, then
(i) AB-BAisa
(i) BA-2ABisa
48. If A is symmetric matrix, then B’AB is
49. If A and B are symmetric matrices of same order, then AB is symmetric if and only if

50. In applying one or more row operations while finding A= by elementary row operations, we obtain
all zeros in one or more, then A~
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CHAPTER — 4: DETERMINANTS
MARKS WEIGHTAGE - 05 marks
NCERT Important Questions & Answers
:‘6
18

X 2

18 X
Ans:

2
i then find the value of x.

Given that

X 2/ |6 2
18 x| (18 6
On expanding both determinants, we get
XXX—18%x2=6%x6—18x2 = x*~36=36—36
= x2-36=0= x*=36

=>X=%6

2. Find values of k if area of triangle is 4 sq. units and vertices are
() (k, 0), (4, 0), (0, 2) (ii) (=2, 0), (0, 4), (0, k)

Ans:
k 0
(i) We have Area of triangle = %4 0 =4
0 2
=|k(0—2)+1(8—0)|=8
=k(0-2)+18-0)=+8
On taking positive sign —2k + 8 = 8
=-2k=0
=k=0
On taking negative sign 2k + 8 =— 8
=-2k=-16
=k=38
=k =0, 8
-2 0
(if) We have Area of triangle:% 0 4 1=4
0 k

=|-2(4-k +1(0-0)=8
— -2(4-K+10-0)=+8
=[-8+2k]=%8
On taking positive sign, 2k —8=8 =2k =16 =k =8
On taking negative sign, 2k —8=—-8 =2k=0 =k=0
=k =0, 8
3. If area of triangle is 35 sq units with vertices (2, — 6), (5, 4) and (k, 4). Then find the value of k.
Ans:
2 -6
We have Area of triangle :% 5 4 =35
k 4

= [2(4—-4)+6(5—-k)+1(20 —4k)| =70
= 2(@4-4)+6(5—k)+1(20 —4k) = + 70
= 30-6k+20—-4k=%70

On taking positive sign, — 10k + 50 = 70
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= —10k=20 => k=-2

On taking negative sign, — 10k + 50 = — 70
=-10k=-120 = k=12

sk=12,-2

Using Cofactors of elements of second row, evaluate A =

= N Ol
N O W
W = o

AnNs:
5 3 8

Giventhat A=[2 0 1
1 2 3
Cofactors of the elements of second row

Ay = (_1)2+1

3 8
=—(9-16)=7
, 3‘ (9-16)

2+25 8_ _ _
Ay =7 3‘—(15 8)=7

5
and A, =(-1)*° .

Now, expansion of A using cofactors of elements of second row is given by

A:a21A21+a22A22+a23A23
:2X7+0X7+1(—7)=14—7:7

= —(10-3)=-7

3 1
IfA= { . 2}, show that A> —5A + 71 = O. Hence find A™.
Ans:
. 3 1
Given that A = { }

-1 2
Now, A2-5A +71=0

) 3 1][3 1] [9-2 3+2 8 5
A= AA= = =
-1 2||-1 2] |-3-2 -1+4]| |-5 3
8 5 3 1 10
= -5 +7
-5 3] |-1 2 01
|8 5] [ 5] [7 0
|5 3] |-5 10] |0 7

[8-15+7 5—5+0}{0 0}

| -5+5+0 3-10+3] [0 O
L A2-B5A+71=0
3 1
| Al= =6+1=7%0
-1 2
- A7 exists.

Now, AA—-5A=-17I

Multiplying by A™! on both sides, we get

AA (AT -BAA T =—TI(AY)

= Al -5l =-7A"" (using AA'= land IAT=A")
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50 3 1

A-lz—l(A—sl)zl(E,l—A)zl -~

7 7 7110 5 -1 2
_1 2 -1
711 3
A—lzl 2 -1

711 3

. 3 1] . )

For the matrix A = 1 o , find the numbers a and b such that A+ aA + bl = O.

AnNs:
31
Given that A = { }

, 3 2 9+2 6+2 ll 8
A =AA=
1 3+1 2+1 4 3

Now, A% +aA+bl =

-4 3 L Mé -0
- 14l ij {3: Za} B b}

[11+3a+b 8+2a
—
4+a 3+a+b 0 0

If two matrices are equal, then their corresponding elements are equal.
= 11+3a+b=0...(I)
8+2a=0...(i0)
4+a=0...(ii)
and3+a+b=0...(iv)
Solving Egs. (iii) and (iv), we get4 +a =0
= a=-—4
and3+a+b=0
=3-4+b=0=b=1
Thus,a=—4andb=1

1 1 1
For thematrix A= |1 2 -3/, Show that A>-6A2+5A + 11 1= 0. Hence, find A™.
2 -1 3
Ans:
1 1 1
Giventhat A=|1 2 -3
2 -1 3
1 1 171 1 17 [1+41+2 1+2-1 1-3+3] [4 2 1
A2=AA=|1 2 -3||1 2 -3|=|1+2-6 1+4+3 1-6-9|=|-3 8 -14

3 2-1+6 2-2-3 2+3+9 7 -3 14
4 2 11 1 1 4+2+2 4+4-1 4-6+3

1 2 -3|=|-3+8-28 -3+16+14 -3-24-42

2 -1 3 7-3+28 T7-6-14 7+9+42
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8 7 1]

=| 23 27 -69
| 32 -13 58 |
o A= 6A +5A+11I
(8 7 1] [4 2 1 11 1

=-23 27 -69|-6/-3 8 -14|+5/1 2 -3|+110 1 O

132 -13 58| |7 -3 14| |2 -1 3
(8 7 17][24 12 67 7[5 5

[ 8-24+5+11 7-12+5+0 1-6+5+0
=|-23+18+5+0 27-48+10+11 —-69+84-15+0
_32—42+10+0 -13+18-5+0 58-84+15+11

[0 0 0

=0 0 0(=0

0 00
1 1 1

ARl 2 -3 =1(6-3)-1(3+6)+1(-1-4)=3-9-5=-11%0
2 -1 3

o AT exist

Now, A* —6A’ +5A+111 =0
= AA(AA D) —BA(AA D) +5(AA ) +11(IA ) =0
— AAl —BAIl +51 +11A ™ =0

= A’ -6A+5] =-11A"

:A‘lz—ﬁ(A2—6A+5l)

:>A‘1:1—11(—A2+6A—5I)

[ -4+6-5 -2+6-0 -1+6-0
:A‘lzﬁ 3+6-0 -8+12-5 14-18-0
|-7+12-0 3-6-0 -14+18-5

(-3 4 5

:>A-1=i 9 -1 -4
11

|5 -3 -1

11 0 0
=|-23 27 -69|-|-18 48 -84|+|5 10 -15(+/0 11 O

032 -13 58| |42 -18 8| [10 -5 15| |0 0 11

-4 -2 -1] [1 1 1 100
~at=11l3 8 14|16/1 2 3|50 1 0
Y7 3 2 -1 3 001
4 -2 116 6 6] [500
~at=1ll3 8 14|46 12 18|-[0 5 0
M7 3 14|12 6 18] [005
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8. Solve system of linear equations, using matrix method,

2X+y+z=1
3
X=2y—-2=—
y 2
3y-52=9
Ans:
The given system can be written as AX = B, where
2 1 1 X 1
A=|2 -4 -2|,X=|y|and B=|3
0 3 -5 z 9
2 1 1
|Al=12 -4 -2|=2(20+6)-1(-10-0)+1(6-0)
0 3 -5

=52+10+6=68+£0
Thus, A is non-singular, Therefore, its inverse exists.
Therefore, the given system is consistent and has a unique solution given by X = A'B.
Cofactors of A are
A11 =20+ 6 =26,
Az =—(—10+0) =10,
Az=6+0=6
An=—(—5-3)=8§,
Axn=—-10—-0=-10,
Ap=—(6-0)=-6
Asi=(—-2+4)=2,
Axz=—(—4-2)=6,
Azz=—8-2=-10
26 10 6] [26 8 2
adj(A)=| 8 -10 -6| =|10 -10 6

2 6 -10 6 -6 -10

26 8 2
A‘lz%(ade):é 10 -10 6
Al 6 -6 -10
X 26 8 2 |1
Now, X =A"'B=|y _ L 10 -10 6 |3
z 6 -6 -10]|9
1
X 26+24+18 68
1 1 1
=|y|=—|10-30+54 :@ 34 |= 2
z 6-18-90 -102 _3
L2 ]
Hence, x =1, y:l and z:_—3
2 2

9. Solve system of linear equations, using matrix method,
X-y+z=4
2x+y-3z=0
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X+ty+z=2

Ans:

The given system can be written as AX = B, where
1 -1 1 X 4

A=|2 1 -3|,X=|y|and B=|0
1 1 1 z 2
1 -1 1
Here,|Al=2 1 -3 =1(1+3)-(-1)(2+3)+12-1)=4+5+1=10#0
1 1 1

Thus, A is non-singular, Therefore, its inverse exists.
Therefore, the given system is consistent and has a unique solution given by X = A™'B.
Cofactors of A are

Ai1=1+3=4,
Ap=—(2+3)=-5,
Aiz=2-1=1,
A=—(—1-1)=2,
A»n=1-1=0,
A=—(1+1)=-2,
Az1=3-1=2,
A =—(—3-2)=35,
Azz=1+2=3
45 1T [4 2 2
adj(A)=[2 0 -2| =|-5 O
2 5 3 1 -2 3
4 2 2
At agipy=t|s 0 s
| Al 10
1 -2 3
X 4 2 2|4
Now, X =A'B=|y :% -5 0 5|0
z 1 -2 32
X 16+0+4 20 2
=35’ :i -20+0+10 :% -10|=|-1
z 4+0+6 10 1

Hence,x=2,y=—1landz=1.

10. Solve system of linear equations, using matrix method,

2x+3y+3z=5

X-2y+z=-4

3X-y-2z2=3

Ans:

The given system can be written as AX = B, where
2 3 3 X 5

A=|1 -2 1 |,X=|y|and B=|-4
3 -1 -2 z 3
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2 3 3
Here,|Al=]1 -2 1[=2(4+1)-3(-2-3)+3(-1+6)
3 -1 -2
=10+15+15=40+#0
Thus, A is non-singular. Therefore, its inverse exists. Therefore, the given system is consistent
and has a unique solution given by X = A™'B
Cofactors of A are
Ann=4+1=5,
Ap=-(-2-3)=5,
Aiz=(—1+6)=5,
An=—(—6+3)=3,
A= (—4-9)=—13,
Ax=—(-2-9)=11,
A31=3+6=09,
Ax=—(2-3)=1,
Azz=—4-3=-7
5 5 5 [5 3 9
adj(A)={3 -13 11| =[5 -13 1
9 1 -7 5 11 -7

5 3 9

At adin=tls 13 1
Al 40

5 11 -7

X 5 3 9|5
Now, X =A"'B=|y :4—10 5 -13 1] -4
Z 5 11 -7
1
2

3
X 25-12+27 40
= _ L 25+52+3 :4% 80 |=
z 25-44-21 -40| | -1

Hence,x=1,y=2andz=-1.

11. Solve system of linear equations, using matrix method,

X-y+2z=7
3X+4y-52=-5
2x-y+3z2=12
Ans:
The given system can be written as AX = B, where
1 -1 2 X 7
A=|3 4 -5|,X=|y|and B=|-5
2 -1 3 z 12
1 -1 2
Here,| A|=|13 4 -5=1(12-5-(-1D (9 +10)+2(—3-79)
2 -1 3

=7+19-22=4+#0

Thus, A is non-singular. Therefore, its inverse exists.

Therefore, the given system is consistent and has a unique solution given by X = A™'B
Cofactors of A are

Ap=12-5=17,

Page - 66 -



Ap=—9+10)=-19,
Ap=—3-8=-11,
Ai=—(-3+2)=1,

An=3-4=-1,
An=—(—1+2)=—1,
As1=5-8=-3,
Ap=—(-5-6)=11,
Ass=4+3=7
7 -19 -11] [7 1 -3
adj(A)=| 1 -1 -1|=/-19 -1 11
-3 11 7 -11 -1 7
7 1 -3
4 1 . 1
L At=——(adjd)==|-19 -1 11
| Al 4
-11 -1 7
X 7 1 -3|| 5
Now, X =A"'B=|y :% -19 -1 11||-4
z -11 -1 7 3
[ x 49-5-36 8 2
=35’ :% -133+5+132 :% 4 =1
K —77+5+84 12 3
Hence,x=2,y=1andz=3.
[2 -3 5
12.1fA=|3 2 —4|find A™. Using A, Solve system of linear equations
11 -2
2x-3y+52=11
3X+2y-4z2=-5
X+y-2z=-3
Ans:
The given system can be written as AX = B, where
2 -3 5 X 11
A=[3 2 -4| X=|y|and B=|-5
1 1 -2 z -3
2 -3 5
Here,|Al=|3 2 -4/ =2(-4+4)—(=3)(-6+4)+5(3-2)
1 1 =2

=0-6+5=-1%£0
Thus, A is non-singular. Therefore, its inverse exists.

Therefore, the given system is consistent and has a unique solution given by X = A™'B

Cofactors of A are

A11:—4+4=0,
Ap=—(—6+4)=2,
Aiz3=3-2=1,

An=—(6-5)=-1,
An=—4-5=-9,
Ax=—(2+3)=-35,
Az =(12-10)=2,
Az =— (=8 —15)=23,
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As3=4+9=13
0 2 1T [0 -1 2
adj(A)=-1 -9 -5| ={2 -9 23
2 23 13 1 -5 13
0o -1 2 0 1 -2
A‘lzﬁ(ade):_i1 2 -9 23|=|-2 9 -23
1 -5 13 -1 5 -13
X 0 1 -2|11
Now, X =A'B=|y|=|-2 9 -23||-5
z -1 5 -13}||-3
X 0-5+6 1
=|y|=|-22-45+69 |=| 2
z -11-25+39 3
Hence,x=1,y=2andz=3.

13. The cost of 4 kg onion, 3 kg wheat and 2 kg rice is Rs 60. The cost of 2 kg onion, 4 kg wheat
and 6 kg rice is Rs 90. The cost of 6 kg onion 2 kg wheat and 3 kg rice is Rs 70. Find cost of
each item per kg by matrix method.

Ans:

Let the prices (per kg) of onion, wheat and rice be Rs. x, Rs. y and Rs. z, respectively then
4x + 3y + 22 =60, 2x + 4y + 62 =90, 6x + 2y + 3z =70

This system of equations can be written as AX = B, where

4 3 2 X 60
A=|2 4 6|, X=|y|and B=|90
6 2 3 z 70
4 3 2
Here,|Al=12 4 6[=4(12—-12) —3(6 —36) +2(4 — 24)
6 2 3

=0+90-40=50#0

Thus, A is non-singular. Therefore, its inverse exists. Therefore, the given system is consistent and
has a unique solution given by X =A"'B
Cofactors of A are,

A11:12—12=0,

A1z =—(6 —36) =30,

A1z =4-24=-20,
Au=—(9—-4)=-5,
An=12-12=0,

Az =— (8 —18) = 10,

Az = (18 — 8) = 10,

Az =— (24 —4)=—-20,

Az3=16—-6=10
0 30 -20] [0 -5 10
adj(A)=|-5 0 10| =[30 0 -20
10 -20 10 20 10 10
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14.

0 -5 10
Aat=Ladiy=L 30 0 —20

Al >0 -20 10 10
X 0 -5 10 (|60
Now, X =A'B=|y -1 30 0 -201|90
z -20 10 10 || 70

X 0-450+700 250
=y L 1800+ 0-1400 :% 400 |=|8
z —1200+900+ 700 400
S x=5,y=8andz=8.

Hence, price of onion per kg is Rs. 5, price of wheat per kg is Rs. 8 and that of rice per kg is Rs. 8.

Solve the system of equations:
2 3 10
+—+—=4
z
_ +E =1
z
20

+———=2
z

Xy
4 6
Xy
6 9
Xy
Ans:

Let 1 P, 1 q and 1 r, then the given equations become
X y z

2p+3q+10r=4,4p—-6q+5r=16p+9q—20r=2
This system can be written as AX = B, where

2 3 10 p 4
A=|4 -6 5 || X=|q|and B=|1
6 9 -20 r 2
2 3 10
Here,|Al=14 -6 5 |=2(120-45)-3(-80-30)+10(36 +36)
6 9 -20

=150+ 330 + 720 = 1200 # 0
Thus, A is non-singular. Therefore, its inverse exists.
Therefore, the above system is consistent and has a unique solution given by X = A™'B
Cofactors of A are
Al = 120 - 45 = 75,
A, =—(—80—30)=110,
A13 = (36 + 36) = 72,
Az1 =—(— 60— 90) = 150,
Az = (— 40— 60)=— 100,
Az =—(18—18)=0,
Az =15+60 =75,
Az = — (10 — 40) = 30,
Azz=—12-12=-24
.

75 110 72 75 150 75
adj(A)=|150 -100 0 | =110 -100 30
75 30 -24 72 0 -24
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75 150 75

A-lzi(ade)zi 110 -100 30
|A| 1200
72 0 -24
X 75 150 75 |[4
X=A'B=|y L 1110 100 30 |1
1200
z 72 0 -24|2
17
x| | [300+150+150] f600 i
=Y :m 440-100+60 :% 400 |= g
z 288+0-48 240 |
5]
Lpolgott
2’7 3 5
1. 11 111
x 2'y 3z 5
=>x=2,y=3andz=5.

. 2 3 L . :
15. Show that the matrix A= L 2} satisfies the equation A2 —4A + 1 = O, where | is 2 x 2

identity matrix and O is 2 x 2 zero matrix. Using this equation, find A™.
Ans:

2 3
Given that A= { }
1 2

, 2 32 3] [7 12
A =AA= =
1 2|1 2 4 7
, 7 12] [2 3] [1 0
Hence, A°—4A+1 = -4 +
4 7 1 2 01
7 12 8 12 10 7-8+1 12-12+0 00 o
= — —+ = = =
4 7 4 8 01 4-4+0 7-8+1 00
Now, A’—4A+1=0
= AA-4A=-I
= AA(A)-4AA" =A™ (Post multiplying by A™ because |A| # 0)

= A(AA ) -4 =-A"
— Al 4] =—A"

| 1 0| [2 3] [4-2 0-3] [2 -3
= Al=41-A=4 - = =
0 1| |1 2| |o-1 4-2| |1 2

. { 2 —3}
= A =
-1 2
16. Solve the following system of equations by matrix method.
3X-2y+32=8
2X+y-z=1
4x -3y +22=4
Ans:
The system of equation can be written as AX = B, where

Page - 70 -



17.

3 -2 3 X 8
A=|2 1 -1|,X=|y|and B=|1

4 -3 2 z 4
3 -2 3
Here,|Al=12 1 -
4 -3 2

=3(2-3)+2(4+4)+3(-6-4)=-17+#0
Hence, A is nonsingular and so its inverse exists. Now
A1 =-1, A1 =-8, Ai3=-10
An=-5 Axn=-6As=1
A1 =-1,A32=9 As3=7
-1 -8 10] [-1 -5

adj(A)=|-5 6 1| =(-8 -6 9
-1 9 7 -10 1 7
-1 -5
AT :—(adJA)——i -8 6 9
| Al 17
-10 1 7
X -1 -5 -1}||8
X=A"B=|y :—% -8 -6 9|1
z -10 1 7 ||4
X -17 1
=Y :—i -34|=|2
17
z -51 3

Hencex=1,y=2andz=3.

1 -1 2{-2 0 1

Use product [0 2 -3 9 2 -3|tosolve the system of equations
3 2 4|6 1 -2
X-y+2z=1
2y-3z=1
3X-2y+47=2

AnNs:

-1 212 0 1

Consider the product 0 2 [ 2 —3]

-2 46 1 -2

-2-9+12 0-2+2 1+3-4 1 00

=| 0+18-18 0+4-3 0—6+6} 010

—-6-18+24 0-4+4 3+6-8 0 0 1
1 -1 27" [2 0 1
Hence,/0 2 -3| ={9 2 -3
3 -2 4 6 1 -2

Now, given system of equations can be written, in matrix form, as follows
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1
0 2 -3||ly|l=|1
2

X 1 -1 2 1 -2 0 1|1
= 3} 1l|= -3 1
z -2 4 2 21| 2
—2+0+2 0
=| 9+42-6 |=|5
6+1-4 3
Hencex=0,y=5andz=3
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CHAPTER - 3: DETERMINANTS
MARKS WEIGHTAGE - 05 marks
Previous Years Board Exam (Important Questions & Answers
1. I'&et A be a square matrix of order 3 x 3. Write the value of |2A|, where |A| = 4.
ns:

Since |2A| = 2"|A| where n is order of matrix A.
Here |A|=4andn=3

s 2Al =23 x4 =32
102 18 36
2. Write the value of the following determinant: | 1 3 4
17 3 6
Ans:
102 18 36
Giventhat A=|1 3 4
17 3 6
Applying R1 — R1 - 6R3
0 00
A=|1 3 4=0 (Since Ry is zero)
17 3 6

3. If Aisasquare matrix and |A| = 2, then write the value of | AA’| , where A' is the transpose of
matrix A.
Ans:
|AA]'=|Al. |A'| = |Al. JAI= AP =2x 2 =4,
[since, | AB|=|A|.|B| and| A|=| A’|, where A and B are square matrices.]

4. If Aisa3x3matrix, |A|# 0 and [3A| = k |A|, then write the value of k.

Ans:
Here, [3A| = k|A|
= 3A| = K|A| [~ |kA] = kn|A| where n is order of A]
=27 |A| =K|A|
=k=27
a+ib c+id‘
5. Evaluate: . )
—c+id a-ib
Ans:
a+ib c+id . . ) .
exid a_ibﬂ' (a+ib)(a—ib)—(c+id)(-c+id)

=(a+ib)(a—ib)+(c+id)(c—id)
— &’ i’ +¢*—i’d?
=a’+b?+c?+d?

X+2 3

X+5
Ans:

6. If

‘:3, find the value of x.
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10.

Given that x+2 3‘:
X+5 4
= 4x+8-3x-15=3
=X-7=3
=x=10
5 3 8

IfA=|2 0 1, writethe minor of the element ays.

1 2 3
Ans:

5 3
Minor of az3 = =10-3=7.
1 2

cos15® sin15°

Evaluate: |
sin75°  cos75°

Ans:

Expanding the determinant, we get

cos 15° . cos 75° - sin 15° . sin 75°

=cos (15°+ 75°) =c0os 90° =0

[since cos (A + B) = cos A. cos B —sinA . sin B]

2 3 4
Write the value of the determinant |5 6 8
6x 9x 12x
Ans:
2 3 4
Given determinant |A|=|5 6 8
6x 9x 12x
2 3 4
=3x|5 6 8/ =0( Ri=Ry)
2 3 4

Two schools P and Q want to award their selected students on the values of Tolerance,
Kindness and Leadership. The school P wants to award Rs. x each, Rs. y each and Rs. z each
for the three respective values to 3, 2 and 1 students respectively with a total award money of
Rs. 2,200. School Q wants to spend Rs. 3,100 to award its 4, 1 and 3 students on the respective
values (by giving the same award money to the three values as school P). If the total amount of
award for one prize on each value is Rs. 1,200, using matrices, find the award money for each
value. Apart from these three values, suggest one more value that should be considered for

award.

Ans:

According to question,
3X+ 2y +2=2200

4x +y + 3z = 3100
X+y+z=1200

The above system of equation may be written in matrix form as AX =B
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11.

321 X 2200
A=|4 1 3|,X=|y|and B=|3100
111

z 1200
3 21
Here,|Al=|4 1 3=3(1-3)-2(4-3)+1(4-1)=-6-2+3=-5%0
1 11
. Al exists.

Now, A1 = (1 -3) =-2,
Ap=-(4-3)=-1,

Aiz=(4-1)=3,
A=-(2-1)=-1,
Axn=(3-1)=2,
Ax=-(3-2)=-1
Az =(6-1) =5,
Az =—(9-4) =-5,
Az =(3-8)=-5
2 -1 3] [-2 -1 5
adj(A)=|-1 2 -1, =|-1 2 -5
5 -5 -5 3 -1 -5
-2 -1 5 2 1 -5
AT :i(ade) :i -1 2 -5 zl 1 -2 5
| Al -5 5
3 -1 -5 -3 1 5
X 2 1 -5| 2200
Now, X =A"'B=|y _1 1 -2 5 /3100
Z -3 1 5 (/1200
X 4400+ 3100-6000 1500 300
=35’ :l 2200-6200+ 6000 :% 2000 | =1 400
z —6600 + 3100 + 6000 2500 500

= X =300,y =400, z=500
i.e., Rs. 300 for tolerance, Rs. 400 for kindness and Rs. 500 for leadership are awarded.
One more value like punctuality, honesty etc may be awarded.

10 students were selected from a school on the basis of values for giving awards and were
divided into three groups. The first group comprises hard workers, the second group has
honest and law abiding students and the third group contains vigilant and obedient students.
Double the number of students of the first group added to the number in the second group
gives 13, while the combined strength of first and second group is four times that of the third
group. Using matrix method, find the number of students in each group. Apart from the
values, hard work, honesty and respect for law, vigilance and obedience, suggest one more
value, which in your opinion, the school should consider for awards.
Ans:
Let no. of students in Ist, 2nd and 3rd group to x, y, z respectively.
From the statement we have

X+y+z=10

2x +y =13

X+y-4z=0

The above system of linear equations may be written in matrix form as AX = B where
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12.

111 X 10
A=2 1 0|, X=|y|and B=|13
11 -4 Z 0
111
Here|Al=2 1 0|=1(-4-0)-1(-8-0)+1(2-1)=-4+8+1=5=0
11 -4
- A7t exists.

NOW,A11:—4—0:—4
Ap=-(-8-0)=8
Ap=2-1=1
An=—(-4-1)=5
Axp=-4-1=-5
Ax=-(1-1)=0

As=0-1=-1
An=-0-2)=2
Az=1-2=-1
4 8 1T [4 5 -1
adj(A)=| 5 5 0| =8 -5 2
102 1 0 -1
4 5 -1
At adipy=i s 5 2
| Al 5
1 0 -1
x] [-4 5 -1][10
Now, X =A'B=|y :% 8 -5 2|13
Z | 1 -1 0

=x=5y=3,2=2

The management committee of a residential colony decided to award some of its members (say
x) for honesty, some (say y) for helping others and some others (say z) for supervising the
workers to keep the colony neat and clean. The sum of all the awardees is 12. Three times the
sum of awardees for cooperation and supervision added to two times the number of awardees
for honesty is 33. If the sum of the number of awardees for honesty and supervision is twice the
number of awardees for helping others, using matrix method, find the number of awardees of
each category. Apart from these values, namely, honesty, cooperation and supervision, suggest

one more value which the management of the colony must include for awards.

Ans:
According to question
X+y+z=12
2Xx+3y+32=33
X-2y+z=0
The above system of linear equation can be written in matrix form as AX = B where
1 1 1 X 12
A=12 3 3|,X=|y|and B=|33
1 -2 1 z 0
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13.

1 1 1
Here,|Al=2 3 3

1 -2 1
=1(3+6)-1(2-3)+1(-4-3)=9+1-7=3
. A7 exists.
A11=9 Ap=1 Ai=-7
A1=-3,A2»=0Ax=3
A31=0,A=-1,Az3=1

T

9 1 -7 9 3 0

adj(A)=|-3 0 3| =1 0 -1
0 -1 1 -7 3 1
[ -3 0
A‘lzi(ade):l 1 0 -1
| Al 3
-7 3 1
X | 9 -3 0][12
Now, X =A'B=|y o0 s
Z | 3 -7 3 1|0
X 108-99 9 3
=Y :1 12+0+0 :l 12 |=|4
z _ga+99| 15| |5

=>x=3,y=4,2z=5

No. of awards for honesty = 3

No. of awards for helping others = 4

No. of awards for supervising = 5.

The persons, who work in the field of health and hygiene should also be awarded.

A school wants to award its students for the values of Honesty, Regularity and Hard work with
a total cash award of Rs. 6,000. Three times the award money for Hardwork added to that
given for honesty amounts to = 11,000. The award money given for Honesty and Hardwork
together is double the one given for Regularity. Represent the above situation algebraically
and find the award money for each value, using matrix method. Apart from these values,
namely, Honesty, Regularity and Hardwork, suggest one more value which the school must
include for awards.
Ans:
Let x, y and z be the awarded money for honesty, Regularity and hardwork.
From the statement

X +Yy+z=6000 ...(i)

X + 3z =11000 ...(ii)

X+z=2y =>x—-2y +z=0 ...(iii)
The above system of three equations may be written in matrix form as AX = B, where

1 1 1 X 6000
A=|1 0 3|, X=|y| and B=[11000
0 -2 1 z 0
1 1 1
Here,|Al=]1 0 3=10+6)-1(1-3)+1(-2-0)=6+2-2=6=0
0 -2 1
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14.

Hence A~ exist

If Aij is co-factor of aij then
A11=0+6=6
Ap=-(1-3)=2;
Aiz=(-2-0)=-2
Agr=—(1+2)=-3

A2 =0
Ap=(-2-1)=-3
A31=3-0=3
Az =-(3-1)=-2;
Asz=0-1=-1
6 2 2 [6 -3 3
adj(A)=|-3 0 3| =2 0 -2
3 -2 -1 -2 3 -1
6 -3 3
AT = ﬁ(ade) :% 2 0 -2
-2 3 -1
X 6 -3 3| 6000
Now, X =A"'B=|y _1 2 0 -2//11000
z 6 -2 3 -1 0
X 36000 -33000+0 3000 500
= L 12000+0+0 ==|12000 |=| 2000
4 —-12000+33000+0 21000 | |3500

= x =500, y = 2000, z = 3500
Except above three values, school must include discipline for award as discipline has great
importance in student’s life.

Xx+1 x-1| |4 -
If " = , then write the value of x.
X—-3 x+2 |1 3
Ans:
. Xx+1 x-1| |4 -
Given that =
X—-3 x+2 |1 3

= X+1) (x+2)-(x-1)(x-3) =12 +1
=X+ 2X+X+2-X2+3x+x-3=13
=7x-1=13

=7x=14

=X=2

15. Using matrices, solve the following system of equations:

X—y+2=4,2x+y-32=0;x+y+2z2=2
Ans:
Given equations
X—y+z=4
2x+y-32=0
X+y+z=2
We can write this system of equations as AX = B where
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1 -1 1 X 4
A=|2 1 -3|,X=|y|and B=|0

1 1 1 4 2
1 -1 1
Here|Al=2 1 -3
1 1 1
=1(1+3)-(-1)(2+3)+1(2-1)=4+5+1=10
. A7t exists.

Ai1=4,Ap=-5A3=1
A =2,A»=0,Ax=-2
As1=2,A32=5,A33=3
4 5 17T [4 2
adj(A)=|2 0 -2| =|-5 o
2 5 3 1 -2 3
4 2 2
aat= L adipy=t|s 0 s
Al 10
1 -2 3
X 4 2
Now, X =A"'B=|y 1 -5 0

10
yA 1 -2

2|4

5(/0

3|2

X 16+0+4

=y _1 -20+0+10 |=— —10 = ]
z 4-0+6

The required solution is
Lx=2,y=-1,2z=1
3 -1 1 2 -2
16. IfA1=|-15 6 -5|andB=|-1 3 0 |, find (AB)™.
5 -2 2 -2 1
Ans:
For B!

1 2 =2

|[Bl=|-1 3 0[{=13-0)-2(-1-0)-22-0)=3+2-4=1+0
0o -2 1

i.e., B is invertible matrix

— B! exist.

Aur=3,An=1Ar=2

A=2,An=1 Axn=2

A31=6,A32=2,A33=5

3 1 2] [3
adj(B)=|2 1 2| =|1
2

2
1
6 2 5 2

a1 N O
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L 3 2 6 3 2 6
2 2 5 2 25

Now (AB)™* =B A

3263 -1 1

11 2||-15 6 -5

2 2 5|5 -2 2

[9-30+30 -3+12-12 3-10+12
=1 3-15+410 -1+6-4 1-5+4
16-30+25 —2+12-10 2-10+10

9 -3 5
=-2 1 0
1 0 2
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OBJECTIVE TYPE QUESTIONS (1 MARK)

@ -,

(d) 6

(d) 0

(d) 10

(d) none of these

(d) none of these

(d) none of these

(d) none of these

2 _
1. If X = 3 , then the — value of x is
4 2 2
2 3
a) 3 b) = c) —
(a) (b) 3 (c) >
2
2. |If X9 = 65 , then the — value of x is
8 x 18 3
(@ 3 (b) +6 (€) +3
2 -2
3. If xS = 6 , then the — value of x is
8 xl |7 3
(@) 3 (b) =3 (€) +3
6 0 -
4. Thevalue|2 1 4] is
1 1 3
(a) =7 (b) 7 (c)8
1 x X 1 1 1
5. IfA=1 y y°[,A =|yz zx xy|, thenthe value of A+A, is
1 z Z7° X Yy z
(@0 (b) -1 (€)1
cosec’x cot’x 1
6. Thevalue of | cot?x cosec’x -1 is
42 40 2
(@) 0 (b) -1 (1
1 bc a(b+c)
7. Thevalueof 1 ca b(c+a) is
1 ab c(a+b)
@0 (b) -1 ©) 1
Ax  x° A B C
8. IfA=|By y*° 1,A,=|x y z|then
Cz 7° 7y X Xy
@ A, =-A () A=A, () A=A, =0
A X3 Ax By Cz
9. If A=|By* y° 1,A,=|x* y* z°|then
cz® 7° 7y X Xy
@ A, =-A () A=A, () A=A, =0

(d)A = xA,
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10. If X, y € R, then the determinant

@ V2,42 (b) [-1, 1]

COS X —sin x 1

sin x COS X 1| lies in the interval
cos(x+y) -sin(x+y) O
© 2.1 (d) 1,v2

V23443 5 5

11. The determinant A = «/1_5+ \/E

3++/115

(@) 0 (b) -1

5 /10| is equal to

JiI5 5
(o1

(d) none of these

NN AN

12. The determinant A = «/1_5+\/ﬁ

3++/185

(@) 0 (b) -1

sin? 23°
13. The determinant A =|—sin®67°
cos180°

(@) 0 (b) -1

1
01 3 2

14.1fA=1 2 xandA‘lz—%
2 31

1
2

@x=0,y=0(M)x=1y=1
a-b

15. The value of determinant |b—a
c—a

(@a*+b¥+c®  (b)3bc

16. The area of a triangle with vertices (-3, 0), (3, 0) and (0, k) is 9 sg. units. The value of k will be

@) 9 (b) 3
b’—ab b-c
17. The determinant [ab—a?> a-b
bc—-ac c-a

(a) abc (b—c) (c—a) (a—b)

(c)(@+b+c)(b-c)(c-a)(a-h)

5 10| is equal to

J15 5
(©1 (d) none of these
sin®67°  cos180°
—sin®23°  cos®180°| is equal to
sin®23°  sin®67°
(1 (d) none of these
4 5
2
3 —g , then the values of x and y are
, L
2
c)x=-1y=1 dx=1y=-1
b+c a
c+a b|is
a+b ¢

(c) a® + b® + ¢ - 3abc (d) none of these

() -9 (d) 6

bc—-ac
b* —ab| equals
ab—a’

(b) (b—c) (c—a) (a-b)
(d) None of these
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18.

19.

20.

21.

22,

23.

24,

25.

26.

sinX COSX COSX

cosB
Cos A
-1

cosB
Cos A

1

is equal to

is equal to

The number of distinct real roots of [cosx sinx cosx|=0 in the interval —% <X s% IS
COSX COSX SinXx
(a) 0 (b) 2 ©1 (d)3
-1 cosC
If A, B and C are angles of a triangle, then the determinant [cosC -1
cosB cosA
@~o (b)-1 (©1 (d) None of these
1 cosC
If A, B and C are angles of a triangle, then the determinant [cosC 1
cosB cosA
@~o (b)-1 (©1 (d) None of these
cost t 1
A m f(t) .
Letf(t) =|2sint t 2t|, then . e is equal to
sint t t
(a) 0 (b)-1 (c) 2 (d)3
CosSX 2sinx sinx .
lim f(x) .
Letf(x)=| x X X |, then >~ Is equal to
X—>0 X
1 2X X
@o (b)-1 (c)2 (d)3
1 1
The maximum value of A=| 1 1+sin@ is (6 is real number)
1+ cosO 1
1 N 243
(@ (b) =~ (c) V2 (& ==
2 2 4
0 x-a x-b
Iff(x)=|x+a 0 x-—c|, then

X+b X+c 0

@f@=0()f(b)=0()f(0)=0(d)f(1)=0

2 1 -3
IfA=|0 2 5 |,then A existsif
1 1 3

@Ar=2(b)r=2(c)A=-2(d) None of these

If A and B are invertible matrices, then which of the following is not correct?

(a) adj A =|A|. A™
(c) (AB)t=B1A"

(b) det(a)™ = [det (a)]*
(d)(A+B)y'=B1+A"
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1+ X 1 1
27.1f X, y, z are all different from zeroand | 1  1+y 1 |=0,thenvalue of x*+yt+z7tis
1 1 1+z

(a) xyz () x*y*z?t () -x-y-z (d)-1

X X+Yy X+2y
28. The value of the determinant |x+ 2y X X+Yy|Iis
X+Yy X+2y X

(@) 9* (x+y)  (b) 9y* (x+Y) (c) 3y* (x +Y) (d) 7x* (x +y)
1 -2 5
29. There are two values of a which makes determinant, A=|2 a -1|=86, then sum of these
0 4 2a
number is
(@4 (b) 5 (c)-4 (d)9
a; &, ay
30.IfA=|a, a, a,|and Ajis cofactor of ajj, then the value of A is given by
a31 a32 a33
(a) a11As1 + a12A32 + a13A33 (b) a11A11 + a12A21 + a13As1
(c) aztA11 + a22A12 + @23A13 (d) a11A11 + a21A21 + a31As1

31. If A'is a matrix of order 3 x 3, then |KA| =

(@) 0 (b) -1 (c)2 (d)3
32. A and B are invertible matrices of the same order such that |(AB)™| = 8, If |A| = 2, then |B| is
(a) 16 (b) 4 ©6 (@) —
16
a a’ 1+a’
33.1fa, b, careall distinct, and b b?> 1+b% =0, then the value of abc is
c ¢ 1+c®
@0 (b) -1 (©) 3 (d) -3

34. Let A be a square matrix of order 2 x 2, then |KA\ is equal to
(a) KIA] (b) K?|A| (©) KA (d) 2KIA]

35. Let A be a non-angular square matrix of order 3 x 3, then |A . adj A| is equal to
(@) AP (b) |AP (©) Al (d) 3|A|

36. Let A be a square matrix of order 3 x 3 and k a scalar, then | KA | is equal to
@k|A]| () | k||A] ) K3|A| (d) none of these

37. Ais invertible matrix of order 3 x 3 and |A| = 9, then value of |A7| is

38. If area of a triangle with vertices (3, 2), (-1, 4) and (6, K) is 7 sq units, then possible values of k
are

39. If A and B are invertible matrices of the same order (AB)™ is
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40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

If A is a matrix of order 3 x 3, then |3A| = :

If A is invertible matrix of order 3 x 3, then |A7?|

(2" +27)* (2-27)?
If X, y, Z € R, then the value of determinant |(3* +37*)* (3*-37)* 1 isequal to
(4 +47) (4" -47)?
0 cosd singl
If cos20 =0, then [cos@ sind 0 | =
sin@ 0 cos@
If A is a matrix of order 3 x 3, then (A?)™ =

If A is a matrix of order 3 x 3, then number of minors in determinant of A are

The sum of the products of elements of any row with the co-factors of corresponding elements is
equal to

x 3 7
Ifx=-9isarootof 2 x 2[=0, then other two roots are
7 6 X
sin® A cotA
If A, B, C are the angles of a triangle, then A=[sin®B cotB 1|=
sinC cotC
0 Xyz X-12
Thevalueof ly—x 0 y-z|is
z-x z-y O
1 1 1+cos@
Maximum value of A=[1 1+sin@ 1 , Where 0 is a real number 1s
1 1 1
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CHAPTER — 5: CONTINUITY AND DIFFERENTIABILITY

MARKS WEIGHTAGE - 08 marks

NCERT Important Questions & Answers

2x+3, if x<2
1. Find all points of discontinuity of f, where f is defined by f(x) = " . .
2x-3, if x>2
Ans.
2x+3, if x<2
Here, f(x) = . :
2x-3, if x>2
lim lim
Atx =2, LHL = f(x) = _(2x+3)
X—2 X— 2
Puttingx=2—-hhasx— 2 whenh — 0
lim lim lim lim
~f(x )_ (2(2 h) +3) = (4-2h+3) = (7-2h)=7
X—2 —0 h—0

I lim
Atx =2, RHL = o f(x)= +(2x—3)
X — X—2

Puttingx=2+hasx — 2" whenh — 0
lim lim lim lim
f(x) = (2(2+h) 3= (4+2h-3)= (1+2h)=1
X —> —0 h—>0
" LHL # RHL. Thus, f(x) IS dlscontlnuous atx = 2.
| x|

—, if 0
2. Find all points of discontinuity of f, where f is defined by f(x) =< x Xz

0, if x=0

Ix]

Ans. Here, f(X)=< x
0, if x=0

, If x=0

lim lim | x|
LHL = f(x) = —

Xx—0 X—>0" X
Puttingx=0—hasx — 0 whenh — 0
~lim £(x) = lim [0-h|_ lim h
x>0 h->00-h h—0-h

lim lim | x|
RHL = LX) = L
X—0 X—>0" X
Puttingx=0+hasx—0" ;h—0
lim lim lim
foo= ' 10xhl_Am b
Xx—0" h—00+h h—0h
. LHL # RHL. Thus, f(x) is discontinuous at x = 0.

x3 _ . <2
3. Find all points of discontinuity of f, where f is defined by f(x) = 3 if x<
X2 +1, if x>2

Ans,
For x < 2, f(x) = x> — 3 and for x > 2, f(x) = x> + 1 is a polynomial function, so f is continuous in the
above interval. Therefore, we have to check the continuity at x = 2.
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lim lim .
LHL = f(x) = ~(x*=3)
X—2 X—2
Puttingx=2—hhasx— 2 whenh — 0

lim £(x) = lim

lim
2-h)?®*-3)= 8-12h+6h*—h*-3
X— 2 h—>0(( ) ) h—>0( )

lim s 3
= (5-12h+6h“-h")=5
h—0

lim lim
RHL = RIGOE L (x°+1)
X—2 X—2
Puttingx=2 +hasx — 2" whenh — 0

lim lim lim
f(x)= 2+h)?+1) = 4+4h+h?+1
X— 2" ) h—>0(( ) ) h—>0( )

lim )
= (5+4h+h°)=5
h—>0

Also, f(2) =(2)® -3 =8—-3 =5 [since f(x) = x3 - 3]
. LHL = RHL =f(2) . Thus, f(x) is continuous at x = 2.
Hence, there is no point of discontinuity for this function f(x).

. . . . . ax+1, if x<3
Find the relationship between a and b so that the function f defined by f (x) = .

bx+3, if x>3

is continuous at x = 3.
AnNSs.

Here, f(x) :{

ax+1, if x<3
bx+3, if x>3

lim lim
LHL = f(x) = _(ax+1)
X—3 X—3
Puttingx=3—hhasx— 3 whenh— 0

M= "™ @@-min= "™ (3a-ah+1)=3a+1
... = —_ + — _ + —
X—3 h—0 h—0

lim lim
RHL = RIGOE . (bx+3)
X—>3 X—>3

Puttingx=3+hasx — 3" whenh — 0

M= ™ bEem+3)= "™ @b+bh+3)=30+3
'.' = + + = =
X—3" h—0 h—0
Also, f(3) =3 a+1 [since f(x) = ax + 1]

Since, f(x) is continuous at x = 3.
.. LHL = RHL = f(3)

:>3a+1:3b+3:3a:3b+2:>a:b+§

A(x*=2x), if x<0
4x+1, if x>0

For what value of A is the function defined by f (x) :{ continuous at x =

0? What about continuity at x = 17
Ans.

2_ i <
Here, f(x):{j“(x 2x), if x<0

4x+1, if x>0
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lim lim )
Atx=0, LHL = f(x)= _ﬁ,(x —2X)
Xx—>0 Xx—0
Puttingx=0— hasx—>0 whenh — 0

“m_ ()_ A[(O h)> —2(0-h)] = ! A(h2+2h)=0
Xx—0 h—0

lim lim
Atx=0, RHL= 0 f(x)= , (4x+1)
X —> Xx—0
Putting x = 0+hasx—>0+ h—0
"M o= ™ o= "™ @hen -1
= +h)+1] = +1) =
X—0" -0 h—0
. LHL # RHL. Thus, f(x) is discontinuous at x = 0 for any value of 1.

lim lim
Atx=1, LHL= f(x)= _(4x+1)
X—1 X—>1

Puttingx=1—-hasx— 1 whenh — 0

lim lim lim
f(x)_ (4(1+ h)+1) = (4+4h+1) =5
X—>1 h—0 h—0

lim lim
Atx=1, RHL= " f(x)= , (4x+1)
X— X—>1

Puttingx=1+hasx— 1" ;h—0

lim lim lim
(x)— [4Q+h)+1] = (4+4h+1)=5
X —> —0 h—0
8 LHL = RHL. Thus, f(x) is continuous at x = 1 for any value of 4.
sinx .
. . . . —, if x<0
Find all points of discontinuity of f, where f(x)=49 x

x+1, if x>0

sin x

Ans. Here, f(x)=1 x '
x+1, if x>0

if x<0

Atx=0, LHL= ™ o M sinx

Xx—0 X—>0" X
Puttingx=0—hasx — 0 whenh — 0
~lim ()= lim sin(0—h) _ lim sin(-h) _ lim —sinh _ lim M:l
X—>0 h—>0 0-h h—>0 -h h—>0 -h h—0 h
Atx=0 RHL= "™ fy= M sinx

Xx—0" x—>0" x
Puttingx=0+hasx—0" ;h—0
~lim f () = lim sin(0+h) _ lim sinh _
X—0" h—>0 0+h h—>0 h

Also, f(0)=0+1=1
. LHL = RHL = f(0). Thus, f(x) is continuous at x = 0.

] . sinx . ]
When x < 0, sin x and x both are continuous. Therefore, —— is also continuous.
X

When x > 0, f(x) = x + 1 is a polynomial. Therefore f is continuous.
Hence, there is no point of discontinuity for this function f(x).
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xzsinl, if x=0

7. Determine if f defined by f(x) = X is a continuous function?

0, if x=0
Ans.
xzsinl if x£0
Here, f(x)= X'
0, if x=0
lim lim , 1
Atx=0, LHL = f(x)= _X“sin—
Xx—0 Xx—0 X
Puttingx=0—hasx — 0" whenh — 0
lim lim 1 lim , . 1 .
_f(x )— (0 h)? sin—— = —h“sin= |=-0xsinow
Xx—>0 0-h h—->0 h
=0 x value between —1 and 1 (since — 1 <sin x <1, for all values of x €R)

lim lim , 1
Atx=0, RHL= RIGE X“sin—
X—0 X

—0" X
Puttingx=0+hasx—0" ;h—0
lim lim 1 lim (., 1 .
f(x )— (0+h) sin——= h“sin— |=0xsino
X —> O+h h—->0 h

=0x value between —1 and 1 (since — 1 <sin x < 1, for all values of x €R)
. LHL = RHL = f(0). Thus, f(x) is continuous at x = 0.

kcosx . T
JIf x#= =
Find the values of k so that the function f f(x) = 7 —2x 2 is continuous at point
3, if x=2
2
T
X=—
2
Ans.
kcosx . T
JIf x#= =
Here, f(x)=17 %X 2
3, if x=2
2
lim lim "
LHL= ;- f(x)= X
X —> = X —> = 7—2X
2 2

Puttingx:%—hasxﬁ% whenh — 0

lim _ kcos| % —h

. )= lim COS(Z j_ lim ksinh _k ~lim sinh _k  _k

VN " h>0 (n ) h—>0 2h 2 h—0 h 2 2
2 7T—2 *—h

2

Since f(x) is continuous at x :% , therefore LHL = f (z)

Also, f(;Tj =3 :gz3z>k:6
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9.

10.

) ) kx+1, if x<5 . . .
Find the values of k so that the function f f (x) = . IS continuous at point x = 5.
3x-5, if x>5
Ans.
kx+1, if x<5
Here, f(x) = .
3x-5, if x>5

lim lim
Atx =5, LHL= f(x) = (kx+1)
X—5 X—5
Puttingx=5—hhasx— 5 whenh— 0

M= ™ - = ™ (sk—kh+1)=5k+1
X—>5 h—0 h—0
lim lim
Atx =5, RHL= RIGE , (3x=9)
X—5 X—5
Puttingx=5+hasx — 5" ;h—0

~lim

' x—>5"
Also, f(5) = 5k + 1

Since f(x) is continuous at x = 5, therefore LHL = RHL = f(5)

:>5k+1:10:5k:9:k:%

lim lim
f()=,~_  @6+h)-5)= " (10+3h)=10

5, if x<2
Find the values of a and b such that the function defined by f(x)=<ax+b, if 2<x<10 isa
21, if x>10
continuous function.
Ans.
5, if x<2
Here, f(x)=<ax+b, if 2<x<10
21, if x>10
lim lim
Atx =2, LHL= f(x) = ~(5)=5
X—2 X—2
lim lim
Atx =2, RHL = o f(x)= +(ax+b)
X —> X—2

Puttingx=2+hasx — 2" whenh — 0

. fim JORN M a@em+b)= "™ (2a+ahib)=2a+b
X—2" —0 h—0

Also, f(2) =5

Since f(x) is continuous at x = 2, therefore LHL = RHL = f(2)

S P S —— (1)

lim lim
At x =10, LHL = f(x) = _(ax+b)
X —10 x—>10
Puttingx=10—-hhasx — 10" whenh — 0
lim

-
- 0=, fim L @ao-mn) = "M (10a—ah+b)=10a+b
Xx—10 —0
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11.

12.

13.

lim lim
Atx =2, RHL = f(x)= (2) =21
X—10" X —10"

Also, f(10) = 21

Since f(x) is continuous at x = 10, therefore LHL = RHL = f(10)

Since, f(x) is continuous at x = 10.

LHL = RHL = f(10)

=10a+b=21 (2)
Subtracting Eq. (1) from Eq. (2), we get 8a =16 = a =2
Puta=2inEq. (1), weget2x2+b=5=b=1

Prove that the function f given by f (x) = | x—= 1|, x € R is not differentiable at x = 1.

Ans.

x-1 if x-1>0
—(x-1), if x-1<0
We have to check the differentiability at x = 1
Here, f(1)=1-1=0
LF'1) = lim f@-h)-f(Q) _ lim 1-(1-h)-0)

h—0 —h h—0 —h
lim h
“h—>0-h

Given, f(x)9x —1|:{

and
RF'(1) = lim f@+h)-f(@) _ lim (1+h)-1-0
h—0 h h—0 h
lim h
"h>0h
o LF () = Rf (D).
Hence, f(x) is not differentiable at x = 1

2
Find Y if y = cos™ (1_—)(
1+

& X2],0<x<1

AnNSs.
Letx =tan@ = O =tan* x, then we have

1_ 2 _ 2
y= cos‘l( x2 ] =cos (M] =cos ' c0s 20 = 20

1+x 1+tan’ @
= y=2tan"'x
1 2

:>ﬂ:2>< ;= 5
dx 1+x° 1+X

_y?2

—X],0<x<l

1+ X2

Find & if y :sin‘l(
dx

AnNS.
Letx =tan@ = O =tan* x, then we have

— 2 _ 2
y=sin" (1 X2 ] =sin™! (Mj =sin"'c0s20 =sin*sin (%— 29]

1+X 1+tan®6

T T
Sy="_-20=>y="—2tantx
y 2 y 2
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14.

15.

16.

17.

18.

:>d—y:0—2>< 1 2

dx 1+x2 14X

Find & if y= cos‘l(iz],—l< x <1
dx 1+x

AnNS.
Letx =tan@ = O =tan* x, then we have

y= cos‘l( 2X - ] =cos™ (ﬂ] =C0s™*sin 26 = cos ™ cos (% - 29]

1+ X l1+tan“ 0
—Sy=—-20=y="-2tan"'Xx
:>d—y:0—2 12: _22

dx 1+x° 1+X

. dy. 4 1 1
Find = if y=sec™| —— |,0<x<—
dx y (ZXZ —1) J2

AnSs.
Let x=c0s8 = 0 =cos™ x, then we have

y=sec™ ( 5 ;L 1] =sec™ (ﬁj =sec™ ( coiZ@J =sec 'sec20 =20
X — —

-1 -2

J1-x2 - N/

Differentiate sin (tan™! ™) with respect to x.
Ans.

Lety = sin (tan”! &™)

Differentiating both sides w.r.t. X, we get

%:%[sin(tan = ‘X)} cos(tan ‘e ‘X) (tan‘1 e ™)

=cos(tane ‘X) (_X) &( )

= y=2C0S" X =2x

e ¥ cos(tane ™)

=cos(tante™* e ) =-
( ) —2x( ) 1re?

Differentiate log (cos ) with respect to x.
Ans.

Let y = log (cos €)

Differentiating both sides w.r.t. x we get
dy d

—=—| log(cose”
dx dx[ 9 )]

_ 1 v (—Sinex)i(ex)=(—tane*).e* — —e*tane*
cose dx

—(cose )
cose” dx

Differentiate cos (log x + €*), x > 0 with respect to x.
Ans.

Lety =cos (log x + &%)

Differentiating both sides w.r.t. X, we get

dy

- :%[cos(log x+e”) |=—sin(log x + e*)%(log X+¢€’)
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19.

20.

= —sin(log x + ex)(%+ exj =—sin(log x + ex)(“;e ]

_ —(1+xe¥)sin(log x +€*)
X

Find L if y<+ XV + x*=al.
dx

Ans.
Given that y* + x¥ + x* = aP
Puttingu=y*, v=x'andw=x*, we getu+ v +w = a°

Therefore, (;I_u ﬂ+d—w_0 __________________ (1)

x dx dx
Now, u = y*. Taking logarithm on both sides, we have log u = x log y
Differentiating both sides w.r.t. x, we have

ld_u_x_(logy)+logy—(x) X—. d—y+logyl
y dx

u dx

:>du—u id—y+logy =y* iﬂ+logy -------------------- (2)
dx y dx y dx

Also v = x

Taking logarithm on both sides, we have log v =y log x
Differentiating both sides w.r.t. x, we have

lﬂ—y—(Iog X) + log xﬂ_ y— +Iog xﬂ

v dx dx dx

:%:v l+|og xd—y]:xy(lﬂogxﬂ] ------------------ (3)
dx X dx X dx

Again w = x*

Taking logarithm on both sides, we have log w = x log x.
Differentiating both sides w.r.t. x, we have

1AW 9 ogx)+logx-2(x) = x 2+ log x.1
wdx  dx dx X
dw .
:&:w(ulog X)=x"(1+logx) e (4)

From (1), (2), (3), (4), we have

y* lﬂﬂog y +xy(l+log xd—y]+xx(1+log x)=0
y dx X dx

(™ +.1og ) £ =" (L+log x) -y -y logy
X

dy —[xx(1+log X)+y.x’"+y*log y]
- — =
dx x.y " +x”.log x

Differentiate x* — 2°"* with respect to x.
Ans.

Lety = xX — 25in%

Letu=x*and v =25"% then we havey =u—v

Therefore, dy _du_dv (1)
dx dx dx
Now, u = x*

Taking logarithm on both sides, we have log u = x log x.
Differentiating both sides w.r.t. X, we have
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21.

22,

ldu_  d X_(Iog X) +log x—(x) =X— 1 +log x.1
X

u dx
:g—i:u(lﬂog x)=x*(l+log x) """"""""""" )
Again v = 25™

Taking logarithm on both sides, we have log v = (sinx) log 2.
Differentiating both sides w.r.t. x, we have

ld_\; = cos x(log2) = % = V[cos x(log 2)] = 2" [cos x(log 2)]

From (1), (2) and (3), we get
jz(’ g_l:(_ 3\): = X*(1+log x) — 2°"*[cos x(log 2)]

Differentiate (log x)* + x'°9% with respect to x.
Ans.

Lety = (log x)* + x'9*

Let u = (log x)* and v = x'°9* then we havey =u + v

Therefore, gy d_u+ﬂ (1)

X dx dx
Now, u = (logx)*
Taking logarithm on both sides, we have log u = xlog(logx).
Differentiating both sides w.r.t. x, we have
1du d

= — = x—log(log x) +log(log x)—(x) = —+log(log x)
u dx dx
i, {i+ log(log x)} (log x){ L, log(log X)}

dx log x log x

Again v = x/o%
Taking logarithm on both sides, we have log v = (logx) logx = (logx)?
Differentiating both sides w.r.t. x, we have

EQ_ZIogx—(Iogx) 2Iogx><1

v dx X

:Q:V[Zlogx}zx,w[ﬂogx} 3)
dx X X

From (1), (2) and (3)
— (log x)* { 1 iog(log x)}x"’g*[m}
g X

= (log x)**[1+ log x log(log x) ]+ 2x"****.log x

d

Differentiate (sinx)* +sin*v/x with respect to x.
Ans.
Lety = (sinx)* +sin*+/x
Letu = (sinx)*, v =sin+/x then we havey =u +v
Therefore, gy _du dv 1)
dx dx dx
Now, u = (sin x)*
Taking logarithm on both sides, we have log u = xlog(sin x).
Differentiating both sides w.r.t. x, we have

(2)
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ldu _ = xilog(sm x) + log(sin x)—(X) =
u dx dx sin X

x oS X + log(sin x)

= g_l;( =4 [XCOt x+log(sin X)] = (sin x)” [X cot x +log(sin X)] _____________ 2)

Againv = sin/x
Differentiating both sides w.r.t. x, we have
dv 1 d 1 1 1

e () ==X == 3)
ox 1/1—(\&)2 > Vi-x 2dx 2dx-x
From (1), (2) and (3)
y_ (sin x)* [xcot x + log(sin x)] +
dx 2Ux—X°
23. Differentiate x¥"* + (sin X)°°* with respect to x.
Ans. _
Lety = x*"* + (sin x)°*°*
Let u = x®"%, v = (sin x)*** then we havey =u + v
Therefore, gy _du dv 1)
dx dx dx
Now, u=x*"™
Taking logarithm on both sides, we have log u = (sinx) logx.
Differentiating both sides w. rt X, we have
1du d 1
——=sinx—Ilog x + log x—(sm X) =sin Xx—+log xcos X
u dx dx X
du sin x e sin x
= — —u[—+log X COS x} [—+Iog X CO0S x} (2)
dx X X

Again v = sinx®
Taking logarithm on both sides, we have log v = (cosx) log(sinx)
Differentiating both sides w.r.t. x, we have

1dv_ cosxilog(sm X) + log(sin x)—(cos X) = COS X 1 x €0S X + log(sin x)(—sin x)

v dx dx sin x

= % = v[cot xcos x —sin xlog(sin x)] = sin x****[cot xcos x—sin xlog(sin X)] -----------
From (1), (2) and (3)

% =x" [%Jf log xcos X} +sin x“**[cot x cos x—sin x log(sin x)]

24. Find %ifx:a(6+sin9),y=a(l—cosﬂ).
X

Ans.
Given that x =a (6 + sin 6), y = a (1 — cos 0)
Differentiating w.r.t. 6, we get

dx dy .
— =a(l+cosh),——= =a(sin9
) ( )de (sin0)

dy Zsingcosg sinQ
Therefore, ﬂ: %9 = a(sin9) = sind = 2 9 2 _ 2 = tang
dx OX a(l+cos@) 1+coséO 2c0s ? cos? 2
do 2 2
25. Find ﬂifx=c0s0—c0s 20,y =sin 0 —sin 20

dx
Ans
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26.

27.

28.

29.

Given that x = cos 0 — cos 20, y = sin 0 — sin 20
Differentiating w.r.t. 6, we get

3—2 =—sin@ —(—sin20)x 2 =-sin 6 + 2sin 260

ﬂ:cose—(cosze)xzz cosO —2cos 20

deo
dy
Therefore, dy _dg _ —sinf+2sin260
dx dXx cos@-2cos20
deo
dy

Find d—if Xx=a(0-sin0),y=a(l+cos0)
X

Ans.
Giventhat x =a (6 —sin 0),y =a (1 + cos 0)
Differentiating w.r.t. 6, we get

d—X:a(l—cose),ﬂ:a(O—sine)=—asin9
do do
dy 2 'n9c039 cose
dy 4o -asinf —sing oSN, €08, —C0S,
Therefore, —= = v = = 5= 5
dx OX a(l-cosf) 1-cosé 26in2 ¢ sin?
do 2 2

If x= \/as“"lt Y= \/a“’s'lt , show that dy__y
dx X

Ans

Given that x = \/as”‘_lt Y= /acos‘lt

Multiplying both we get,

Xy = \/asin‘lt \/acos‘lt _ \/asin‘lt.acos‘it _ \/asin‘1t+cos‘1t _ a%

Differentiating both sides w.r.t. X, we get

xﬂ+y:0: xd—y:—y:d—y:—l
dx dx dx X

2

If y = 3¢ + 2%, prove that d 2/ —5ﬂ+6y =0
dx dx

Ans.

Given that y = 3e* + 2e*

Differentiating both sides w.r.t. X, we get

ﬂ — 6e2x + 63x — 6(e2x + e3><)

dx

Again, Differentiating both sides w.r.t. x, we get

dzy 2 3
=6(2e" +3e>
v ( )

d?y
dx?
=12e%* +18e* —30e** —30e* +18e** +12e** =0

Now, _53_y+ 6y =6(2e* +3e*) —5(6(e” +e¥)) + 6(3e** + 2e>)
X

Ify =3 cos (log x) + 4 sin (log x), show that x? y, + xy1 +y =0

——cat?
2
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Ans.
Given thaty = 3 cos (log x) + 4 sin (log x)
Differentiating both sides w.r.t. X, we get

y_ y, =-3sin(log x)di(log X) + 4 cos(log x)%(log X)
X

dx
=-3sin(log x)l+ 4cos(log x)l = l[—:%sin(log X) +4cos(log x)]
X X X

= Xy, =—3sin(log x) + 4 cos(log x)
Again, Differentiating both sides w.r.t. x, we get

Xy, +Y,;.1=-3cos(log x)%(log X) —4sin(log x)%(log X)
1 . 1 1 . y
=-3cos(log x) = —4sin(log x) = = —=[3cos(log x) + 4sin(log x)| = -
X X X

:>x2y2+xy1=—y
= Xy, + Xy, +y=0

_ d’y (dyY
30. If & (x + 1) = 1, show that =|—=

x* Ldx
Ans.
Giventhate’ (x +1) =1
y 1
=>e' =—r0
X+1

Differentiating both sides w.r.t. X, we get
eyd_y:_ 1 = 1dy 1 :

dx (x+1) X+1 dx (x+1)

dy__ 1

dx X+1

Again, Differentiating both sides w.r.t. x, we get
opr ()
d®  (x+1)? | x+1 dx

31. If y = (tan™ x)?, show that (x> + 1)?yo + 2X (x> + 1) y1 = 2
Ans.
Given that y = (tan™! x)?
Differentiating both sides w.r.t. X, we get

ﬂzZtan‘lxdi(tan‘1 X)=2tan " Xxx——
X

dx 1+x

2tan* x ) o
= = 1+x =2tan X
yl 1+X2 ( )yl

Again, Differentiating both sides w.r.t. x, we get

= 1+ X))y, + 2x(L+ X))y, =2

L+ X?)y, +2xy, = 2x !
1+

X2

32.If xy/1+y+yvJ1+x =0, for,-1<x<1, prove that ﬂ:_%
dx  (1+x)
Ans.
Given that Xy/1+y + yv1+x =0 = xy/1+y =—y1+x
Squaring both sides, we get
X(L+y) =y*(1+Xx) = x> —y?+x’y—y’x=0
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33.

34.

35.

= (X=Y)(X+Y)+xy(x-=y)=0 = (X-y)(X+y+xy)=0
=>X-y=0or x+y+xy=0

= y=Xx or yl+x)=—X=>y=x or y:ﬁ
+

But y =x does not satisfy the given equation

. X
So, we consider, y =——
1+x

Differentiating both sides w.r.t. X, we get

dx  dx (L+x)? Tarx)? @+’

d d
ﬂ_i( —Xj__(1+x)dx(x)_xdx(l+x)__(1+X)—X_ 1
X+1)

dy cos’(a+y)

If cosy = x cos (a +y), with cos a # + 1, prove that — -
dx sina
Ans.
. cos
Given thatcosy = xcos (a +y)= X= L5y
cos(a+y)

Differentiating both sides w.r.t. y, we get
dx d ( cos y ]_ cos(a+ y)(=sin y) —cos y[-sin(a+ y)]

dy dyl cos(a+y) cos?(a+Yy)
_sin(a+y)cosy—cos(a+y)siny sinfa+y-y)  sina
- cos?(a+y) ~ cos’(a+y) cosi(a+y)
:>d_y _ cosz_(a+ y)
dx sina
d?y

Ifx=a(cost+tsintyandy=a(sint-tcost), find —
X

Ans.

Giventhatx =a(cost+tsint)andy=a(sint—tcost)

Differentiating both sides w.r.t. t, we get

%:a icost+ tisint+sinti(t)] =a[-sint+(tsint+sint)] = at cost
dt dt dt dt

and ﬂ:a isint+(ticost+costi(t)] = afcost — (—tsint +cost)] = atsint
dt dt dt dt

dy
dy gt _ atsint _tant

Now, — = = =
dx dx atcost
dt

Again, Differentiating both sides w.r.t. x, we get

2 2

ec-t 1

d gzitant:secztxﬁz S ="sec’t
dx dx dx atcost at

] . in
Differentiate tan‘l( Sin X ]w.r.t. X

1+cosx

AnS.

XX
2sin—cos—
Lety=tan‘1( SN X ]:tn‘1 2

1+ cos x 2c0s?

X
2
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X

sin—
=tan’ 2 |- tan"(tan 5) _X
CoS — 2 2
2
Differentiating both sides w.r.t. X, we get
dy 1
dx 2

X+1
36. Differentiate sin™ W.r.t. X
1+ 4
Ans.
X+1 X
Lety =sin™ 2 =sin™* 2 ><22
1+4* 1+(2%)

Let 2 =tan @ = O = tan* 2* then we have

y=sin™ (mj =sin"'(sin 20) = 20 = 2tan " 2*

1+tan®6
Differentiating both sides w.r.t. X, we get
X+1
Yo b Gy 2 prjpgp-2 1092
dx 1+(2°)" dx 1+4 1+4

37. Differentiate sin® X w.r.t. e,
Ans.
Let u = sin? x and v = %X
Differentiating u and v w.r.t. x, we get

d_u = 2sin xi(sin X) = 2Sin X COS X
dx dx

and v _ e i(cos X) = e“**(=sin x) = (—sin x)e***
dx dx
diu
Now, d_u:ﬂ: 23|_nxcosx :_Zcosx
dV ﬂ (—Sln X)ecosx ecosx
dx
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CHAPTER —5: CONTINUITY AND DIFFERENTIABILITY
MARKS WEIGHTAGE - 08 marks
Previous Years Board Exam (Important Questions

1. For what value of k is the following function continuous at x = 2?
2X+1; x<2

f(x)=3 k ; x=2

3x=1; x>2
x*+2x° + x° <%0
2. Discuss the continuity of the following functionatx =0: f(x) = tantx
0 ,X=0
3ax+b ; x>1
3. Ifthe function f (x) givenby f(x)=4 11 ; x=1 iscontinuous at x =1, find the values of a and

bax—2b ; x<1

b.
4. Find the relationship between ‘a’ and ’b’ so that the function ‘f* defined by:

ax+1, x<3. .
f(x)= is continuous atx = 3.
bx+3, x>3

5. Show that the function f(x) = [x — 3|, x € R, Is continuous but not differentiable at x = 3.

V1+kx —+/1—kx
, —1<x<0

6. Find the value of k, for which f(x) = X IS continuous at x = 0.

2x+1

, 0<x<l1
x-1
. . . kx+1, X< . )
7. Find the value of k so that the function f, defined by f (x) = IS continuous at x = 7.
COSX, X>7

8. Find the value of ‘a’ for which the function f defined as

asinz(x +1), x<0
2 is continuous at x = 0.

f(x)=

tan x —sin x

X ’

9. Find all points of discontinuity of f, where f is defined as follows :

| x]+3 ; x<-3

f(x)=¢-2x ; —3<x<3

6Xx+2 ; x>3

10. Show that the function f defined as follows, is continuous at x = 2, but not differentiable:
3x—=2 ; 0<x<1

f(X)=<2x°-x; 1<x<2

5x—=4 ; x>2

>0

secx—1

11 1f f(x)=
secx+1

, then f(x). Also find f (%j

12. Find % Af (X2 +y?)? =xy.
X

Page - 101 -



13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.
26.

27.

dy smz(a+ y)

If siny =xsin(a +Y), prove that — -
dx  sina

If (cos x)¥ = (sin y)*, find % .

sin”! x
If y:— then prove that (1—x )

NI

If y = e*(sin x + cos x), then show that

y 3Xdy

dxy

dzy_

dx?

29X+2y:0.
dx

If x=a(cost +tsint)andy =a(sint - t cost), then find C:j >
X

If log(x*+y?*)=2tan™" (l] . then show that dy _x+y
X dx x-y
2

If y = a cos(log x) + b sin(log x), then show that x° Z y
X2

If V1-x +\/1 y* =a(x—y), then show that -~ dy 1/1 y
dx  V1-x°
FMngJfy:sm4[mh—x—d;dr—ﬁJ
X

1/x

Find % JIf y =(cosx)* +(sin x)
X

Differentiate the following with respect to x : tan ‘1(

dy

If y = cot” J1+sinx ++/1-sin x fing Y

J1+sinx —+1-sinx )’ dx
Differentiate the following function w.r.t. x : (x)COSX + (sin x)teln X
If v= easin‘lx’

y dx
/ 2
If y:cos‘l[w%],f d j
X

1+x+

. If y = cosec x, x > 1. then show that x(x* —

2

y 2 dy
2x°=1)—=

2+( )dx

2
. If y=logtan 7+ X |then showthatﬂ:secx.Alsofind d Xat x=2
4 2 dx dx 4

. Differentiate the following function with respect to x: f(x) =tan™ 12X gt X2
1+x 1-2x
d2y
f x=a cost+|ogtan ,y=a(dl+sint), then find o
X

2

.If x=a(@-sin@),y =a(l+cos), then find 3 2/
X

2

+——— W.I.tx
X -1

COS X

. Differentiate x

If XY =e*7, then show that ﬂzsz
dx  [log(xe)]
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35. If x=tan (élog yj then show that (1+ x° ) +(2x a)
2
36. Prove that - XJa? %2 + & sin? (ij =+a’ -x?
dx| 2 2 a
37.1f y= Iog[x+\/x2 +1J jy 0

2
38.1f y= Iog[x+\/x2 +a2J then show that (x? +a2)F+ x%zo
X X

2
39. If y =sin™ x, then show that (1—x2)d—¥—xd—y:0.
dx dx

2
40. Differentiate tan™ [M] W.r.t. X.

X
2 2 2
41. If x=a(cost+tsint)andy =a(sin t—t cos t), 0<t<£,find d ;(,d 2y1d Z/
2 dt®  dt® dx
42 1f x"y" =(x+y)™", then show that ﬂ:l.
dx x
43.1F X°y° = (x2 + y)"", then show that 2 = 2¥..
dx X
. t _d?y
44.1f x=asint,y=a cost+|ogtan§ , then find o
X
2
45, If y*=e’™, then show that — dy m.
dx logy
46. If x’ =€, then show that QZLXZ
dx (1+logx)
X+l AXx
47. Differentiate the following with respect to x : sin™ 3
1+(36)"
2
48. If x = a cos®0 and y = a sin®0, then find the value of %at 0 :%.
X
dy _sin’(a+y)

49. If x sin (a +y) + sin a cos(a + y) = 0, prove that -
dx sina
2

50. If y = sin (log x), then prove that x* d—¥+ xﬂ
dx dx

51. Show that the function f(x) = 2x — |x| is continuous but not differentiable at x = 0.

/ 2
52. Differentiate tan‘l[ 1-x ]with respect to COS_l(ZX\/l—Xz).
X

+y=0.

. . 2 . . 2
53. Differentiate tan™ yiex -1 with respect to sin™ al)
X 1+ x?

54. If y =x*, then show that —- d’y 1(ﬂj Yo
X

dax?  yldx
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OBJECTIVE TYPE QUESTIONS (1 MARK)

sin x .
. ——+cosx, if x#0 . . :
1. The functionf(x) =4 x IS continuous at x = 0, then the value of k is
k , if x=0

@ 3(b)2()1(d) 15

2. The function f (x) = [x], where [x] denotes the greatest integer function, is continuous at
(@4(-2(c)1(d)15

is not continuous is

3. The number of points at which the function f (x) = X
X—[x

(@) 1 (b) 2 (c) 3 (d) none of these

4. The function given by f (x) = tanx is discontinuous on the set

@ {nr:nez} (b){2nz:neZ} (© {(2n+1)%:nez} (d) {%T:nez}

5. Letf (x)=|cosx|. Then,
(a) f is everywhere differentiable.
(b) f is everywhere continuous but not differentiable at x =nm, n €Z.

(c) fis everywhere continuous but not differentiable at x = (2n + 1)%

(d) none of these.
6. The function f (x) = || + [x = 1| is

(a) continuous at x =0 as well as at x = 1. (b) continuous at x = 1 but not at x = 0.
(c) discontinuous at x = 0 as well as at x = 1. (d) continuous at x = 0 but not at x = 1.

sinl, if x#0

7. The value of k which makes the function defined by f(x) = X , continuous at x =0 is

k ,if x=0
(@8 (b) 1 (c) -1 (d) none of these

8. The set of points where the functions f given by f (x) = [x — 3| cosx is differentiable is
@R (b) R - {3} (c) (0, ) (d) none of these

9. Differential coefficient of sec (tan™'x) w.r.t. x is

@)Jﬁ%ﬁ () xy1+ X2 (d)

1
V1+x?

10. Ifu= sin‘l( szj and v = tan” ( ] then — s
1+Xx
1
(a) > (b) x d1
11. A function f is said to be continuous for x € R, if
(a) itis continuous at x =0 (b) differentiable at x =0
(c) continuous at two points (d) differentiable for x R

Page - 104 -



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

sin(e*? -1)

Iff(x) = log(x—1) ' X # 2 and f(x) =k for x = 2, then value of k for which f is continuous is
og(x —
(a) -2 (b)-1 ()0 d1
2
Iff(x)=2xand g (x) = X?+1, then which of the following can be a discontinuous function
f(x) + b) f (X) - f g) I
(@) f(x) +g(x) (b) f(x)-9(x) © f(x).9(x (d) < x)
_ 2
The function f () = ——*_ is
4x —X
(a) discontinuous at only one point (b) discontinuous at exactly two points
(c) discontinuous at exactly three points (d) none of these
The set of points where the function f given by f (X) = |2x-1| sinx is differentiable is
@R (b) R - {%} (c) (0, ) (d) none of these
The function f (x) = cot x is discontinuous on the set

@ {nr:nez} (b){2nz:neZ} (© {(2n+1)%:nez} (d) {%T:nez}

Let f (x)=| sinx |. Then,
(a) f is everywhere differentiable.
(b) f is everywhere continuous but not differentiable at x =nm, n €Z.

(c) fis everywhere continuous but not differentiable at x = (2n + 1)%, nezZ

(d) none of these.

The function f (x) = e is

(a) continuous everywhere but not differentiable at x = 0
(b) continuous and differentiable everywhere

(c) not continuous at x = 0

(d) none of these.

Iff(x) = x*sin 1, where x = 0, then the value of the function f at x = 0, so that the function is
X

continuous at x =0, is
@~0 (b)-1 (©1 (d) none of these

. T
mx+1, if x<=

If f(x) = , IS continuous at x = % then
sinx+n, if x>£

_ _ _ Nz _ Mz _ T
@m=1,n=0 (b)m—7+1 (c)n—T (d)m_n_E

_ 2
Ify= Iog(ir;], then % is equal to
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22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

4x3 —4x 1 —4%3
a b C d
()l—x4 ()1—x4 ()4—x4 ()1—x4
Ify = \sinx+y,then % is equal to .
X
COS X COS X sin x sin x
a b C d
(a) 2y 1 ()1_2y (©) 2y 1 ()1_2y
The derivative of cos™ (2x? — 1) w.r.t. cos™x is
-1 2
(@2 (b) (c) — (d) 1-x2.
21— x? X
—$2 =13 d’y .
Ifx=t5y=tthen — is
X
3 3 3 3
a) — b) — c) — d) —
@ (b) © OF
kcosx . T
L If x=—=
If the function f(x)={ 7 ~2X be continuous at x = 2=, then k =
. V4 2
3 , If x==
2
@3 (b) 6 (c) 12 (d) none of these
In order that the function f(x) = (x + 1)* is continuous at x = 0, f(0) must be defined as
(@) f(0)=0 (b) f(0) =e (c) f(0) = 1/e dfo)y=1
2 i >
Let f(x)= X +k, "_c x=0 . If the function f(x) be continuous at x = 0, then k =
—x2—k, if x<0
(a) 0 (b)1 (c) 2 (d) -2
. . . Xx+1 . . .
The points at which the function f(x) = Ty 1 is discontinuous are
X2+ X—
(@ -3, 4 (b) 3,-4 (©-1,-3,4 (d)-1,3,4
If f(x) = | X - b, then function
(a) Is continuous at x = 1 (b) Is continuous at x = b
(c) Is discontinuous at x = b (d) None of these
1 if x<2
iF fo0=4"" " " %= then
5-x, iIf x>2
(a) f(x) is continuous at x = 2 (b) f(x) is discontinuous at x = 2
(c) f(x) is continuous at x = 3 (d) None of these
E if x=1
If function f(X)=49 x-1"' is continuous at x = 1, then the value of k will be
k, if x=1
(a) -1 (b) 2 (c)-3 (d) -2
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sin? ax

32. For the function f(x)=< x* '’ if x=0 which one is a true statement
1 if x=0
(@) f(x) is continuous at x =0 (b) f(x) is discontinuous at x = 0, when a # +1
(c) f(x) is continuous at x = a (d) None of these
sin2x .
——, if x=0 . . .
33.If f(x)=<5 5x is continuous at x = 0, then the value of k will be
k, if x=0
2 2
@1 (b) = (c) o (d) None of these
Ix=a] it x+a
34.1f f(x)=1 x—a ' , then
1 if x=a
(a) f(x) is continuous at x = a (b) f(x) is discontinuous at x = a
lim
(©) f(x)=1 (d) None of these
X—a
x'-16 .
35.0F (=1 x=2 ' " **? then
16, if x=2
(a) f(x) is continuous at x = 2 (b) f(x) is discontinuous at x = 2
lim
(c) f(x)=16 (d) None of these
X— 2

36. The number of points at which the function f (x) = o ! | is discontinuous is
X

ax+1, if x>1 . .

37.1f f(x)= ) is continuous, then a should be equal to
x+2, if x<1

38. The derivative of logiox w.r.t. X is

39. Ify = sec‘{ﬁf] + sin‘{ﬁ_ﬂ, then % is equal to
X — X + X

40. The deriative of sin X w.r.t. cos x is

. X+1
41. The function f (xX) = ————
) 1+1+X

42. An example of a function which is continuous everywhere but fails to be differentiable exactly at
two points is

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

43. Derivative of X2 w.r.t. X3 is

44. 1f f (x) = |cosx], then f Gj =

45, If f (X) = [cosx —sinx |, then f (%j:

dy 1 1).
46. For the curve +/x + =1, = at|—,—|is
ey =t g a3.g)
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