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COURSE STRUCTURE

CLASS - XII
(2025-26)
One Paper Max. Marks: B0
No. Units Marks
1. Relations and Functions 08
Il. Algebra 10
I, Calculus 35
. Vectors and Three - Dimensional Geometry 14
W, Linear Programming 05
V1. Probability 08
Total 80
Internal Assessment 20
nit-l: Ral n Fun n
1. Relations and Functions

Types of relations: reflexive, symmetric, transitive and equivalence relations. One to one and
onto functions.

2, Inverse Trigonometric Functions

Definition, range, domain, principal value branch. Graphs of inverse trigonometric functions.

Unit-li: Algebra

1. Matrices

Concept, notation, order, equality, types of matrices, zero and identity matrix, transpose of a
maltrix, symmetric and skew symmeltric matrices. Operations on matrices: Addition and
multiplication and multiplication with a scalar. Simple properties of addition, multiplication and
scalar multiplication. Non- commutativity of multiplication of matrices and existence of non-
zero matrices whose product is the zero matrix (restrict to square matrices of order 2).
Invertible matrices and proof of the uniguenass of inverse, if it exists; (Here all matricas will
have real entrias).

2. Determinants

Determinant of a square matrix (up to 3 x 3 matrices), minors, co-factors and applications of
determinants in finding the area of a triangle. Adjoint and inverse of a sguare matrix.
Consistency, inconsistency and number of solutions of system of linear equafions by
examples, solving system of linear equations in two or three variables (having unigue solution)
using inverse of a matrix.



Unit-lli: Calculus
1. Continuity and Differentiabil ity

Continuity and differentiability, chain rule, derivative of compasite functions, derivatives of
inverse trigonometric functions like sin™' x, cos™ x and tan™' x, derivative of implicit functions.
Concept of exponential and logarithmic functions. Derivatives of legarithmic and exponential
functions. Logarithmic differentiation, derivative of functions expressed in parametric forms.
Second order derivatives.

2. Applications of Derivatives

Applications of derivatives: rate of change of quantities, increasing/decreasing functions,
maxima and minima (first derivative test motivated geometrically and second derivative test
given as a provable tool). Simple problems (that illustrate basic principles and understanding
of the subject as well as real- life situations).

3. Intaegrals

Integration as inverse process of differentiation. Integration of a variety of functions by
substitution, by partial fractions and by parts, Evaluation of simple integrals of the following
types and problems based on them.

rxiq
I.t:+n1"’r“l:3:t,¢1 I.In'ai —x2 I.l:r.x3+bx+z' I,In' it thxic. qu3+hx+rdx'

f%dx,j a? + x? dx, [VxZ — a? dx, [ Vax® + bx + cdx
XL

Fundameantal Thearem of Caloculus (without proof). Basic properties of definite integrals and
evaluation of definite integrals.

4. Application of the Integrals

Applications in finding the area under simple curves, especially lines, circles! parabolas/ellipsas
{in standard form only)

5. Differential Equations

Definition, order and degree, general and particular solutions of a differential equation. Solution
of differential equations by method of separation of variables, solutions of homogeneous
differential equations of first order and first degree. Solutions of linear differential equation of the
type:

% + py = q, where p and g are functions of x or constants.

% + px = g, where p and g are functions of ¥ or constants.



Unit-1¥: Vectors and Three-dimensional Geometry
1. Vectors

Vectors and scalars, magnitude and direction of a vector. Direction cosines and direction ratios
of a vector. Types of vectors (equal, unit, zero, parallel and collinear vectors), position vector of
a point, negative of a vector, components of a vector, addition of vectors, mulliplication of a
vector by a scalar, position vector of a point dividing a line segment in a given ratio. Definition,
Geometrical Interpretation, properties and application of scalar (dot) product of vectors, vector
(cross) product of vectors.

2, Three-dimensional Geometry

Direction cosines and direction ratios of a line joining two points. Cartesian equation and vector
equation of a line, skew lines, shortest distance between two lines. Angle between two lines.

Unit-V: Linear P ing Probl

1. Linear Programming

Introduction, related terminology such as constraints, objective function, optimization, graphical
method of solution for problems in two variables, feasible and infeasible regions (bounded or
unbounded), feasible and infeasible solutions, optimal feasible solutions (up to three non-trivial

constraints).

Unit-V1: Probability
1. Probability

Conditional probability, muliiplication theorem on probability, independent events, total
probability, Bayes' theorem.



MATHEMATICS (Code No. — 041)
QUESTION PAPER DESIGN
CLASS - XII (2025-26)

Time: 3 hours Max. Marks: 80
%o
N Typology of Questions izl | Weightage
Remembering: Exhibit memory of previously learmed
material by recalling facts, terms, basic concepts, and a4
1 answers, 39
Understanding: Demonstrate understanding of facts and
ideas by organizing, comparing, franslating, interprating,
giving descriptions, and stating main ideas
5 Applying: Solve problems lo new situations by applying 20 25
acguired knowledge, facts, technigues and rules in a
different way.
Analysing :
Examine and break information into parts by identifying
motives or causas. Make inferences and find evidence to
support generalizations
Evaluating:
3 Present and defend opinions by making judgments about 16 20
information, validity of ideas, or quality of work based on a
set of criteria.
Creating:
Compile information together in a different way by
combining elements in a new pattern or proposing
alternative solutions
Total 80 100

1. No chapter wise weightage. Care to be faken to cover all the chapters

2. Suitable internal vanations may be made for generating various templates keeping the
overall welghtage to different form of questions and typology of guestions same.

Choice(s):

There will be no overall choice in the question paper. However, 33% internal choices will be given

in all the sections

INTERNAL ASSESSMENT 20 MARKS
Periodic Tests (Best 2 out of 3 tests conducted) 10 Marks
Mathematics Activities 10 Marks

Note: For activities NCERT Lab Manual may be referred.
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PREVIOUS
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QUESTION
PAPERS



PAPER 1 (WITH SOLUTIONS)

. No. EXPECTED ANSWER /! VALUE POINTS Marks
SECTION - A
Questions no. 1 o 18 are multiple choice questions (MC0s) of 1 mark each.
QL -1 0 0
IfA=|0 1 0f,then Alis
0o 0 1
-1 0 0] 1 0 0
(A) 0 -1 () By 0 -1 0
0 0 =1 0 0 =1
(=1 0 O -1 0 0]
(C) 0 =1 0 () o 1 0
L O 1 0 0 1)
Ans -1 0 0]
(D) 0 1 ﬂ" 1
0 0 1,
QE: — M, A, & — M .I' oy .
If vector a =31 + 2) — k and vector b =1 —j + k, then which of the
following is correct ?
—¥ —¥ S —»
(A) a |l b By a L b
b W L *
iCy | b |=)a | D lal=|hbl
Ans ¥ = 1
(B) a Lb
Q3. 1
lx| . -
j — dx, x # 015 equal to
-1 x
(A) -1 (By 0O
(Cy 1 (Dy 2
Ans [ (B) O 1

11




v

Q4. | Which of the following is not a homogeneous function of x and y 7
(A) yi—ay (B) x-3y
(C) sin® LA (D) tanx—secy

r X
Ans (1)) tanx—secy !
Q. Iffixi=| x| + | x—1 |. then which of the following is correct ?
(A) fi{x) i1s both continuous and differentiable, at x =0 and x= 1.
(B) f(x) is differentiable but not continuous, at x=0and x = 1.
(C)  [({x) 15 continuous but not differentiable, at x =0 and x=1.
(D) f{x) is neither continuous nor differentiable, at x =0 and x = 1.

s (C) f(x)1s continuous but not differentiable, at x =0 and x=1. 1
If A is a square matrix of order 2 such that det (A) = 4, then det (4 adj A)
is equal to
(A) 16 (B) 64
(C) 256 (Dy 512

Ans | (B) 64 :

Q7. If E and F are two independent events such that P(E) = % P(F) = 3 then

., I
P(E/F) is equal to
1 1
(A) G (B) 3
2 T
)y — M —
(C) 3 (1) 5
Ans {C} E 1
a

08, The absolute maximum value of function f(x) = 2" — 3x+ 21n [0, 2] 15 :
(A) O (B) 2
(C) 4 (D) 5

A 1

ns C) 4

12




1 -2 1] [—2

Q0.
Let A=) 0 4 -1 ‘~ B=|-5|,0C=[987]. which of the [ollowing 15
-3 2 1| -7
defined ?
(A) Only AB (B) Only AC
(C) Only BA (1) All AB, AC and BA
Ans | (A) Only AB
1
Q10. ok 1
IF!‘ - dy=k -2* + C, then k is equal to
2
& — (B) —log 2
log 2 &
1
(C) -1 D) =
-1
Ans I-'ili:l
log 2
11. - - . -
Q If a}+ ‘t; + E1= 0, | a} | =437. | b | =3 and | L‘p | =4, then angle
between b and ¢ is
n n
Ay — B) —
() 5 (B) 1
b i
Cy — Dy —
© 3 (D) 3
Ans . T
) -
3
. . . : : g Ay _
Q12. | The integrating factor of differential equation (x + 2y e 2y is
x
(A) e* By —
Jy
1 L
© — M e ¥
}..ﬁ
Ans

(B)

2
Jy

13




0Q13.

=]

IfA=10
0

e R R

x
0 | 1s a scalar matrix, then v¥ is equal to
y

Ay O (B) 1
(cy 7 (m =7

Ans

B) 1

0Q14.

The corner points of the feazible region in graphical representation of a
L.B.P. are (2, 72), (15, 200 and (40, 15). If £ = 18x + 9y be the objective
function, then

(A) £ is maximum at (2, T2), minimum at (15, 20)

(B Z iz maximum at (15, 200 minimum at (40, 15)

(C) Zis maximum at (40, 15), minimum at (15, 20)

(D) Zis maximum at (40, 15), minimum at (2, 72)

Ans

(C) Zis maximum at (40, 15), minimum at (15, 20)

0Q15.

If A and B are invertible matrices, then which of the following is not correct 7
(A) (A+Byl=DB1+A"1 (B) (ABy!=DB-1A-1
(C) adj(A)=| A | A M JAI=] A1)

Ans

(A) (A+B)y'=B"1'+A"l

0Q16.

If the feasible region of a linear programming problem with objective
function Z = ax + by, is bounded, then which of the following is correct ?
(A) It will only have a maximum value.

(B) It will only have a minimum value.

(C) It wall have both maximum and minimum values.

(I It will have neither maximum nor minimum value.

Ans

(C) It will have both maximum and minimum values

017,

The area of the shaded region bounded by the curves ¥2 = x, x = 4 and the
x-axis is given by

(A) frch B [y*dy
0 0
4 4

(C) Ejﬂ dx (D) j.-'? dee
0

0

Ans

(D) }&dx

0

14




Q18. The graph of a trigonometric function 15 as shown. Which of the following
will reprezent graph of its inverse ?
¥
N
i 1
(A) (B
- i ] =i =2 i w2
1 1
el o
(C) K =
Ans ( n
(C)

—1 (o 1

Assertion — Reason Based Questions

Direction : Question numbers 19 and 20 are Assertion (A) and Reason
(R) based guestions carrving 1 mark each. Two statements are given, one
labelled Assertion (A) and other labelled Reason (R). Select the correct
answer from the options (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) 1s the
correct explanation of the Assertion (A).
(B} Both Assertion (A) and Reason (R) are true, but Reason (R) i1s not the
correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) 1s false.
(D)) Assertion (A) 1s false, but Reason (R) 1s true.
Q19. | Assertion (A) : Let Z be the set of integers. A function [ : Z — Z deflined
as fix) = 3x — 5, vx e Z 15 a bijective,
Reason (R) : A function is a bijective if it is both surjective and
1njective.
Ans | (D) Assertion (A) is false, but Reason (R) is true.

15




1
]

an- ﬂﬁﬂt‘l‘tiﬂ-ﬂ [F\} . ff_'l'} - {"1.1' H.. X
2k , x>

. . - )
1s continuous at x=5for k = i
Reason (R) : Fora function f to be continuous at x = a,

.'l:]ﬂ}nu fix) = _-EIEPHP f{x) = f{a).

Ans | (1)) Assertion (A) is false, but Reason (R) is true.

SECTION B
This section comprises very short answer (WV5A) type questions of 2 marks each.

Q21. | (a3) Differentiate 2°°5°* w.r.t cos? x.

OR
1 (x2 4 D) = o2 dy
by  If tan! (x2 + v%) = a?, then find I
X
A
SO Lot u= z“‘“:}%ﬂ““”{—zm xsin x)log 2 1
5 dv
Lel v=cos x::ra=— 2C08 xsin x 1%
L)
du \ dx o 1
MNow—= =32 log?2 Ye
“wn"v dv %
dx
OR
Ans) | tan™ (¥ + y*)=a’= ¥ + * =tana’ '
Differentiatebothsideswrt x,
dy
2x+2 =)
"Vch.- 1
de. ¥

16




Q22.

Evaluate : tan! [2 sin [2 cos %] ‘

Ans
3
tan™ l:zsin[zms" %]:l
—tan™| 2sin| 2x Z | |=tan™'| 2sin”
I 6 3
L. B )
=tan"’ EH£:|=I,HII ' f3=2
2 3
Q23 | oy 4 _ _ _ N
I'he diagonals of a parallelogram are given by a = 21 — j + k and
b =1 +3) — k. Find the area of the parallelogram.
Ans : } i,
axb=\2 -1 1|=-2i+3j+7k
1 3 -1
1. -
Areaof paraﬂaln_gram=5|ax b|
l F 2 z "Jﬁ'z
== \=2) +3 +T7 =——
E\Jr{ } 2
024, . . . . . _ 2 & . y
Find the intervals in which function f{x) = 5x% — 32 is (1) increasing (ii)
decreasing.
Ans

2 p . 15

£(%)=5x""-3x"" = £'(x)="Vx(1- %)

Forincreasing /decreasing, put £'(x)=0
= x=0,1
{E]Whmxe[ﬂ,l], f'( x)=0.S0, fisincreasing when xe [ﬂ,l]
(Theintervals {ﬂ,l},[ﬂ,l}nr {ll,l] canalsobeconsidered )
{E}wtmnxe[l,m}, f'( x)<0.So, fisdecreasing when xe [l,m}
(Theinterval (1,cc)canalsobeconsidered.)

17




0235,

(a)

(b)

Two friends while flying kites from different locations, find the
strings of their kites crossing each other. The strings can be

— A A A » ) A A
represented by vectors a = 31 +j + 2k and b =21 — 2§ + 4k.
Determine the angle formed between the kite strings. Assume there
iz no slack in the strings.

OR

Find a vector of magnitude 21 units in the direction opposite to that

o
of AB where A and B are the points A(2, 1, 3) and B(8, -1, O)
respectively.

Ans(a)

Let the required angle between the kite sirings be &.

Then.cos @ =——

= cosf==

it »a

a.h

il

{3E+j+zi}{zi—z}+a§}_ 12 3
JO+1+a 144416 4336 21

1%

OR
Ans(b) | BA=—_Gi+2j+3k i
Required unit vector of magnitude21
—21 x —6i+2 j+ 3k "
J36+4+9
=3(-6i + 2+ 3k) or—18i + 6 j+ 9k e
SECTION C
This section comprises short answer (SA) type questions of 3 marks each.
Q26. | The side of an equilateral triangle is increasing at the rate of 3 em/s, At
what rate its area increasing when the side of the triangle is 15 em 7
Ans

Let'a'bethesideof thetriangle,so ji=3m1!s e

Now areaof anequilateral triangle, A= TE a

2

dA q'li.‘:l da
s X 1%
dt 2 dt

.'.ﬂ] =an=ﬂmzjs 1
dl" a=15cm E

18




Solve the following linear programming problem graphically :
Maximise Z = x + 2y
Subject to the constraints :

x-yz20
x—2y=z-
x20,vy20
Ans ¥-axis
Far
Tl
graph
and
shading
1%
Corner Point | Value of Z=x+2y .
or
COrrect
0(0,0) 0 table
A(2,2) 6 !
Since feasible region is unbounded. Plot x + 2y = 6 which has common region
with feasible region, thus Z has no maximum value., %
X +s8inx
A {a) Find: I dx
l+cosx
OR
&
4
dx
() Evaluate: | .
5 cos®x +/2sin 2x

19




Ansia)

OR

Ans(b)

Put tan x=i=sec” xdy=df
l-l'l-l-.!'z

20




Q29.

(a)

(b)

* M LA a
Verify that lines given by r =({1 -1 + (L - 2)j + {3 — 20k and

1'} = (u + l}? + (2 — 1]';: — (2 + l‘.lf.'. are skew lines. Hence, find
shortest distance between the lines,

OR
During a cricket match, the position of the bowler, the wicket keeper

¥ M Fs
and the leg shp helder are mm a hne given by B = 21 + 85,

> k] A —¥ A ey
W=6i1i+12j and F =12i + 18 respectively. Calculate the ratio

in which the wicketkeeper divides the line segment joining the
bowler and the leg ship fielder.

Ansia)

Rewriting the lines, we get

ﬁ=(ﬂf—2|}+ 35}+A(—F+:f—2.ﬁf} amd ﬁ=(?—j—ﬁ’)+y(?+2:f—zﬁ}

Let 4, =i—2/+3k, d,=i— =k B=—1i+j-2k, b=1+2]-2k

Note that the dr'sof given lines are not proportional so, they are not parallel lines.

The lines will be skew if they do not intersect each other also.

i ok
Hered, —d,= j— 4k, b xb,=—1 1 -2=2i—-4j-3k
1 2 -2

Consider (4, -4,).(h x 5,
=(j-4k).(2i —4j-3k)=8=0
Hence lines will not intersect. 5o the lines are skew.
{Ez _EL]‘[I’l * EA}|
i)
8 8

" /11659 J29

Shortest Distance= |

b 4 L5

OR

Ans(b)

Let the wicket keeper divides the line segment in ratio k: 1

a5

. kF+1.B
Wes——— . N
k+1 B2, &0 Wi, 1200}

el +12)o 12+ 2); (18K+8)

2
= h=—
3

Hence, the required ratio is2: 3

Fil2, 80

21




(a)

(b)

The probability distribution for the number of students being absent
in a class on a Saturday is as follows :

X 0 2 4 5]
P{X) P 2p | dp P

Where X is the number of students absent,

{1} Calculate p.
(11) Calculate the mean of the number of abzent students on
Saturday.
OR

For the wvacancy advertised in the newspaper, 3000 candidates
submitted their applicationz. From the data it was revealed that two
third of the total applicants were females and other were males. The
selection for the job was done through a written test. The
performance of the applicants indicates that the probability of a male
getting a distinction in written test 18 0.4 and that a female getting a
dizgtinction 1a8 0.35. Find the probability that the candidate chosen at
random will have a distinction 1n the written test,

Ansa) | (f)Sinced’ P(X)=1= p+2p+3 p+p=1
1
:}P—?
(i)Mean= X.P(X)=0( p) +2(2p) + 4(35) + 5( p)
1
=21 21 — |=3
o)
OR
Ans(b) | LetE :Theapplicantisamale

E, :Theapplicant isafemale
A :The candidate chosen will have distinction in the written test.

P(E,)= %,P{EJ=§,P{A| E,)=04,P(A| E,)=0.35

~P(A)=P(E)P(A|E)+ P(E)P(A|E,)

=1 » 0.4+ E = 0.35
3 3

11
30

22




Sketch the graph of vy = | x + 3 | and find the area of the region enclosed
by the curve, x-axis, between x = —6 and x =0, using integration.

Rraph:
1 mark
Required Area
L]
Ls
= _[ ydx
-3
L]
=2[(x+3)dx "
=3
L ]
[(,H 3y }
=2 La
2
=3
=9 L
SECTION D
This section comprises long answer (LA) type questions of 5 marks each.
Q3z. . 2
(a) If \’[i —x° + 1.|r1—:.'2 = a(x — v), then prove that d—}= . :’..’ .
dr  §1-x=
OR
f 2.,
(b) Ifx=a| cosO+log tanEwi and v = sin 8, then find d—'!' at@= E
\ 2) dx® 4
Ans(a) | Let x=sin A, y=sin B=> A=sin"' x, B=sin"' y 1
A=+ f1- =a(x—y)
=»cos A+cos B:.'i'l:si.n A—sin B]
9 A+ B A—E_E A+BY, (A-B 1
= 2cos > jous| —— | 2aces| —— |sin| —
::-mt[ — J:a::-.d—E:Emt"a 1
=ssin”' x—sin”' y=2cot™ a Y
differentiate bothsides wrt x,
1 1 dv_, 1%
¥ 1oy dx
a_[i=r
dx \1-x
OR

23




Ans(h)

x=a{cmﬂ'+hglang}

HSECEHHI
& 2 2
2

= =a| —sinf+

g8

Lan

2
=a{-sinﬂ'+ LJ:a 1-sin &
sind sin &

iy
—= & cos &
dﬂ dC¥ OOs

Ao, y=sin § = %:cmﬂ

_dy_tan#
Tdx a
Differetiating wrt x,

Find the abszolute maximum and absolute minimum of

function f{x) = 2x* — 152 + 36x + 1 on [1, 3].

Ans

fx)=2x"=15x"+ 36x+1

= f(x)=6( ¥ -5x+6)=6(x-2)(x-3)

f'(x)=0=> x=2,3¢[1,5]

MNow .ﬂ:l}:EJl. f(z}:zg. F(E}:EE. f{ﬁ}:ﬁﬁ

Hence, theabsolute maximum value is 56 and the absolute minimum value is 24.

(a) Find the image A’ of the point A(1, 6, 3) in the line %— F;I = H; 2

Also, find the equation of the line joining A and A',

OR

X+2 y+3d z-6
4 =

from point Q(2, 4, -1) is 7 units. Also, find the equation of line joining

P and Q).

{(b) Find a point P on the line such that its distance
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Ansia)

Theequatlnnufgiw:n]inelsf: 'FT_I = E—;E =4

Any arbitrary point on the line is MI: A.24+1,34 +?.] »
dr'sof AMare<4-1,24-5,34-1>
Herel(A-1)+2(24-35)+3(31-1)=0

=i=1

.'H[l,l 5]]31]11: foot perpendicular of the point A to the given line.
Let image of point A in the line be A'(a, 8.7)

Since M is the mid-point of A.clﬂsnﬂ-f(l_;a,ﬁ_;ﬂ‘ 3;'?];'.-{{11 3,5)

= A'(1,0,7)is the image of A.
1 y-6_ z-3

Also, Equation of AA'is r;

=3 2
OR
Ans(b) x+53 y+3 -6
The given line is = = =Adand Q(2,4,-1
& 1 4 =4 ﬂ{ ]
Anyrandom point on the line will be given hyPl:.-l— 5,44-3,-94+ ﬁ]
Since PO =7=54(4-7)" +(44-7)° +(-04+7) =7
=98(1' -24+1)=0=4=1
Hence, the required point is Pl: —4,1.—3]
The equatian of line PQ s .r+4= ¥-1 _ +3 or .:'—2= _r—4= z+1
3 2 B 3 2
Q33. | A school wants to allocate students into three clubs : Sports, Music and

Drama, under following conditions :

. The number of students in Sports club should be equal to the sum of

the number of students in Music and Drama club.

. The number of students in Musie club should be 20 more than half

the number of students in Sports club.

. The total number of students to be allocated in all three ¢lubs are

180.

Find the number of students allocated to different clubs, using matrix

method.
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Let x, y and z be the no. of students allocated to Sports, Music
and Drama clubs respectively.

Here, x= y+ z._p=§+2-ll. x+ ¥+ z=180

= x— y—i=0x—-2y=—40, x+ y+ =180
Givenequations can be writtenas AX = B

1 -1 -1 0 X
where, A=|1 -2 0 |,B= —JH]]JII’: ¥
1 1 1 180 z
|Al=—40=> A" exists.
-2 0 -2
adfd=|-1 2 =1
3 =2 -1
2 0 2
A'L=|%xadj4=gl 1 -2 1
-3 2z 1
X=A"'B
2 0 2] o 90
=% 1 =2 1||—0|=|6s

=3 2 1][180 25
Soa=190, y=65, =25
MNumber of students allocated in sports, music and drama are
90, 65 and 25 respectively .

1%

SECTION E

This section comprises 3 case study-based questions of 4 marks each.

36,

- B gl

26

A technical company is designing a rectangular solar panel installation on
a roof using 300 metres of boundary material. The design includes a
partition running parallel to one of the sides dividing the area (roof) into
two sections,
Let the length of the side perpendicular to the partition be x metres and
with parallel to the partition be v metres.




Based on this information, answer the following questions :

(i) Write the equation for the total boundary material used in the
boundary and parallel to the partition in terms of x and v.

(i) Write the area of the solar panel as a function of x.

(111) (a) Find the critical points of the arca function. Use second
derivative test to determine eritical points at the maximum
area. Also, find the maximum area.

OR

(iti) (b) Using first derivative test, calculate the maximum area the
company can enclose with the 300 metres of boundary material,
considering the parallel partition,

Ans

(f)2x+3y=300
(i) A:q:%(m-zx}

( i) (a) A= :(am- zx]=;{mx-zf]
dd 1

=

df:ﬂam-u}

idA
For critical points, put T =0= x=75

dtA 4
Also, ==—<0, 50, Alsmaximumat x=75
dx’ 3

Also, maximumareais A= %(am -150) =3750m"
OR
X 1
(i) (B) A= (300- zx}=3[3mx-zf}

dd 1
=

df:ﬂam-u}

idA
For critical points, put e =0= x=75

dA
ASE changes its sign from positive to negative as x passes through

& =75 from left to right, whichmeans x=75is the point of maximum.

Ao, maximumareais A= E{Eﬂﬂ - IED} =3750m?*

3

Note : Full credit to be givenil the student takes equation as
2x + 2y =300 or 2x +4y =300 or 4x+ 4y = 300 or 4x+ 3y = 300
Thesolutions of sub-parts will differ and marks may be given accordingly.

27




A class-room teacher is keen to assess the learning of her students the
concept of “relations” taught to them. She writes the following five
relations each defined on the set A= {1, 2, 3} :

R, =12, 3), (3, 2)}

R, =1i(1, 2), (1, 3), (3, 2)}

R, =1(1,2), (2, 1, (1, 1)}

R, =1(1, 1), (1, 2), (3, 3), (2, 2)}

R, =11, 1), (1, 2), (3, 3), (2, 2), (2, 1), (2, 3), (3, 2)}

The students are asked to answer the following questions about the above
relations :

(1)  Identify the relation which is reflexive, transitive but not symmetric.

(11) Identify the relation which i1s reflexive and symmetric but not
transitive.

(111) (a) ldentify the relations which are symmetric but neither reflexive
nor transitive.

OR
(iii) (b) What pairs should be added to the relation R, to make it an

equivalence relation ?

Ans

()&, 1

() & !

(iif)(a) R and R, 141
ORr

( #if)( b)Requiredpairs tobeadded tomake the relation R, asanequivalencerelation are:

(1,1).(2,2).(3,3).(2,1).(3,1)and(2,3) 2
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A bank offers loan to its customers on different types of interest namely,
fixed rate, floating rate and variable rate. From the past data with the
bank, it 15 known that a customer avails loan on fixed rate, floating rate
or variable rate with probabilities 10%, 20% and 7T0% respectively. A
customer after availing loan can pay the loan or default on loan
repayment. The bank data suggests that the probability that a person
defaults on loan after availing it at fixed rate, floating rate and variable
rate is 5%, 3% and 1% respectively.

Based on the above information, answer the following :

(i)  What is the probability that a customer after availing the loan will
default on the loan repayment ?

(11} A customer after availing the loan, defaults on lean repayment,
What is the probability that he availed the loan at a variable rate of
interest ?
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Ans

E, :customer avails loan on fixed rate
E, :customer avails loan on floating rate
E, :customer avails loan on variable rate

A:the person defaults on the loan
1 2 i

P(E)=—P(E)=—.P(E)=—"

P{A|EL}=15E.P{A|E1}=%.PI:A| g}:ﬁ

()P(A4)=P(E)P({A|E)+P(E)P(A|E)+P(E)P(A|E)
1.5 2 3 7_1

18 9

= 0r
1000 500

(#)P( E,| A)=

P(E)P(AlE)
P(E)P(A|E)+P(E,).P(A|E)+P(E,).P(A|E,)
7T 1

k3
_10 " 100
18

1000
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PAPER-2 (WITH SOLUTIONS)

Q0. No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION-A
This section comprises multiple choice questions {MCOsg) of 1 mark each.
The projection vector of vector a on vector b is
l. -3 i —
. » . |
(A) [-':'!. . hz]h (B) "'1_’}
Ib| Ib|
» T 3 » Y
a-b a- b
© (D) [ , _,Jh
lal VoA ®
Ans (A (“—h:) b |
&
2 The function f{x) = x* = 4x + 6 is increasing in the interval
(A) (0, 2) (B) (==, 2]
(Cy [1.2] (D) [2, =)
Ans (D) [2,e0) |
3. 2a
If f(2a — x) = f{x), then [f{.\:} dx 1=
0
Za Fi
(A) l f L%] dx (B) jf{r}l dx
0 i
(] i
(C) EJ fix) dx (D) EI f(x) dx
a 0
Ans (D)2 [ fx)dx 1

31




1 12 4y|

4. . . . .
IfA=|6x 5 2x|isasymmetric matrix, then (25 4+ v)is
Br 4 6|
(&) -8 (B 0
(C) 6 (m &8
Ans (D ¥
If y = sin~'x, =1 < x = 0, then the range of v is
& i % N
- = =
A —_— By |—,
mlﬂu] {1[2{1_
=T =i 1
. —. 0 —. 0
o [ o (20
Ans (B) [—E 0]
If a line makes angles :ufu—r,:—:.'mtl i with the positive direetions of 1, v
6. and z-axis respectively, then 0 ia
(A _—:unl_'.' B En:lﬂj'
3 Kt
0 = D) +I
(C) 5 ( 3
Ans Mo option 18 correct. Full marks may be awarded for attempting the question.
If E and F are two events such that P(E) > 0 and P(F) 2 1, then P(E/F) s
1. .
i —_—
w DB ®) 1- P(ER
Hil)
-HEUF
(©) 1-PEF @ =0ul
M)
Ang 1-P(EUF)
(D) FiFy
Which of the following can be both a symmetric and skew-symmetric
matrix ?
5. (&) Unit Matrix (B} Diaponal Matrx
(C) Null Matrix (D) Row Matrix
Ans (C) Null Matrix
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The equation of a line parallel to the vector i _; + 2k and passing
through the point (4, =3, 715

9.
(A) rsdt+d y=s=dt+], z=0t+2
(B) s=M+dvot+3, 2= +7
(C) x=3t+dy=t-3,2=2t+7
N r=+d ve=t+3 z2=2t+7
Ans Cilx=3t+4y=t—-3,2z=2t+7
Four friends Abhav, Bina, Chhaya and Devesh were asked to simplify
10 4 AB + 3AB + BA) = 4 BA, where A and B are both matrices of order 2 x 2,
' It is known that A2 Be Tand A~ « B.
Their answers are given as :
Abhay @6 Al
Bina : 7TAB-BA
Chhaya: 8 AB
Divesh : 7T BA=AR
Who answered it correctly ?
(A} Abhay (B) Bina
(€} Chhaya Dy Devesh
Ans iB) Bina
A eylindrical tank of radius 10 em i being filled with sugar at the rate of
3 100 = ema, The rate, al which the height of the gugar ingde the tank s
' IRETENEIRE, 18 |
(Al 0.1 emfa (B 0% emls
(i 1emfs (y 1.1 emds
Ang (C) 1 ems
Lot pand g be two unit vectors and a be the angle between them. Then
17, (p + q) will be a unit vector for what value of a ?
W Z B =
: 3
) = o =
2 C 3
Ans L
(D) 3
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The line x =14 by, v ==5 + y, 2 = =6 =3y passes through which of the

following point ?

13,
(A) {1, =5,6) (B) 11,5, 6)
() (1, =5, =6) () (=1, =5, 6)
Ans (Ci{l, -5, -6)
If A denotes the set of continuous functions and B denotes set of
14 differentiable functions, then which of the following depicts the correct
' relation between set A and B ?
(A) @Ei (1) @.-".
i) (‘B (L) @@
Ang
@Jt
iB)
The area of the shaded region (figure) reprezented by the curves
5 y=a°, 05 x5 2 and v-axis is given by
5. b y .
k=1
.E'l ;-II
(&) | dx (B) | Jy dy
1!.1 1I'I
| i
(©) [I:‘Id.'l.' (D) I‘J:Trly
(1] .|.|
Ani

(D) [ fydy
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A factory produces two products X and Y. The profit earned by selling X
and Y is represented by the objective function £ = hx + Ty, where x and y

6. are the number of units of X and Y respectively sold. Which of the
following statement is correct *
(A} The objective function maximizes the difference of the profit earmed
from products X and Y,
(B) The objective function measures the total production of products X
and Y.
iC) The objective function maximizes the combined profit earned from
selling X and Y.
() The objective Tunction ensures the company produces more of
product X than product Y.
Ans ({C) The objective function maximizes the combined profit earned from selling X and Y
If A and B are square matrices of order m such that A* = B* = (A= B) (A + B),
17, then which of the following 15 always corvect ?
iA) A=B (B} AB=BA
(C) A=OorB=0 (D A=lorB=1
Ans (B)AB -~ BA
If p and q are regpectively the order and degree of the differential equation
1R, d {dy ) _
0, th
dndr' then (p =q) is
(A) 0 B 1
c) 2 (3
Ans (Bl

RQuestions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

iA)  Both Assertion (A) and Reason (R) are true and Reason (R) 15 the
correct explanation of the Assertion (A).

iB) Both Assertion (A) and Reason (R) are true, but Reason (R) is notf
the correct explanation of the Assertion (A).

(C)  Assertion (A) is true, but Reason (R) is false.

(1) Assertion (A) is false, but Reason (R) is true.
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Assertion (A) + A=diag |3 5 2] is a scalar matrix of order 3 % 3.

19, Reason (R) : If a diagonal matrix has all non-zero elements equal, it
iz known as a scalar matrix.
Ans (D) Assertion (A) 15 false and Reason (R) 15 true.
Assertion (A) ¢ Every point of the feasible region of o Linear
20 Programming Problem is an optimal solution.
Reason (R) @ The optimal solution for a Linear Programming Problem
exists only at one or more corner point(s) of the feasihle
FEEIo.
Ans (D) Assertion (A) 15 false and Reason (R) is true.

SECTION-B

This section comprises 3 Very Short Answer (VSA) type questions of 2 marks each.

21

(a) A vector a makes equal angles with all the three axes. If the

magnitude of the vector is 543 units, then find .

OR

by Ifa andTﬁ' are position vectors of two points P and Q respectively,

then find the position vector of a point R in QP produced such that

Qu=§qu

21 {a) Ans

Let a be the angle which the vector 8 makes with all the three axes.

Then 3cos®a =1

1
= COS0 = —=
Y3

. A
The unit vector along the vector a v (I+ ]+ k)
W

d=5(i+j+k)

OR
bjans | M _— T — |
Rix) Pla) Qlp)
QR _3
op 2
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Hence, R divides PO}, externally, in the ratio 1:3.

- . . f-3E  3E-§
The Position vector of R = ¥ = TE = “r_ i l
1-3 F
E
22, 4
Evaluate : I J1+sin2x dx
0
Ans : —
' Given definite integral fL;_‘ J (sinx + cosx)*dx 1
n
3 -
= j [sinx + cosx)dx
]
o
= [—cosx + sinx];
| l
Find the values of *a’ for which f{x) = sin x=ax + b 13 increasing on R,
23
Ans f'(x)=cosx—a
For f{x) to be increasing, f'(x) = 0
i.e.,cosx =a |
Rince, —1 = cosr = 1
== -1
Hence, a € (—oo, —1]. (Also, accept a € (—w,—1)) l
If & and I; are two non-collinear vectors, then find x, such that o = (x = 2)
24 2 +b and ﬁl =3+ a - ab are collinear,
Ans i and ,ﬁ are collinear
x—2 1 1%
= =— Lt
3+2x =2
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25
& ; .
. : dv  x =y
(a) Ifx= e", then prove that — = ———,
dr xlogx
OR
2x-3 ,-35x<-2
(b)y If f(x)=
x+1 ,-2<x<0
Check the differentiability of f(x) at x = =2,
25(a) = E"-—i
Ans ¥
= logx = —
= ylogx = x
Differentiating both sides w.r.to x, we get
¥ dy
Z 4logx—=1
X ﬂ‘gxdx
ﬂ: —
Y _x7J
dx xlogx
R
25 I:'II:I] LIJ{_E:I — fémllr{_l—lll::l!—lll'l'_zt' {'h = ﬂ-:l
1+ -
% 10
Ans C2-2-h)-3-(-T)
= {im
i) —h
=lim=2
il
Rf'(-2) = lm{2EIED (> 0)
 —2+h+1-(-7)
= [im
h—i) ft

. btk . .
= lim—. which does not exist, i.e., RHD does not exist.
fi—i
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Therefore, the function is not differentiable ar -2.
Mote: (1) It a student finds only RHD and concludes the result, full marks may be awarded.
{2) If a student proves that the function is discontinueous at -2 and hence not differentiable at

-2, full marks may be awarded.

SECTION-C

This section comprises 6 Short Answer (SA) type questions of 3 marks each.

26

(a) Solve the differential equation 2(y + 3) = xy :_—" =0; given y(1) ==2.
x

OR
(b) Solve the following differential equation :

o dy
1+ :-*‘}d—"‘+ Iy = 4y,
X

26{a)

Ans

Given differential equation can be written as
rLdy = id.r
= [(1-55)dy =2 2dx
=y —3log|y + 3| = 2log|x|+ C
y= 2 whenx=1=0C0=-2
Hence, the required particular solution is
=y —3logly + 3| = 2log|x| -2

OR

26(h)

Ans

Given differential equation can be written as

dy Ix

= 4l 'I].'I'll'l..'l""l_"]'
dx 1422 - :H-I:'“ 1Ch 15 LINCAr m y.

ix

LF. = elmea® = gloa(i+3%) _ 1 4 42
The solution 15 given by
y(l+x9) = J’ dxdx

. 4
=:J.f[l+xi}=3.r"+|£'

4y

ary = . Which 1s the required general solution

—+ [ ——
I(1+x") {14x<)
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27.

Let It be a relation defined over N, where N iz get of natural numbers,
defined ag “mBn if and only i m iz o moltiple of 1, m, n e N." Find
whether R iz retlexive, symmetric and transitive or not,

Ans

28

Let x € N. Then we know that x is a multiple of iself.
= xRx
Hence, B s reflexive.

We have 2, B € N such that 8 is a multiple of 2
= BR2

But, 2 is not a muliiple of 8. Hence, 2 is not R-related to 8.
Therefore, K is not svimmetric.
Let x, v, 2 € N such that xRy, yRz
Then x = my, ¥ = ne for some m, i € N
= X = mnE = x = pz,where p = mn € N. Hence, xRz
Therefore, B is transilive.
Solve the following linear programming problem graphically :
Minimise Z = x = 5y
subject to the constraints :
x=yzl
-x+2yz2
xzdvid,vel
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Ans

Correct
graph
and
shading
1
Cormer point Value of Z = x - Sy 1
A(3,25) 9.5
B(3.3) -12
Ci4.4) -16
D(6.4) -14
The minimum value of Z is -16, which is attained at x = 4, y = 4. e
1 ¥ ; ;
(a) Ify=log (J— + J . then show that x(x + 1)y, + (x + 1)°y, = 2.
29 S '
OR
dy =1
(b) Wxfl+y+ydl+x=0,-1<x<1,x#y, then prove that —= =
dy  (14%)°
29(a) The given function can be written as
Ans y=2log(x+1)— logx
2 1 x—1
= )’l = —_—— = 1
x+1 x x(x+1)
x—1 1
S @+ =——=1-=
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1
=:-{x+lj|}rz+}r1=;

. 1
Sx(x+ 1)y +x(x+ 1)y = 1+

=x(x+ 1w +x(x+ Dy, =14+1—-(x+ 1)y,

Sxix+ 1)y +(x+ 1)y =2

OR
29(b) xf1+y+yl1+x=0
Ang =x/l+y=—wl+x
=2x(1+y)=y(l+x)
=(x-pllx+y) +xylx—y)=0
=(x-px+y+xy)=0
x#Fy=x+y+xy=10
—X
= =
¥ 1+x
ﬂ B -1
dy  (1+x)*
(a) A die with number 1 to 6 is biased such that P(2) = ﬁami probability of
30
other numbers is equal. Find the mean of the number of times number 2
APPEArS On the diee, if the dice is thrown twice,
OR
(b  Two dice are thrown. Defined are the following two events A and B :
A=sllr.vi:x+v=9) B={lx, v): x= 3}, where (x, v) denote a point in
the sample space.
Check if events A and B are independent or mutually exclusive,
0(a) 3 3 7
P(2)=—,F ther beri=]— —= —
- (2] 10 [any other number) 0" 10

Let X represent the Random Variable “the number of 2757

Then X =0,1,2
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The probability distribution 15

X PX] KPX)
0 7 7 49 i
—_—— = —
10 10 100
| 3 7,4z iz 1%
10" 10"~ 100 1001
2 3 i 9 18
1010~ 100 100
Mean = LXP(X) = = 0.6 ¥
R
I0{b) A=1{(3.6),(45),(54) (63)
An: =21 =03 1
o P{4) ELEC P(B) L
P(ANB : !
( ) =312 Y
5
P(A) x P(B) = Tha P{A N B) 1
Therefore, A and B are not independent.
Acand B are not mually exclusiveas AnB = @ ¥a
. 1 X+a
11 Find: | — — dvr.
X X =48
Ans 1 x+a 1 l
| = "——dx = | ——dx+a | ———idx
J Xyx*—ag* Vxi—a* ¥Wxt —a
— X
— fe2 _ o2 -1t
_lng|x+-.'x EL|+5E|: {a}+c 1+1
SECTION-D
This section comprises 4 Long Answer (LA tvpe questions of 5 marks each.
Using integration, find the area of the region bounded by the line
1 v =5y + 2, the x=axis and the opdinateg x==2 and x = 2,
Ans
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Correct

y=ix+2 sketch
12 and
shading
1
2
B
E
d
bz =ho 8 N M B 10
The required area
[ Ftsx + 22dx +f (5x+ 2)dx 1
-2
i -
_|[Gxr2)7] 5| [(5x+2)7 |
10 s 10 _%
E-4 144 104
BT TR s
2
N x+x+1
Find : r dy.

33. (x +2)(x" +1)

Ang r+r+1 A . Bx +r¢ n
(x+2)(x*+1) (x+2) ++1 i}
Getting A —% B =%.L" =£ 1'%
Given integral = k —dr +

5 T4z 54 1 21
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3 1 1
= Eh}gp: + 2| +E]u:rg|{:cd +1) +Eran"x +C

{n) Find the shortest distanee between the lines ;
x+1 y-1 =z-9

34 and
2 1 -3
x—-3 y+15 -9
2 -7 5
OR
(b) Find the image A" of the point A2, 1, 2) in the line
[:T= 4? + Ejk + 2k + A ﬁl —j — k). Also, find the equation of line
joining AA’, Find the foot of perpendicular from point A on the line [
34a) The vector equations of the lines are
Ans F=—0+f+9k +A(2i + | — 3k)

F = 3f — 15] + 9k + u(2i — 7] + 5k)
i, = —+j+9k @, = 3i—15] + 9k
by =2i+j—3k, b, =2i—7j+5k
@; —d; = 41 — 16f

R R S A
byxbh,=|2 1 —3|=-16i- 16— 16k
2 =7 5

OR
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34(b
Al2, 1, 2)

Ans

A’ (a, B, ¥)

Let the image of A in the line be A'(a, 8, v)

The point P, which is the point of ntersection of the lines fand A4", will have coordinates
(A+4 -4+ 2 —4+2) for some A

Disof APare < 44+ 2. -4+1,-4=
AP L1
(A+2)—(-4+1)-(-4) =0

1 1
=ll=—--
3
, . . 177
Therefore, the coordinates of P are ':'_1 ‘3 —{]

P is the mid-point of 44"

24a 11148 72+y 7
T2 ~ 372 3 2 3
6 11 8

Sa= =T =g

. o 16 11 8
The coordinates of the image are 55 _1}

The equation of 44" is

x—2 y-1 z-12
-8 T2

3 3 3

ur,

3x—2) 3y-1) 3(z-2)
5 4 1
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-4 4 4 1 -1 1

(a) Given A=|-7 1 3 |and B=|1 -2 -2, find AB. Hence, solve

-

15
b =3 =1 21 3
the svatem of linear equations :
Yr=y+z=4
r—2y-2z=9
2x+y+3dz=1
OR
1 2 0]
by IfA=|-2 -1 -2|.then find A7L
0 -1 11
Hence, solve the system of linear equations :
r=2v=10
dx—y—z=8
~dy+z=T
35(a) BE 0 0
AB=|0 8 0|=8/ 2
Ans 00 8
The system of equations 15 equivalent to the matnx equation:
4 X
BX =C whereC = |9 ..5i'=|}-'] b
1 z
=X =R
AB =8I
1
=B t==4 |
B
1 -3 4 41714 24 3
.5‘.'=§—'? 1 39 ==|-16|=|-2
s =3 -—1/11 —B -1
rx=3y=-2,z2=-1 I
OR
35(b) |Al =1+ 0= A" exists. l
Ans -3 -2 -4
adia=|2 1 2 )
2 l 3 ]."]‘
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} —3 -2 -4
At =madia=l2 1 2
2 1 3

The given system of equations i3 equivalent to the matrix equation

10 X
ATX =B, whete B=| 8 .){=I}’]
7 z
=X =(A")"'B
=X={AYE
-3 2 Z|[10 0
=Xx=|-2 1 1||8|=]|-5
-4 2 3ll7 -3

rx=0y=-5z=-3

1%

36,

SECTION-E
This section comprises 3 case study based questions of 4 marks each
A zehool 15 organizing a debate competition with participants as speakers
8 =18,, 8,, 85 8, and these are judged by judges J = {J,, 1, J,5. Each
speaker can be assygned one judge. Let R be a relation from sct S to .

defined as B = {(x, ¥) @ speaker x s judged by judge y, x ¢ 8, y & J).
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Binsed an the above, answer the following ;
{1l How many relations can be there from 8 to ] 7 1

A student ientifiea n function fom S d aa f= 18, 1.0 (5, -.,.I.

[:5-!_. J.‘,I. {HI. ||::_:l: Check if it 18 bipeetave, 1
i) fa) How many oneone functions can be there from set S to setJ ? 2
0OR

i) h)  Another stedent conasders a relatlion “I E :.‘IH:, F!l, Zl‘"lj. HJIIZ in
st 8, Write minimum ordered pairs to be included in R, so that

R, is reflexive but not symmetric. 2

36 Ans (1) | The number of relations = 2%*4 = 214

36 Ans (u) | Since, 5, and 5, have been assigned the same judge .. the function is not one-one.
Hence, it is not bijective.

36 (ii1) (a) | There cannot exist any one-oné function from 3 to I as n(S) > n(J). Hence, the number of
one-one functions from 5 to Jis 0.

OR

36 (i) {b) | To make Ry reflexive and not symmetric we need to add the following ordered pairs:
(83,510 (82,82 ), (53, 53), (54, 554)
Three persons e, Amber, Bone and Camel are |||~:|||.I';||'I:||1||.: cars which
rum o petrol and an battery s well. Their production share 1n the market 18
GG, 0% and 10% reapectively, OF their respective production capacithes,

37, 0%, 10% and 5% cars respectively are electse (or batbery oporatied)

Based on the above, answer the following :

it (&) What ig the prohability that a randomly selected car iz an

electrie car ? 2
Ok

iy i) What 15 the probabaity that a randomly selected car is a petrol
car 2

(i) A car iz selected ot random and is found do be eleciric. What is the
prohability that it was manufaciured by Comet ? |

(iith A car is selected a8 random and 3 found fo be elecirie. What is the
prohnhility that it was manufactured by Amber or Bonz ¥ 1

49




i) (a) Let A = Amber manufactures the car
Ans B = Bonzi manufactures the car

C = Comet manufactures the car

E = The selected car is electric

Pn—mpﬁ 31jpr: 10
'::'_wn (B)= 100" (€y= 100

P(E)=P{A) x P (%) +P(B)%P @) +P(C) = P{EJ

60 20 30 10 10 5
100 100 100 100 100 100

155 31
~Tooo *" Zoo
OR
Ik Let A = Amber manufactures the car
Ans B = Bonzi manufactures the car

C = Comet manufactures the car
E = The selected car 15 a petrol car
30 10

PiA EFE —.P —
(A) =00 P8 = 150 PLE) = T

P(E)=P(A)x P (EI) +P(R)x P [E) +P(C) P{%)

60 B0 30 90 10 95
100 100 100 100 ' 100 100
845 169
=— or —

1000 °" Zoo

A7) Ans (L") P(C) % F(%}

P —_—
E P(E)
10 5
_ 100 * 100
60 20 30 10 10 5
100 * 100~ 100~ 100 © 100~ 100
50
_Toooo _ 1
1550 31
10000
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37(iii) (M) e (E) g Bt e 1
P E 1=P E 1 1 M
Ans
38.
A small town i3 analyzing the pattern of a new street light instalation,
The lights are set up in such a way that the intensity of light at eny point
x metres from the start of the streer can be modelled by f(x) = e 3in ¥,
where x i5 in metreg,
Based on the above, answer the followng :
(i) Find the intervals on which the fix) is increasing or decreasing,
xe [0, x). 2
(i) Verify, whether each critical point when x = [0, =] ig a point of local
maximum or Jocal minimum or a point of inflexion. 2
{i) Ans f'(x) = e*(cosx + sinx)
For critical points, f'(x) =0
= cosx +sinx =0
= cosx = —sinx v
. . 3
For x to be a critical point x € (0, ), hence, x = -‘5 s
3In ’
Forall x € 0], f'(x) 2 0
Nt . 2 3n
Hence, /'is increasing in [O‘T] 14
Note: If a student concludes the answer in any of the following intervals, full marks may be
awarded:
3 3 3
(0,—") or IO,—") or (0,—"]
4 4 a4
3n /
Forallx € |2, x| f'(x) £ 0
; 21 Sy
Hence, f1s decreasing in [-f, | Ya

Note: If a student concludes the answer in any of the following intervals, full marks may be
awarded:

in In in
(7,1!) or (T,ft] or [T,n)
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(11 Ans

i . s .
X=—1sa critical point

[ (x) = e*(cosx — sinx) + e*(cosx + sinx)

= Ze*cosx

() =

Im . s - .
Hence, - lsa point of local maximum.
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PAPER-3

reneral Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(L)
(tii)
(iv)
(v)
(vi)
(i)

(viti)

(ix)

This question paper contains 38 guestions. All guestions are compulsory.
This question paper is divided into five Sections - A, B, C, D and E.
In Section A, Questions no. 1 to 18 are multiple choice guestions (MC@s) and

quefiﬂns number 19 and 20 are Assertion-Reason based questions of 1 mark
eac

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
guestions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based gquestions carrying
4 marks each.

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 3 questions in Section C, 2 questions in Section I and
2 questions in Section E,

Use of calculator is not allowed.

SECTION A

This section comprises multiple choice questions (MCQs) of 1 mark each.

1.

The principal value of sin—l(sin[— lg_n]] is :

(A) - EEE (B) - %
T 2
© 3 o

If A and B are square matrices of same order such that AB = A and
BA = B, then A2 + B is equal to :

(A) A+B
(C) 2(A+B)

BA
2BA

(B)
(D)

For real x, let fix) =x% + 5x + 1. Then :

(A) fis one-one but not onto on R

(B) fis onto on R but not one-one

(C) fis one-one and onto on R

(D) fis neither one-one nor onto on R
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4]

2
If y=sin"!x, then (1— xﬂ}d—}f is equal to :

dx?
dy _ L0y
(A) x (B) X
d}r F dj"
2 2
C)y =x (D) X

The values of A so that fix) = sin x — cos x — Ax + C decreases for all real
values of x are ;

(A) 1eh< 2 (B) A=z=1
(C)  h=42 (D) i<l

If P is a point on the line segment joining (3, 6, —1) and (6, 2, — 2) and
y-coordinate of P is 4, then its z-coordinate is :

3
(A) i (BY 0O

3
cy 1 (D) 2

If M and N are square matrices of order 3 such that det (M) = m and
MN = ml, then det(N) is equal to :

Ay -1 (B) 1
(C) —m2 (D) m?

3x—-2, 0D=x=1
If fix) = g is continuous for x = (0, 2), then a is equal
2x" +ax, l<x<2

to:

7
(A —4 B) -5
c -2 (D) -1
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5"

10.

11.

12.

13.

If {: N — W is defined as

noo.. .
—, ifn is even
fin)= {2 \
0, ifn is odd
then fis :
(A)  injective only (B)
(C)  abyection (D)
0o 1 -2
The matrix | -1 0 -T|isa:
2 7 0
(A)  diagonal matrix (B)
(C) skew symmetric matrix (D)

surjective only

neither surjective nor injective

symmetric matrix

scalar matrix

If the sides AB and AC of A ABC are represented by vectors ; + k and
3? - ; + 4]: respectively, then the length of the median through A on

BC is :
(A) 22 units (B)
(C) ? units (D)
The function f defined by
x, if x<1
fix) =
5 if x>1
158 not continuous at :
(A) =x=0 (B)
C) x=2 (D)

If fix)=2x+ cosx, then fix):
(A) hasamaximaatx=n (B)
(C) 18 an increasing function (D)
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14.

15.

16.

17.

18.

Icmgx_mszmdxisequalm:
COSX—COSCL
(A)  2(sinx+ xcosa) +C (B) 2(sinx—xcosa)+C
(C) 2(sinx + 2xcosa)+ C (D) 2(sinx + sina) + C

1
Theva]ueufj dx .

et 4o ¥

0

T m

(A) " (B) n
(C) tan~! e—g (D) tanle

The order and degree of the differential equation

dgy > dy 2 dy
[E] 4 [E] =xsm[E] are

(A)  order 2, degree 2 (B} order 2, degree 1
(C) order 2, degree not defined (D) order 1, degree not defined

The area of the region enclosed by the curve vy = Jx and the lines x = 0
and x = 4 and x-axis is :

(A) 16 8q. units (B} 82 8q. units
9 9
(C) ? 8Q. units (D) 33—2 8. units

The corner points of the feasible region of a Linear Programming
Problem are (0, 2), (3, 0), (8, 0), (6, 8) and (0, 5). If Z = ax + by; (a, b > 0)
be the objective function, and maximum value of Z is obtained at (0, 2)
and (3, 0), then the relation between a and b is :

(A) a=b (B) a=3b
(C) b=6a (D) 3a=2Zb
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Questions number 19 and 20 are Assertion and Reason based guestions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

{A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C)  Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

19. Aszsertion (A): If A and B are two events such that P{A n B) = 0, then A
and B are independent events.

Reason (R): Two events are independent if the occurrence of one does
not effect the occurrence of the other.

20. Assertion (A): In a Linear Programming Problem, if the feasible region
is empty, then the Linear Programming Problem has no
solution.

Reason (R): A feasible region is defined as the region that satisfies all
the constraints.

SECTION B
This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21. Let A and B be two square matrices of order 3 such that det (A) = 3 and
det (B) =— 4. Find the value of det (— 6AB).

22. (a) Find the least value of ‘a’ so that fix) = 2x2 — ax + 3 is an increasing
function on (2, 4].
OR

(b) Iffixi=x+ i, x = 1, show that fis an increasing function.

23. (a) Simplify sin! | e |.
-|,||1+:|=:2

OR
(b)  Find domain of ain—1,||'x—1.
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12

2
24. Calculate the area of the region bounded by the curve ry + :'r? =1 and the

X-axis using integration.

25. For the curve y = 5x — 2x3, if x increases at the rate of 2 units/s, then how

fast is the slope of the curve changing when x =27

SECTION C

This section comprises 6 Short Answer (SA) type questions of 3 marks each.

26. (a) Iff:R™—R isdefined as fix)=log, x(a>0anda # 1), prove that I
is a bijection.
(R* is a set of all positive real numbers.)
OR

(b) LetA=1{1,2, 3}andB = {4, 5, 6]. A relation R from A to B is defined as
R={ix,v):x+y=6,xeA, yve B

(i) Write all elements of R.
(ii)  Is R a function ? Justify.

(iii) Determine domain and range of R.

27. (a) Findk =o that

32—21—3
—_—, x -1
fix)= x+1
k, x=-=1

iz continuous atx=—-1.

OR
(b)  Check the differentiability of function f(x) = x| x| at x = 0,
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31.

Evaluate :

n

I oX [l—sinx]dx
1-cosx

2

(a)  Find the probability distribution of the number of boys in families
having three children, assuming equal probability for a boy and a

girl.
OR

(b) A coin iz tossed twice. Let X be a random variable defined as
number of heads minus number of tails. Obtain the probability

distribution of X and also find its mean.

Find the distance of the point (—1, —5, —10) from the point of intersection

ofthe lines *—1 = ¥~2 _ 273 %4 _vy1_.
a5 4 o 2

Solve the following Linear Programming Problem using graphical method
Maximise Z = 100x + 50y
gubject to the constraints

Jx + ¥ = 600

X+ v=300

v=x+ 200

xz0,vz0
SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32.

If Ais a 3 = 3 invertible matrix, show that for any scalar k # 0,
(kA= %ﬁrl_ Hence calculate (3A7 1, where

2 -1 1
A=|-1 2 -1]|.
1 -1 2
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The relation between the height of the plant (y cm) with respect to

exposure to sunlight is governed by the equation y = 4x — %xg, where x is

the number of days exposed to sunlight.

(i)
(i1)

(a)

(b)

(a)

(b)

Find the rate of growth of the plant with respect to sunlight.

In how many days will the plant attain its maximum height ?
What is the maximum height ?

Find :

Jl cosx dx
(4 +sin? x)(5—4 cos® x)

OR

Evaluate :

m

.[ dx
: aZcos®x + bzsinzx

Show that the area of a parallelogram whose diagonals are

represented by ?a.nd T:-} is given by % | ?uﬁ |. Also find the

area of a parallelogram whose diagonals are 2; - ; + k and

A A A
i+3)j—-k.

OR
Find the equation of a line in vector and cartesian form which

passes through the point (1, 2, — 4) and is perpendicular to the
. x—8 y+18 z—10

1 = = , and

e ~16 7 0

— A A A A A A
r =151 +29j +5k +pu(31 +8) —5k).
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SECTION E

This section comprises 3 case study based questions of 4 marks each.
Case Study -1

36. Some students are having a misconception while comparing decimals. For
example, a student may mention that 78-56 > 789 as 7856 > T89. In
order to assess this concept, a decimal comparison test was administered
to the students of class VI through the following question
In the recently held Sports Day in the school, 5 students participated in a
javelin throw competition. The distances to which they have thrown the
javelin are shown below in the table :

Name of student Distance of javelin (in meters)
Ajay 477
Bijoy 47-07
Kartik 43-09
Dinesh 439
Devesh 45-2

The students were asked to identify who has thrown the javelin the
farthest.

Based on the test attempted by the students, the teacher concludes that
40% of the students have the misconception in the concept of decimal
comparison and the rest do not have the misconception. 80% of the
students having misconception answered Bijoy as the correct answer in
the paper. 90% of the students who are identified with not having
misconception, did not answer Bijoy as their answer.

On the basis of the above information, answer the following questions :

(i) What is the probability of a student not having misconception but
still answers Bijoy in the test ?

(i1) What is the probahility that a randomly selected student answers
Bijoy as his answer in the test ?

(111) {a) What is the probability that a student who answered as Bijoy
is having misconception ?
OR

(iii) (b) What is the probability that a student who answered as Bijoy
is amongst students who do not have the misconception ?
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Case Study - 2
An engineer is designing a new metro rail network in a city.
n X ik &

Initially, two metro lines, Line A and Line B, each consisting of multiple
stations are designed. The track for Line A is represented by

I : 1;2 = F';l = E;3,1whjletlnetmu:]vzfurl.imaBisrtapr:amatntedh:,r

x-1  y-3 =z+2

2 1 -3

Based on the above information, answer the following questions :
(i)  Find whether the two metro tracks are parallel.

(ii)  Solar panels are to be installed on the rooftop of the metro stations.
Determine the equation of the line representing the placement of
solar panels on the rooftop of Line A’s stations, given that panels
are to be positioned parallel to Line A’s track (/;) and pass through
the point (1, — 2, — 8).

(iii) (a) To connect the stations, a pedestrian pathway perpendicular
to the two metro lines is to be constructed which passes
through point (3, 2, 1). Determine the equation of the
pedestrian walkway.

OR
(iii) (b) Find the shortest distance between Line A and Line B.

IE:
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Case Study -3

During a heavy gaming seasion, the temperature of a student’s laptop
processor increases significantly. After the session, the processor begins
to cool down, and the rate of cooling is proportional to the difference
between the processor’s temperature and the room temperature (25°C).
Initially the processor's temperature is 85°C. The rate of cooling is

defined by the equation %[T(t]} - _ K(T(t) — 25),

where T(t) represents the temperature of the processor at time t (in
minutes) and k is a constant.

Based on the above information, answer the following questions :

(i)  Find the expression for temperature of processor, T(t) given that
T(0) = 85°C.

(ii) How long will it take for the processor's temperature to reach
40°C ? Given that k = 0-03, log, 4 = 1-3863.
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PAPER-4

General Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(it)
(1id)
(iv)
()
(ui)
(vit)

(vite)

(ix)

This question paper contains 38 guestions. All questions are compulsory.
This question paper is divided into five Sections - A, B, C, D and E.

In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and
guestions number 18 and 20 are Assertion-Reason based guestions of I mark
each.

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
gquestions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

In Section D, Questions no. 32 fo 35 are long answer (LA) type questions
carrying 5§ marks each.

In Section E, Questions no. 36 to 38 are case study based guestions carrving
4 marks each.

There is no overall choice. However, an internal choice has been provided in
2 guestions in Section B, 3 questions in Section C, 2 questions in Section D and
2 guestions in Section E.

Use of calculator ts not allowed.

SECTION A

This section comprises multiple choice questions (MCQs) of 1 mark each.

5 0 0
IfA=|0 5 0, then A%is:
005
5 0 0 125 0 0
(A) 3|0 5 0 (B) 0 125 0
00 5 |0 0 125
15 0 0 5 0 0
(C) 0 15 0 M |0 5 0
0 0 15 0 05

If PPAURB) =09 and PIAN B) =04, then P(A)+ P(B)is:
(A) 03 (B) 1
(C) 1-3 (D) 07
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4 3
] and B=|[-1 2|, then the correct statement is :
0 &

1 2 3

IfA= [—4 3 7

(A)  Only AB is defined.

(B) Only BA is defined.

(C) AB and BA, both are defined.

(D) AB and BA, both are not defined.

|2 0. ‘E’ _5‘,thenth3v31u&nt'xis:
12 x 4 3
(A) 3 (B) 7
(C)y 7 (D) +3
sin® ax

If fl)=] 52 ° >0

1, x=0
is continuous at x = 0, then the value of a is :
(A) 1 (B) -1
(cy =<1 (D) 0

If A= [ai;_i] iz a 3 x 3 diagonal matrix such that ay1 = 1, agg = 5 and
agg =— 2, then |A] is:

(A) 0 (B) -10
(C) 10 (D) 1
The principal value of mt—l[— %] is :
2n

Ay - & By -=C
(A) 3 (B} 3

e 2m
(C) 3 (D) 3

4+x x-1|, ) . .

H[—E 3 ]lsasmgu]armatnmthentheva]ueafxm:
(A 0 (B) 1
cy -2 (D) -4
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9. If fix) = {Ix], x € R} iz the greatest integer function, then the correct

statement is :

(A) fis continuous but not differentiable at x = 2.

(B) fis neither continuous nor differentiable at x = 2.
(C) fis continuous as well as differentiable at x = 2.
(D) fis not continuous but differentiable at x = 2.

10. The slope of the curve v =—x3 + 3x% + 8x— 20 is maximum at :

(A)  (1,-10) (B} (1, 10)
(C) (10, 1) (D) (=10, 1)
11. '[..f'lﬂlinx dx is equal to :
(A) z[—sini; + cus%] +C (B) E[sin%—ﬁﬂs%] +C
- E[Eing + ms‘%‘] +C (D) E[sin% + r:.us;;J +C
w2

12. J- cosx.e" P dx is equal to:
0

(A) O (B) 1-e
iC) e-1 (D) e

13. The area of the region enclosed between the curve y = x|x|, x-axis, x = — 2

and x =2 1s:

Fa) 16
(A) 3 (B) 3
(Cy 0 (D) B

14. The integrating factor of the differential equation

[e_zﬁ —l]ﬁ =1is:

Jx o Jx |dy
(A) e IMx (B) e2hx
©) o2x D) e 2x
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15.

16.

17.

The sum of the order and degree of the differential equation

[h(gﬂi 4,

(A} 2 (B) (C} 3 (D 4

ba | en

For a Linear Programming Problem (LFP), the given objective function
Z = 3x + 2y is subject to constraints :

x+ 2y =10

dx+y=15

x,vz0

Ci4, 3)

X'« 0O (5, 0) E
x+ 2y =10
w
Y 3x+y=15
The correct feasible region is :
(A) ABC (B} AOEC
(C) CED (D) Open unbounded region BCD

——3
Let & be a position vector whose tip is the point (2, — 3). If HB:E',
where coordinates of A are (— 4, 5), then the coordinates of B are :
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18. The respective values of | a | and |’E’ |, if given
(@ —B).(a +b)=512 and |?|:3|? |, are:
(A) 48 and 16 (B) 3Jandl
(C) 24 and8 (D) 6Gand?2

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.
{A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).
{(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).
(C)  Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) 1s false, but Reason (R) 18 true.

19. Assertion (A): The shaded portion of the graph represents the feasible
region for the given Linear Programming Problem (LPP).

x+ 2y =10

Min Z = 50x + T0y

subject to constraints

2x+yvz8, x+2yz10, x,vz0

Z = b0x + TOy has a minimum value = 380 at B(2, 4).

Reason (R): The region representing 50x + 70y < 380 does not have
any point common with the feasible region.
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20, Assertion (A): let A={x e R:-1=x =1L Iff: A - A be defined as

fix) = xﬂ, then fis not an onto function.

Reason (R): Ify=-1le A thenx=+% ,-1 ¢ A.

SECTION B

This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21.

22,

Find the domain of the function fix) = cos™1 (x2 — 4),

Surface area of a balloon (spherical), when air is blown into it, increases
at a rate of 5 mm?/s. When the radius of the balloon is 8 mm, find the

rate at which the volume of the balloon is increasing.

sINX
JCos X

OR

(a) Differentiate

with respect to x.

dﬂ:-,r

(b) If y=5cosx—3sinx, prmrethat—i-l-y:[l.
dx

(a) Find a vector of magnitude 5 which is perpendicular to both the

A, F A A A A
vectors 31 —2j) + k and4i +3) —2k.

OR
(b) Let E},Fand ¢ be three vectors such that a .b = a.¢ and
?Hﬁ=?x?,?#ﬂ.5hnwthat P=c.

A man needs to hang two lanterns on a straight wire whose end points
have coordinates A (4, 1, — 2) and B (6, 2, — 3). Find the coordinates of the
points where he hangs the lanterns such that these points trisect the
wire AB.
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SECTION C

This section comprises 6 Short Answer (SA) type questions of 3 marks each.

26. Find the value of ‘a’ for which fix) = /3 sin x — cos x — 2ax + 6 is decreasing
in R.

27. (a) Find:

2x
dx
thﬂ +8)(x% - 5)

OR

(b) Ewaluate :

j{|x—2|+|x—4|] dx

28. Find the particular solution of the differential equation

[1 sini[i]—}'jl dx+xdy=0

X

given that v = E, when x = 1.

29. In the Linear Programming Problem (LPF), find the point/points giving
maximum value for £ = bx + 10y
gsubject to constraints
X+ 2y = 120
X+ yz=60
x—2v=0
vzl
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31.

(a)

(b)

(a)

(b)

If 2+b+C=0 suchthat |2 | =3, |F | =5, |<c| =7, then

find the angle between 2 and b .

OR

If @ and B are unit vectors inclined with each other at an angle

0, then prove that % | a - F|:sing,

The probability that a student buys a colouring book is 0-7 and
that she buys a box of colours is 0-2. The probability that she buys
a colouring book, given that she buys a box of colours, 15 0-3. Find

the probability that the student :
(1) Buys both the colouring book and the box of colours.

(i)  Buys a box of colours given that she buys the colouring book.

OR

A person has a fruit box that contains 6 apples and 4 oranges. He
picks out a fruit three times, one after the other, after replacing

the previous one in the box. Find :

(1) The probability distribution of the number of oranges he

draws.

(ii)  The expectation of the random variable (number of oranges).
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SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32,

Sketch a graph of y = x?. Using integration, find the area of the region
bounded by y =9, x = 0 and v = x2.

A furniture workshop produces three types of furniture — chairs, tables
and beds each day. On a particular day the total number of furniture

pieces produced is 45, It was also found that production of beds exceeds
that of chairs by 8, while the total production of beds and chairs together
ig twice the production of tables. Determine the units produced of each

tvpe of furniture, using matrix method.

(a)

(b)

(a)

(b)

1

t+—

For a positive constant ‘a’, differentiate a ' with respect to
a
[t+E] , where t is a non-zero real number.
OR
Find ';ﬂ if y*+x¥ + x*=aP, where a and b are constants.

X

Find the foot of the perpendicular drawn from the point (1, 1, 4) on

x+2 _ y+1 -z+4
5 2 -3

the line

OR

Find the point on the line “;1 - F; - 3:

22 units from the point (-1, -1, 2).

at a distance of
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This section comprises 3 case study based questions of 4 marks each.

37.

Case Study -1

A carpenter needs to make a wooden cuboidal box, closed from all sides,

which has a square base and fixed volume. Since he is short of the paint

required to paint the box on completion, he wants the surface area to be

minimum.

On the basis of the above information, answer the following questions :

(1) Taking length = breadth = x m and height = y m, express the surface
area (3) of the box in terms of x and its volume (V), which is

constant.

ds
ii Find —.
{ii) in i

(iii} (a) Find a relation between x and y such that the surface area (S)
is minimum.
OR
(iii) (b) If surface area (S) is constant, the volume (V) = %{Sx — 2x9),

x being the edge of base. Show that volume (V) is maximum

for x = ﬁ
6

Case Study - 2

Let A be the set of 30 students of class X1l in a school. Let f: A - N, Nisa
set of natural numbers such that function fix) = Roll Number of student x.

On the basis of the given information, answer the following :
(i}  Isfa bijective function ?

(ii)  (Give reasons to support your answer to (i).
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(i) (a) Let R be a relation defined by the teacher to plan the seating
arrangement of students in pairs, where

R = {(x, ¥) : x, ¥ are Roll Numbers of students such that y = 3x}.

List the elements of R. Is the relation R reflexive, symmetric
and transitive ? Justify vour answer. 2

OR

(iii) (b) Let R be a relation defined by

R = {(x, v) : %, v are Roll Numbers of students such that y = x3}.
List the elements of K. Is R a function ? Justify your answer. 2

Case Study -3

A gardener wanted to plant vegetables in his garden. Hence he bought
10 seeds of brinjal plant, 12 seeds of cabbage plant and 8 seeds of radish
plant. The shopkeeper assured him of germination probabilities of brinjal,
cabbage and radish to be 25%, 35% and 40% respectively. But before he
could plant the seeds, they got mixed up in the bag and he had to sow

them randomly.
|

]

b T =

Radish Cabbage Brinjal
Based upon the above information, answer the following questions :
(i)  Calculate the probability of a randomly chosen seed to germinate. 2

{ii) What is the probability that it is a cabbage seed, given that the
chosen seed germinates 7 2
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PAPER-5

Greneral Instructions :
Read the following instructions very carefully and strictly follow them :

(i)

(11)

(iiL)

(iv)

(u)

(i)

(viL)

(vifi)

(ix)

This gquestion paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections - A, B, C, D and E.

In Section A, Questions no. I to 18 are multiple choice questions (MCQs} and
questions number 19 and 20 are Assertion-Reason based guestions of I mark
each.

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer (SA) type guestions,
carrying 3 marks each.

In Secfion D, Questions no. 32 to 35 are long answer (LA) type guestions
carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based guestions carrying
4 marks each.

There is no overall choice. However, an internal choice has been provided in
2 questions in Secfion B, 3 questions in Section C, 2 questions in Section ) and
2 gquestions in Section E.

Use of calculator is notl allowed.

SECTION A

This section comprises multiple choice questions (MCQs) of 1 mark each.

1.

Let both AB' and B'A be defined for matrices A and B. If order of A is
n x m, then the order of B is :

(A) nxn (Bl nxm
(C) mxm (D) mxn
-1 0 0
IfA=| 0 3 0],then Aisa/an:
0 0 5
(A}  scalar matrix (B} identity matrix
(C) symmetric matrix (D) skew-symmetric matrix
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3. The following graph is a combination of :

(A) y=sinlxandy=coslx

(B) y=coslxandy=cosx
(C) y=sinlxandy=sinx
(D) y=coslxandy=sinx
4, Sum of two skew-symmetric matrices of same order is always a/an :
(A) skew-symmetric matrix
(B)  symmetric matrix
(C) null matrix
(D} identity matrix

5. [se-r:"i {_&}_ tan™ [i]] is equal to :

J3
11n b
(A) ETY (B) 10
an in
cy - 12 (D) 12
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9.

10.

11.

log (1 + ax) + log (1 — bx)

I fix) = - , forx=0
k , forx=0

is continuous at x = (), then the value of k is :
(A) a (Bl a+b
(C) a-—b (D) b
If tan~! (x% — y%) = a, where ‘a’is a constant, then g—i is :
a = (B) - =

¥ ¥
c 2 o 2

X ¥
If y = a cos (log x) + b sin (log x), then x%y, +xy, is:
(A)  cot (log x) (B) ¥
(C) -—-w (D) tan (log x)

Let fix) = |x|, = € R. Then, which of the following statements is
incorrect ?

{A) fhas a minimum value at x = 0.

(B) fhas no maximum value in R,

(C) fis continuous at x = 0.
(D}  fis differentiable at x = 0.

Let f(x) =3 (x2 + 2x) — 4 + 5, fil) = 0. Then, fix)is:

xa
(A) x3+3x2+%+53+11 (B) 33+3x'3+%+53—11
X X
© x3+3x2-2 +5x-11 D) x3-3x2- % +5x—11
X X
X+0 y .
e* dx 18 equal to:
(x + 6)° =
(A} logx+86)+C (Bl e*+C
x _
© -°_.ic (D) L +cC
x+6 (X + 6)
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12,

13.

14.

The order and degree of the following differential equation are,
respectively :

4
_ d ¥ + Eed}"fd?.' +)’2:'ﬂ

d,g-'-i-
(A —4,1 (B) 4, not defined
cy 1,1 (D) 4,1

The solution for the differential equation log [%) =3x+4y is:

(A) BefY 44324 C=0 (B) e¥*Y 4+ C=0
(C) B3 pded®i12C=0 (D) 397 + 4035 4 12C =0

For a Linear Programming Problem (LPP), the given objective funection is
Z = x + 2y. The fearsible region PQRS determined by the set of constraints
is shown as a shaded region in the graph.

i

= 0
&)

(3 24) 5 (3 16) 5, [T 3} o (18 2
P=[13'13}’Q_[2'4]’R_[2'4]’5_[?'?J

Which of the following statements is correct ?

(A) Zis minimum at E[%, %]

(Note : The figure is not to scale)

A ; 7 3
B A tR|—,—
(B) is maximum a [E 4}

(C) (Value of Z at P) > (Value of Z at Q)
(D)  (Value of Z at Q) < (Value of Z at R)
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15.

16.

17.

18.

In a Linear Programming Problem (LFPFP), the objective function
Z = 2x + by is to be maximised under the following constraints :
x+yv=4 Ix+3dyv=18, x,y=0
Study the graph and select the correct option.
+Y

EANGS

3x + 3y =18
X+y=4

(Note : The figure is not to scale)
The solution of the given LPP :
(A)  lies in the shaded unbounded region.
(B) liesin A AOB.
(C)  does not exist.
(D) les in the combined region of A AOB and unbounded shaded

region.
Let | a | =5and—2 <A< 1. Then, the range of |L 2 | is :
(A) 5, 10] (B) [-2,5]
©  -2,1] (D) [-10, 5]

The area of the region bounded by the curve ¥2 = x between x = 0 and
x=1is:

(A) % sq units (B} % sq units
(C) 3 sq units @) 2 squnits

3
A box has 4 green, 8 blue and 3 red pens. A student picks up a pen at
random, checks its colour and replaces it in the box. He repeats this
process 3 times. The probability that at least one pen picked was red is :

124 1
(A) E (B) E
c 3 oy 5

125 125
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Questions number 19 and 20 are Assertion and Reason based gquestions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C)  Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

L, I -
19. Assertion{A): If |a x b |2 + |a.b |2 = 256 and | b | = 8, then
12| =2

Reason (R): &in?8 +cos28 =1 and
b — B »
|2 xb|=|a||b|sinfanda.b =|a ||b|coso.

20. Assertion (A): Let filx) =e* and g(x) =log x. Then (f + gl x = e* + log x
where domain of (f + g) is R.

Reason (R): Domi(f + g) = Domi{f) N Domig).

SECTION B
This section comprises 5 Very Short Answer (VSA) tvpe questions of 2 marks each.

21. Find the domain of fix) = gin™! (— x%).

22. (a) Differentiate ‘\Ile“rﬂ_“ with respect to EE for x> 0.
OR

(b) If (x)¥ = ()%, then find %.
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. X #—1 i8 an increasing

Determine the values of x for which fix) = E_;l
X +

or a decreasing function.

_}
(a) If a and b are position wvectors of point A and point B

regpectively, find the position vector of point C on BA produced
such that BC = 3BA.

OR

(b) Vector T is inclined at equal angles to the three axes x, v and z. If
magnitude of T is 543 units, then find T.

.. . - A A A Ao A
Determine if the lines r =(i + j — k)+A4(3i — j)and

—p A A A A
r =(41 — k)+ pu(2i + 3 k) intersect with each other.

SECTION C

This section comprises 6 Short Answer (SA) tvpe questions of 3 marks each.

1 3 4 2
let A=) 4/ and C= |12 16 8 | be two matrices. Then, find the
-2 -6 —8 —4

matrix B if AB = C.

(a) Differentiate y = sin (3x — 4x3) w.rt.x, ifx e [— % %]
OR
. . 11 1= x2 .
(b)  Differentiate vy = cos T2 with respect to x, when x e (0, 1).
+x
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31.

{a) A student wants to pair up natural numbers in such a way that
they satisfy the equation 2x + y = 41, x, ¥y € N. Find the domain
and range of the relation. Check if the relation thus formed is
reflexive, symmetric and transitive. Hence, state whether it is an
equivalence relation or not.

OR

(b) Show that the function f : N — N, where N is a set of natural

n— 1, if n is even
numbe iven by fin) = ' is a bijection.
umbers, given by fin) {n+1, ifnisodd

Consider the Linear Programming Problem, where the objective function
Z = (x + 4y) needs to be minimized subject to constraints

2x + v = 1000
X+ 2y = 800

X, y=0.
Draw a neat graph of the feasible region and find the minimum wvalue
of Z.

{a) Find the distance of the point P(2, 4, -1) from the line
x+5 y+3 _ z-6
1 4 -9

OR

M
(b)  Let the position vectors of the points A, B and C be 3? - ; -2k,
A A
(- E; — k and 1+ 5? + 3k respectively. Find the vector and

cartesian equations of the line passing through A and parallel to
line BC.

A person is Head of two independent selection committees I and II. If the
probability of making a wrong selection in committee I iz 0-03 and that in
committee IT is 0-01, then find the probability that the person makes the
correct decision of selection :

(1) in both committees

(ii)  in only one committee
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SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32. (a) Find:

j x% +1 dx
(x—1)2 (x +3)

OR
(b)  Ewaluate :
nld
X dx
sinX + cosx
0

33. Draw a rough sketch for the curve v =2 + |x + 1|. Using integration, find
the area of the region bounded by thecurve y =2+ |x+ 1|, x=-4,x=3
and v = 0.

34. (a) Solve the differential equation : x%y dx — (33 + y3) dy = 0.
OR
(b)  Solve the differential equation (1 + x2) ?EF + 2xy — 4x? = 0 subject

to initial condition v(0) = 0.

1-y  2z-4
-2 6

35. Let the polished side of the mirror be along the line % =

A point P(1, 6, 3), some distance away from the mirror, has its image
formed behind the mirror. Find the coordinates of the image point and

the distance between the point P and its image.
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SECTION E

This section comprises 3 case study based questions of 4 marks each.

36.

37.

Case Study -1

Three students, Neha, Rani and Sam go to a market to purchase
stationery items. Neha buvs 4 pens, 3 notepads and 2 erasers and pays

% 60. Rani buys 2 pens, 4 notepads and 6 erasers for ¥ 90, Sam pays ¥ T0
for 6 pens, 2 notepads and 3 erasers.

Based upon the above information, answer the following questions :

(i) Form the equations required to solve the problem of finding the
price of each item, and express it in the matrix form AX = B.

(i) Find |A| and confirm if it is possible to find A~
(iii) (a) Find A~L, if possible, and write the formula to find X.
OR

(iii) (b) Find A%— 81, where I is an identity matrix.
Case Study - 2

A ladder of fixed length ‘h’ is to be placed along the wall such that it is
free to move along the height of the wall.

Based upon the above information, answer the following questions :

(1) Express the distance (y) between the wall and foot of the ladder in
terms of 'h’ and height (x) on the wall at a certain instant. Also,
write an expression in terms of h and x for the area (A) of the right
triangle, as seen from the side by an observer.
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(1) Find the derivative of the area (A) with respect to the height on the
wall (x), and find its critical point.

{(111) (a) Show that the area (A) of the right triangle iz maximum at
the critical point.
OR
(iii) (b) If the foot of the ladder whose length is 5 m, is being pulled
towards the wall such that the rate of decrease of distance
(v) is 2 m/s, then at what rate is the height on the wall

(x) increasing, when the foot of the ladder is 3 m away from
the wall ?

Case Study -3

A shop selling electronic items sells smartphones of only three reputed
companies A, B and C because chances of their manufacturing a defective
smartphone are only 5%, 4% and 2% respectively. In his inventory he has
256% smartphones from company A, 35% smartphones from company
B and 40% smartphones from company C.

A person buys a smartphone from this shop.
(1) Find the probability that it was defective.

(ii} What is the probability that this defective smartphone was
manufactured by company B 7
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PAPER 6

Greneral Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(ii)
(iti)
(iv)
(u)
(i)
(i)

(viii)

(ix)

This question paper contains 38 guestions. All questions are compulsory.
This question paper is divided into five Sections - A, B, C, D and E.
In Section A, Questions no. 1 to 18 are multiple choice gquestions (MC@s) and

quef:’nns number 19 and 20 are Assertion-Reason based questions of 1 mark
eac

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
guestions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

In Section D, Questions no. 32 to 35 are long answer (LA) type guestions
carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and
2 guestions in Section E.

Use of calculator 15 not allowed.

SECTION A

This section comprises multiple choice gquestions (MCQs) of 1 mark each.

].i

The given graph illustrates :

s T]?
____________ O,mvz2
X'e > X
()
_______ o,-wv2|
vy
(A) y=tanlx (B) y=coseclx
(C) y=cotlx (D) y=seclx
Domain of fix) = cos ! x + sin x is :
(A) R (B) (-1, 1)
(Cy [I-1,1] (D) &
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What is the total number of possible matrices of order 3 x 3 with each
entry as J2 or o3 7

(A) 9 (B) 512
(C) 615 (D) 64
3 0 0
The matrix A=| 0 2 0 |isa/an:
0 0 6
(A)  scalar matrix (B) identity matrix
(C) null matrix (D) symmetric matrix

If A and B are two square matrices each of order 3 with |A| = 3 and
|B| =5, then |2AB| is :

(A) 30 (B} 120
(C) 156 (D) 225
Let A be a square matrix of order 3. If |A| = 5, then |adj A| is:
(A) 5 (B) 125
(C) 25 (D) -5
2¥x—1 3x
12
If =[1+3 ],thentheva]uenf{x—}'}is:
0 y2_1| LO 35
(A)  2or10 (B) —2o0r10
(C} 2or-10 (D) —2or—10
1, if x<3
If fix) = jax+b, if 3<x<5 1s continuous in R, then the values of
7, if bH=x
aand b are :
(A) a=3, b=-8 (B) a=3, b=8
(C) a=-3,b=-8 (D) a=-3, b=8

If fix)=—2x® then the correct statement is :

R
o )ty ol
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10.

11.

12.

13.

A spherical ball has a variable diameter giﬂx + 1). The rate of change of
its volume w.rt. x, when x =1, is

(A) 225n (B} 300x

(C) 375n (D) 125=n

If f:R— R is defined as fix) = 2x — sin x, then fis:

(A) a decreasing function (B} an increasing function
(C) maximum atx= g (D) maximumatxz=10
EEI]ngx _ Eﬂlugx
dx i ual to:
.[Eﬁlugx_eﬁlugx 18 equal to
1'{2

(A) x+C (B) - +C

x-i- 3
C —+C Dy —+C
(C) n (D) 3 +

For a function f{x), which of the following holds true ?

by b
(A) If{x}dx = Ifl{a+h—x}dx
a a

a
(B) -[ f(x) dx =0, if fis an even fanction
— &
a a
(C) .[ flx)dx = EIf (x)dx, if fis an odd function
—a 0
2a a a
(D) If{x] dx = .I.f[x) dx — J-f{Ea + x) dx
1] 0 i
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15.

16.

17.

18.

(A) 2 cog ! (e¥) + C (BY = gin~!({e¥)+C
e s
(C) 5 +C (D) sin [2]+C

A student tries to tie ropes, parallel to each other from one end of the
A
wall to the other. If one rope is along the vector 31 + 15? + 6k and the

A e
other is along the vector 21 + l[lj + Ak, then the value of & is :

(A) 6 (B} 1

1
(C) 1 (D) 4
If |? + F| = |? — F| for any two vectors, then vectors a and B
are ;
(A)  orthogonal vectors (B) parallel to each other
(C)  unit vectors (D) collinear vectors

1 2 4 - .

If P(A)= 7 P(B) = 7 and PIANB) = 2 then P(A | B) is:

6 3
(A) 0 (B) n

4 1

il 15) =
(C) 5 (D) 5

A coin is tossed and a card is selected at random from a well shuffled
pack of 52 playing cards. The probability of getting head on the coin and
a face card from the pack is :

2 3
(A) ﬁ (B) E
19 3
© 2% T
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Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Asserfion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D} as given below.

{A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

{(B) Both Assertion (A) and Reason (R) are true, but Reason (R) 15 not
the correct explanation of the Assertion (A).

(C)  Assertion (A) is true, but Reason (R) is false.

(D)  Assertion (A) is false, but Reason (R) is true.

.1
xsm— , x#0
X

19. Assertion (A): fix) = is continuous at x = 0.

0 , x=0

Reason (R): When x — 0, sin % is a finite value between — 1 and 1.

20. Assertion (A) : Set of values of sec™! [g] iz a null set.

Reason (R) :  sec”! x is defined for x € R— (-1, 1).

SECTION B

This section comprises 5 Very Short Answer (VSA) type guestions of 2 marks
each.

x—2

x—

21. Letf:A — B be defined by fix) = , Where A=R—{3}land B=R - {1L

Discuss the bijectivity of the function.

2

22, Ifﬁ:[_l

3
2:|, then show that A2 —4A + TI=0.
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x

(a)  Differentiate [5—J with respect to x.

xﬁ
OR
(b) If —2x%— 5xv + y® =76, then find %’ i

In a Linear Programming Problem, the objective function Z = 5x + 4y needs
to be maximised under constraints 3x + y =6, x < 1, x, v = 0. Express the
LPF on the graph and shade the feasible region and mark the corner points.

(a) 10 identical blocks are marked with ‘0' on two of them, ‘1" on three
of them, ‘2’ on four of them and ‘3’ on one of them and put in a box.
If X denotes the number written on the block, then write the
probability distribution of X and calculate its mean.

OR
(b} In a village of BOOO people, 3000 go out of the village to work and
4000 are women. It is noted that 30% of women go out of the

village to work. What is the probability that a randomly chosen
individual is either a woman or a person working outside the

village 7

SECTION C

This section comprises 6 Short Answer (SA) type questions of 3 marks each.

26.

(a)  Show that the function f: R —» R defined by fix) = 4x% -5, v x ¢ R is
one-one and onto.
OR

(b)  Let R be a relation defined on a set N of natural numbers such that
R = {(x, v) : xy is a square of a natural number, x, y € N}. Determine
if the relation R is an equivalence relation.
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31.

(a)

(b)

Let 2x + 5y — 1 = 0 and 3x + 2y — 7 = 0 represent the equations of
two lines on which the ants are moving on the ground. Using
matrix method, find a point common to the paths of the ants.

OR

A shopkeeper sells 50 Chemistry, 60 Physics and 35 Maths books
on day I and sells 40 Chemistry, 45 Physics and 50 Maths books on
day II. If the selling price for each such subject book is ¥ 150
(Chemistry), ¥ 175 (Physics) and ¥ 180 (Maths), then find his total
sale in two days, using matrix method. If cost price of all the books
together is T 35,000, what profit did he earn after the sale of two
days ?

3
Differentiate y = J]ug {sin [% - 1]] with respect to x.

Amongst all pairs of positive integers with product as 289, find which of
the two numbers add up to the least.

In the Linear Programming Problem for objective function Z = 18x + 10y
subject to constraints

4x + y = 20
2x + 3y = 30

Xx,vz=0

find the minimum value of Z.

(a)

(b)

M

M
— j + 2k with a unit vector

A A A
T =ii—-2] -3kis

&
1

The scalar product of the vector 2=
A
along sum of vectors b =2? —-'-1.]{" + 5k and
equal to 1. Find the value of i.
OR

Find the shortest distance between the lines :
e AA A A A A

r =(2i —j +3k)+A(i —2j +3k)
_}

r

A A A A A
=(i +4k)+p(3i —-6j +9k).
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SECTION D

This section comprises 4 Long Answer (LA) type questions of 5§ marks each.

32'

{a) Find:
2
j 5 X +12 dx
(x“ +2)(2x" + 1)
OR
(b)  Ewaluate :
"
xtanx dx
gecx + tan x
1]

A woman discovered a scratch along a straight line on a circular table top
of radius 8 em. She divided the table top into 4 equal quadrants and
discovered the scratch passing through the origin inclined at an angle E
anticlockwise along the positive direction of x-axis. Find the area of the
region enclosed by the x-axis, the scratch and the circular table top in the
first quadrant, using integration.

Solve the differential equation dy _ cos x — 2y.

dx

2x+4 y+1 —2z+6
6 2 —4
of 3+/2 from the point P(1, 2, 3).

OR

(b) Find the image of the point (-1,5,2) in the line
2x—4 _y _2-2

2 2
the points (given point and the image point).

{a)  Find the point Q on the line at a distance

. Find the length of the line segment joining
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SECTION E

This section comprises 3 case study based questions of 4 marks each.

Case Study -1

Three friends A, B and C move out from the same location O at the same
time in three different directions to reach their destinations. They move
out on straight paths and decide that A and B after reaching their
destinations will meet up with C at his predecided destination, following
_}

straight paths from A to C and B to C in such a way that OA = ?,
e —* - \

OB =b and OC =5a —2b respectively.

B

—
b

pn :.]4'

* A

Based upon the above information, answer the following questions :

(i) Complete the given figure to explain their entire movement plan
along the respective vectors.

—F —F
(ii) Find vectors AC and BC.

(iii) (a) If a.B =1, distance of O to A is 1 km and that from O to B
— —
is 2 km, then find the angle between OA and OB. Also, find

|2 x B .
OR
A ~
Gii) () Ifa=2i—] +4k and B = ; — k, then find a unit vector

(a2 - b

perpendicular to (2 + b ) and ).
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Case Study -2

37. Camphor is a waxy, colourless solid with strong aroma that evaporates
through the process of sublimation, if left in the open at room temperature.

(Cylindrical-shaped Camphor tablets)

A cylindrical camphor tablet whose height is equal to its radius (r)
evaporates when exposed to air such that the rate of reduction of its

volume is proportional to its total surface area. Thus, % = kS is the
differential equation, where V is the volume, S is the surface area and

t is the time in hours,
Based upon the above information, answer the following questions :
(1) Write the order and degree of the given differential equation.

(ii)  Substituting V = nr? and S = 2nr?, we get the differential equation

% - %]L Solve it, given that r(0) = 5 mm.

(111} (a) Ifitis given that r =3 mm when t = 1 hour, find the value of
k. Hence, find t for r = 0 mm.

OR

(i11) (b} Ifitis given that r = 1 mm when t = 1 hour, find the value of
k. Hence, find t for r = 0 mm.
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Case Study - 3

Based upon the results of regular medical check-ups in a hospital, it was
found that out of 1000 people, 700 were very healthy, 200 maintained
average health and 100 had a poor health record.

Let A, :People with good health,
A, : People with average health,

and  Ag : People with poor health.

During a pandemic, the data expressed that the chances of people
contracting the disease from category A, A, and A, are 25%, 35% and
50%, respectively.

Based upon the above information, answer the following questions :

(i) A person was tested randomly. What is the probability that he/she
has contracted the disease ?

(i1}  Given that the person has not contracted the disease, what is the
probability that the person is from category A, ?
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PAPER 7

—amw

(reneral Instructions :

Read the following instructions very carefully and strictly
follow them :

(i)
(ii)
(iii)

(iv)
(v)
(vi)
(vii)

This Question paper contains 38 guestions. All questions are
compulsory.

Quesiion paper is divided into FIVE Sections — Section A, B,
C, Dand E.

In Section A — Question Number 1 to 18 are Multiple Choice
Questions (MCQs) type and Question Number 19 & 20 are
Assertion-Reason based questions of 1 mark each.

In Section B — Question Number 21 lo 25 are Very Short
Answer (VSA) type questions, carrying 2 marks each.

In Section C — Question Number 26 to 31 are Short Answer
(SA) type questions, carrying 3 marks each.

In Section D — Question Number 32 to 35 are Long Answer
(LA) type guestions, carrying & marks each.

In Section E — Question Number 36 to 38 are case study
based questions, carrying 4 marks each.

(viii) There is no overall choice. However, an internal choice has

been provided in 2 questions in Section — B, 8 questions in
Section — C, 2 questions in Section — D and 2 questions in
Section — E,.

(ix) Use of caleulator is NOT allowed.
SECTION - A
This section consists of 20 multiple choice questions, each of
1 mark.
1. Which of the following functions from Z to Z is both one-one and
onto ?
(A) flx)=2x—1 (B) f(x)=3x2+5
(C) fx)=x+35 (D) f(x) = 5x?
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Value of 4 cos [lcus_l[l]] 15
2 3

(A) 3 (B) —3
(cy 1 D) —1
x 0 m
IfA=|y z 0 |=6I wherelis a unit matrix, thenx+v+z+m
00 6
is equal to
(A) 18 (B) 12
C) 6 D) 2
31 42
IfB=[23 41 57| |53 64|, then the order of B is :
76 B6
(A) 3x=2 (B) 2=2
(C) 1x3 D) 1x2

If A and B are square matrices of the same order, then (A—B)2=7?

(A) AZ_2AB+ B2 (B) A2— AB— BA + B2
(C) AZ_2BA+ B2 (D) AZ— AB + BA + B2
5 3 -1
If| =7 x 2 |=0, then the value of x 1=
9 6 -2
(A) 0 (B) 9

© -6 M) 6
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7. IfA 1= E 2], then matrix A 1s

2 - —7 8
@ [-5 7] ® | 2 -2}
o [—1 1} o) B —1}
4 -1 -4 7
8. Ifﬂ+ﬁ=£.then%is
—x _ 14y
& 2.5
(C) Ix (D) N
. —f 1-cosx dy .
9. If y=tan ( - ],thendx 18
|
(A 1 (B) r
© -3 D) -1

10. When x 18 positive, the minimum wvalue of x* 1s
1
(A) ef (B) o

-1

D) e

1
e

(C) e
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11.

12,

13.

14,

2x°

3 dx 1s equal to

4+ x
@ Ltanl ¥ oLC ® ltan? Fo4C
4 2 2 2
D120 1 tant 5#
(C) 4tan 4+E} (1) 41;3.11 x° +C
jef. ud 5 dxis equal to
(1+x)
(A) ef 2 4(C (B) FENE TS
1+x 1+ x
x ]- i 1
(C) e*-—+C (D) e*. +C
X ﬂ+xF

The area of the region bounded by the lines y=x+ 1, x=1,x=3

and x-axis 18
(A) 6 sgunts (B) 8 sq units
(C) 7.5 sgunits (I)) 2 sq units

The integrating factor for solving the differential equation

dy 9 .
x-——y=2x" 18
dx y

(A) =x B) —
(C) e (D) —logx
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15.

16.

17.

18.

The number of vector(s) of unit length perpendicular to the vectors
E=2?+T+Eﬂandg=?+ﬂis{arﬂ}:

(A) one (B) two

(C) three (D) infinite

Of all the points of the feasible region, for maximum or minimum
values of the objective function, the point lies :

(A) 1inside the feasible region
(B) at the boundary line of the feasible region
(C) at the corner points of the feasible region

(D) at the coordinate axes

The common region for the inequalities x = 0, x+y< land y = 0,

lies in
(A) IV Quadrant (B) 1I Quadrant
(C) III Quadrant (D) I Quadrant

A and B appeared for an interview for two wvacancies. The
probability of A's selection is % and that of B's selection is é The

probability that none of them 1s selected 1s :

11 7
@ = ®) =

8 1
© @ =
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Assertion — Reason Based Questions

Question numbers 19 and 20 are Assertion (A) and Reason (R)
based questions carrying 1 mark each. Two statements are

given, one labelled Assertion (A) and other labelled Reason (R).
Select the correct answer from the options (A), (B), (C) and (D)

as given below.

(A) Both Assertion (A) and Reason (R) are true and the Reason
(R) is the correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R)

15 not the correct explanation of the Assertion (A).
(C) Assertion (A) is true and Reason (R) is false.
(D) Assertion (A) is false and Reason (R) is true.

. - s A N i A A iy
19, Assertion (A) : The vectorsa=41+)—-kand b=-21+3) — bk
are mutually perpendicular vectors.

Reason (R) : Two vectors a and Eare perpendicular to each

other, if & - b = 0.

20. Assertion (A) : x2dy = (Zxy + v9dx is a homogeneous differential

equation,
Reason (R) : A differential equation of the form

dy = F[E] is a homogeneous differential equation.

dx x
SECTION-B
This section consists of 5 very short answer type questions, each of

2 marks.

21. Evaluate : tan—1 (/3) —sec! (—2)
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22,

23.

24.

25,

26,

L

(a) Show that the function f(x) = (x — 1)E 18 not differentiable at
x=1.
OR

(b) Differentiate y = log (:: x? + aEJ wort .

If y = Tx — x” and x increases at the rate of 2 units per second, then
how fast is the slope of the curve changing, whenx =57

@ If|a+b|=60 |a—b|=40and|b| =46, then find |2 .
OR

(b) Using vectors, find the value of K such that the points
(K, —11, 2), (0, -2, 2) and (2, 4, 2) are collinear.

Find the angle between the two lines whose equations are
2x=3y=—zand 6x=—y=—4z.

SECTION-C

In this section there are 6 short answer type questions, each of
3 marks.

Find the intervals in which the function
fix)=8xt—4x® —12x2 + 51s

(a) strictly increasing

(b)  strictly decreasing
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27.

28.

29,

30.

al.

2
(a) Find:_[ Eorl
(x—1)(x" +1)

OR

4
(b) Evaluat&:J (x| +|3—x]|) dx
1

{a) Find the particular solution of the differential equation,

%=1+.ﬂ:2 +y* +x%y*, given that y = 1 when x = 0.

OR

(b)  Saolve the differential equation : E::}r% x4 3:;2 .

Iff=?+2?+ﬂ,l_;= 2?+Tand3=3?—4?—5ﬂ, then find a unit

— —
vector perpendicular to both the vectors (& — b) and (¢ — b).

The corner points of the feasible region determined by some
system of hnear ineguations, are (0, 0), (5, 0), (3, 4) and (0, 5). Let
Z = ax + by, where a, b > 0. Find the condition on a and b so that
the maximum of Z oceurs at both points (3, 4) and (0, 5).

(a) Find the probability distribution of the number of doublets
in three throws of a pair of dice.
OR
(by If EandF are two independent events with P(E) = p, P(F) = 2p

and Plexactly one of E, F) = %, then find the value of p.
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33.

34,

35.

SECTION-D

This section consists of 4 long answer type guestions, each of
5 marks.

2 -3 5
. IfA=(3 2 -4/, then find A~!. Using A1, solve the system of
1 1 -2
equations ;

2x—3y+52=11
dx+2y—4z=-—-5
x+y—2z=—-3

() Differentiate x5 * + (gin x)* w.r.t. x.
OR
(b) Ifv=x+ tan x, then prove that

2
msﬂxd—g—2y+ﬁx=ﬂ
dx

The region enclosed between x = y2 and x = 4 is divided into two
equal parts by the line x = a. Find the value of a.

(a) Find the shortest distance between the lines given by
- H A 'l & & s
r =(41 — 7 + 2k) + A(1 + 27 — 3k) and
r=21+ -k +u@t+ 2} -4k
OR

(b) Find the coordinates of the foot of the perpendicular and the
length of the perpendicular drawn from the point P(5, 4, 2)

to the line ¥ =—1 + 3] +k + @1 + 37— k).
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36.

a7,

SECTION - E

In this section there are 3 case-study based gquestions of 4 marks
each.

An architect designs a building for a Company. The design of

window on the ground floor 1s proposed to be different than at the

other floors. The window 1s in the shape of a rectangle whose top
length is surmounted by a semi-circular opening. This window has

a perimeter of 10 m,

Based on the above information, answer the following :

(1) If 2x and 2y represent the length and breadth of the
rectangular portion of the window, then establish a relation
between x and v.

(ii) Find the total area of the window in terms of x.

(i1i) (a) Find the values of x and y for the maximum area of the

window.
OR

(i) (b) If x and v represent the length and breadth of the

rectangle, then establish the expression for the area of
the window in terms of x only.

There are three categories of students in a class of 60 students :
A : Very hardworking students, B : Regular but not so hard
working, C : Careless and irregular students, It is known that 6
students in category A, 26 in category B and the rest in category
C. It is also found that probability of students of category A,
unable to get good marks in the final year examination, is 0.002,
of category B it is 0.02 and of category C, this probability is 0.20.
Based on the above information, answer the following :
(i) Find the probability that a student selected at random is
unable to get good marks in the final examination. 2
(ii) A student selected at random was found to be one who could
not get good marks in the final examination. Find the
probability, that this student 1s NOT of category A. 2
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38, Rajesh, a student of Clasgs-XII, visited an exhibition with his
family. There he saw a huge swing and found that it traced the
path of a parabola v = x2. The following questions came to his
mind. Answer the questions :

(i) Letf:R — R be a function defined as f(x) = x*. Find whether
f 15 one-one funection.

(ii) Let f: R — R be defined as f(x) = 2. Find whether f is an
onto function.

(1) (a) Letf: N — N be defined as f(x) = x. Find whether f is
one-one function. Also, find if it 1s an onto function.
OR
(iii) (b) Let f: N — {1, 4, 9, 16, ......} defined as fix) = x2, find

where f 18 one-one function. Also, find if it 18 an onto
function.
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CHAPTER 1: RELATION AND FUNCTION

Q.N. QUESTIONS

1 Let f: N — Y be a function defined as f (x) = 4x + 3, where, Y = {y € N: y=4x + 3 for all x
€ N}. Show that given function is one one and onto.

2 IfR = {(a, a*): a is a prime number less than 5} be a relation. Find the range of R .

3 _

Let A=R - {3}, B=R - {1}. Consider the function f: A — B defined by f(X):i—_; . Prove

that f is one — one and onto.

4 _
Let A=R-{3},B=R-{2/3}.Iff: A > Bbyf(x) = %’ prove that f is a bijection

5 —1,if x is odd
If f: W—W defined as f(x)Z{ X '.lf * .lS 0 , show that f is one -one and onto.

x+1,if x is even

6 Prove that the modulus function f(x) = |x| is neither one — one nor onto.

7 Show that f: R — R given by f(x)zx;ir1 V xe R is neither one — one nor onto.

8 n—+1, if nisodd
Let f: N — N be defined by (n) ={ ,2 Show that the function is not bijective.

> if nis even

? Let f: R — R be the function defined by f (x) = _2—closx Vx €R.
Then, find the range of f.

10 Case study questions:
Students of Grade 12, planned to plant saplings along straight lines, parallel to each other to
one side of the playground ensuring that they had enough play area. Let us assume that they
planted one of the rows of the saplings along the line y=x+4. Let L be the set of all lines
which are parallel on the ground and R be a relation on L. Based on the above information,
answer the following:
a) Let R be a relation such that R= {(L1, L2): L1 || L2, L1, L2 € L} .Is R an equivalence
relation? Why?
b) If (x) =x +4, f: N to N,hen check f is one to one or onto.
c) Write the range of the following functions:
i) f(x)=x2+1,x ER ii) f(x) =V4—x2, x €[2,2]

11

Let n be a fixed positive integer. Define a relation R in Z as follows: Va, b €Z, aRb if and
only if a—b is divisible by n . Show that R is an equivalence relation.
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WORKSHEET

RELATIONS AND FUNCTIONS

SECTION —~A(MCQ)

Q.N. QUESTIONS
I Let f: [2, ©) — R be the function defined by f(x) = x*>— 4x + 5, then the range of fis
(a) R (b) [1, ) (c) [4, ) (d) [5, )
) 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
3 Let A = {1, 2, 3}. Then the number of relations containing (1, 2) and (1, 3), which are
reflexive and symmetric but not transitive is
(a) 1 (b)2 (c)3 (d) 4
4 Let f: R — R be defined by f(x) = x2 + 1. Then, pre-images of 17 and — 3, respectively, are
(a) o, {45_4} (b) {35_3}a(p (C) {4: _4},([) (d) {4:_4}5 {27_2}
> Set A has 3 elements, and set B has 4 elements. Then the number of injective mappings that
can be defined from A to B is
(a) 144 (b) 12 (c) 24 (d) 64
6 Let R be a relation in the set N given by R={(a,b): a+b=5, b>1}. Which of the following will
satisfy the given relation?
(@)(23)€R (b)(42)€ER (¢)(2,1)ER (d)(5,0)€R
7 The function f(x) =x?+ 4x +4 is-:
(a) even (b)odd (c) neither even nor odd (d)none of these
8 A function f:N—N is defined by f(x)= x2+12. What is the type of function here?
(a) bijective (b) surjective
(c) injective (d) neither surjective nor injective
SECTION —B( 2/3 MARKS EACH)
9

Let R be a relation described on the set of natural numbers N. Determine the domain and
range of the relation. Also check whether R is symmetric, reflexive and/or transitive.
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R={x,y}:x €N,y EN, 2xty =41}

10| Check whether the relation R defined on the set A = {1, 2, 3, 4, 5, 6} as
R ={(a,b): b=a+ 1} is reflexive, symmetric or transitive.

11 LetA={1,2,3} anddefineR={(a,b):a+b>0}.show that R is
universal relation on set A .

12 Let A= { a, b ,c } how many relation can be define in the set ? How many of
these are reflexive ?

13 LetA={2,4,6,8} and R ={(a,b): a is greater than b,a,b€ A} on the set A .
Write R as a set of order pairs , is the relation reflexive ?

14 LetA={2,4,6,8} and R =={(a,b): ais greater than b ; a,b€ A }on the set A
. Write R as a set of order pairs , is the relation Symmetric?

15 LetA={1,2,3} anddefineR={(a,b):a—b=10}.show that R is empty
relation on set A .

LONG ANSWER

16
Let A=R- {3} and B=R — {1}. Consider the function f: A —B defined by
f (x) = (x- 2)/(x -3). Is f one-one and onto? Justify your answer.

17 Consider a function f: R+ - [—5, ) given by f(x) = 9x? + 6x — 5, show that f is
bijective function.

18 Show that the relation R: N X N — N X N defined by (a, b) R (c,d)=>a+d=b+cisan
equivalence relation.

SECTION -E (4 MARKS EACH)
19 A school is organizing a debate competition with participants as speakers S {S1, S2, Sz, S4

} and these are judged by judges {J1,J2,J3 } =. Each speaker can be assigned one judge.
Let R be a relation from S to J defined as R {(x, y) : speaker x is judged by judge y; XeS,
y €J}. Based on the above, answer the following.
(1) How many relations can be there from S to J?
(i) A student identifies a function from S to J as f={(S1,J1 ), (S2,J2), (S3, J3), (S4
,J4)} . Check if it is bijective.
(iii))  (a) How many one-one functions can be there from set S to set J?
OR
(b) Another student considers a relation Ry ={(S1, S2), (S2, S4)} insetS.
Write minimum ordered pairs to be included in R; so that R; is reflexive but not
symmetric.
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ANSWERS

MCQ

1.(b) [1,0) 2. (a) reflexive but not symmetric 3.(a)1
4. (¢) {4,-4} @ 5(c) 24 6(a) (2,3) ER
7.(c) neither even nor odd 8. (c) injective

CASE STUDY

(1) Here n(S)4, n(J) =3 so, n(S XJ) 4 X3 =12 . Therefore, total number of relations
from S to J are 22 =4096 .

(1))  Note that f(S2)=J> =f(S3). Thatis, S> and S3 are both mapped to J> . Hence,
is not one-one. Also, every element of J have at least one pre-image in S. Hence,
f is onto.

(iii)  Since fis onto but not one-one, so f is not bijective.

(iv)  (iii) (@) Asn(S) =4,n(J) =3 ==1i.e.,n(S)>n(J) .
So, number of one-one functions from set S to set J is 0 (zero).

OR

(ii1) (b) For reflexivity, we must add the ordered pairs : (1,1),( 2, 2),( 3, 3),(4,
4), (S1,S1),(S2,52),(S3,S3),(S4,S4) . Since (S1,S2) €R and (S2, S4)
€R; . So, we must not add the ordered pairs (S2, S1 ) and (S4, S2 ) in Ry,
otherwise it will become symmetric. Therefore, after adding minimum number
of ordered pairs i.e., (S1,S1),(S2,S52),(S3,S3), (S4,S4)in Ry so that it
becomes reflexive but not symmetric, the new relation Ry becomes R {(S:, S2),
(S2,S54),(S1,S1),(S2,S2),(S3,S3), (S4, S )}

ASSERTION AND REASON
In the following question a statement of Assertion (A) is followed by a statement of reason (R).
Pick the correct option: A. Both A and R are true and R is the correct explanation of A. B. Both A
and R are true but R is not the correct explanation of A. C. A is true but R is false. D. A is false but
R is true

Assertion (A): If n (A) =p and n (B) = q then the number of relations from A to B is 2pq Reason (R)
: A relation from A to B is a subset of A x B

Assertion (A): The relation R in the set A = {1, 2, 3,4, 5, 6} defined as R={ ( x, y ) :y is divisible
by x} is not an equivalence relation. Reason (R) :The relation R will be an equivalence relation, if it
is reflexive, symmetric and transitive.

Assertion (A) : A relation R ={ (1,1),(1,2),(2,2),(2,3)(3,3) } defined on the set A={1,2,3} is reflexive.
Reason (R) : A relation R on the set A is reflexive if (a, a) for all a € A.

Assertion (A): If R is the relation in the set A= {1,2,3,4,5 } given by R={(a, b): |]a - b] iseven} R
is an equivalence relation. Reason (R) : All elements of {1, 3, 5} are related to all elements of {2,4}

1.Answer: A Solution: A is true - No of elements of AXB = pxq, So the number of relations from A
to B is 2pq R is true — every relation from A to B is a sub set of AXB

2.Answer : A Solution: A is true-R is reflexive and transitive but not symmetric ie (2,4)eR (4,2)eR
R-true- Definition of an equivalence relation.

3.Answer: A Solution: A is true - (a,a) ,for all a A R is true — Correct explanation for reflexive
relation.

4.Answer: C Solution: A is true- Since it an equivalence relation R is false — the modulus of
difference between the two elements from each of these two subsets will not be even
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CHAPTER 2: INVERSE TRIGONOMETRIC FUNCTIONS

SECTION A (MCQ)
1. | Domain of sin"!x + cosx is
@ [-%.% (b)R () [-1,1] (@ (-1,1)
2’2
2. | The value of sin™! (cos E) is
9
g ] _ B ]
(@) 3 (b) 5 © =5 () 3
3- | The value of sin(E —sin™? (— l)) is
3 2
(a) -1 (b) 1 () g (d)0
4. | The domain of sin™12x is
'19 1 b '17 1 _l l _l 1
L U = R
S Value of tan~*(1) + cos™! (— %) is equal to
21 31 n 11im
(@) 5 (b) = (©) 3 (d) -
6. | The range of sin"'x + cos™'x + tan~lx
a) [0, T 3n ¢) (0,m T
(a) [0,] OIFE: (©) (0,m) (@ [0,%]
7. | Find principal value of cos™! (cos %)
3T 5T 7T n
(a) 7 (b) 7 (©) (d)3
8. | The domain of functiony = cos™1x is
(a)[-1, 1] (b) [_ 1 l] (o) [-2, 2] (d) None of
22 these
9. |Iftan x = 1“—0 , for some x € R, then the value of cot™x is
T 2T 3T 4T
@ 3 (b) 5 (0= @
10. | The value of tan™! |tan %T]
(@3 (b) 3 ©3 (d) None of these
11. | One branch of cos™ x ,other than the principal value branch corresponds to
@ |2 b)[m2m] —|Z] | (© [2m 3] (d) (0,m)
12. | The value of sin~! [cos 4—] is
3T 7T T T
(a) = (b) —% (©) 5 (d) -7
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13. | The given graph illustrates : 1Y
(-1, m)
R (R )
1,00 O (1,0
L Y'
(a) sec™1x (b) cot™1x (c) tan~1x (d) cosec™?
14. | The given graph illustrates : AY
s
§'II- -
X'¢ . . > X
-1,0710 (1,0
-- -o_%
N Y’
(a) sec™1x (b) cos™x (c) tan™x (d) sin"x

In the following questions 13 and 14, a statement of assertion (A) is followed by a statement of

reason (R).

Mark the correct choice as:

(a) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of
assertion (A).

(b) Both assertion (A) and reason (R) are true but reason (R) is not the correct explanation of

assertion (A).
(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

15. | Assertion: If 2(sin"!x)? — 5(sin"1x) + 2 = 0, then x has 2 solution.
Reason: sin~!(sinx) = x, if —g <x>=> g

16. | Assertion : Domain of y = cos™ ! x is [-1, 1]
Vs

Reason : The range of the principal value branch of y = cos™! x is [0, ] — [;]

17. | Assertion: The function y = tan™'x is always increasing.
Reason: Its derivative is always positive.

Z o vxe[-1,1]

18. | Assertion: sin"*x + cos™'x = ~
Reason: sin"*x and cos™*x are complementary.

SECTION-B (2 MARKS)
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19| Find the value of k if sin™ [ktan (2 cos™ )] = =
2 3
20| Write tan™? [ 1+x2_1] in simplest form.
21 | Evaluate : tan™! [2 sin ( 2 cos™! ﬁ)]
2
22. | Find the value of : tan™*(1) 4+ cos™1(— %)
23. Express: tan~! [ Sl ] in the simplest form , where — T<x<l
1-sinx 2 2
24. | Evaluate : sec? (tan‘1 l) + cosec? (cot‘1 l)
2 3
SECTION C ( 3Marks)
25. - -1(L -1 (L -1 L
Find the value of tan ( \E) + cot ( \/g) + sin™" ( ﬁ)
26. | Find the domain and range of the function f(x) = sin™1(x? — 4).
27. | Find value of tan (cos™'x) and hence evaluate tan (cos™* %)
28. | solve for x : tan~? (ﬂ) = Ztan~'x, where x > 0
1+x 2
29. | Find the values of x, which satisfies the equation
sin"'x + sin™!(1 —x) = cos '«
SECTION-D ( 5 Marks)
— 2
30- 1 Find the value of tan = (sin‘1 2 ~+ cos™! : yz), where [x|<1,y>0andxy <1
2 1+ x 1+ y
31. : Y - m
(a) Find the value 01f sin l(ism . ) + cos 1(cos . )
(b) Prove thattan™' =+ tan™' = = z
2 3 4
32. | Show that
-1 a mo 2 _ —1 [ sina. cosb
2tan {tan 2’ tan (4- 2)} = tan (cos a +sin b)
33. | Write the following functions in the simplest form:
—1 (cosx —sinx . n 3n
(a) tan (coszx+s?’inx)’ 4 <X < 4
-1 (3a“x—x _a a
(b) tan (—a3_3a2x), a >0, 5 <a< 5
SECTION -E (COMPETENCY BASED QUESTIONS)
34. ‘ If a function f : X — Y defined as f (x) =y is one-one and onto, then we can define a
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unique function

g:Y — X such that g(y) =x, where x € X and y =f (x), y € Y . Function g is called the
inverse of f. The domain of sine function is R and function sine: R — R is neither one-
one nor onto. The following graph shows the sine function.

Let sine function be defined from set A to [—1, 1] such that inverse of sine function exists,
i.e., sin"! x is defined from [-1, 1] to A. On the basis of above information, answer the
following questions.

(1) If A s the interval other than principal value branch, give an example of one such
interval.
(ii) If sin”!x is defined from [-1, 1] to its principal value branch, find the value of

sin™?! (— %) —sin™1(—1)

(iii) Draw the graph of sin"1x from [-1, 1] to its principal value branch.
OR
Find the domain and range of f (x) = 2sin™ (1 — x).

35. | In a physics experiment, the angle of inclination of a projectile is given by:
0 = 2tan"'x It 1s also observed that 0 = sin*[lizz]

(1) Is the identity valid for x = 2 ? Justify your answer ?
(1))  Find the range of the of 6 = 2tan'x

(ii1)) Find 6 when x = % , Convert 0 into degrees.

Or
Verify the equivalence of the two expressions.

Answer
1. -1,1 = 3.(b) 1 _11
(©) [-1,1] 2. (d) (b) 4.(0) |-,
5. (d) — 6. (c) (0,m) 7. (a) =, 8.(a)[-1,1]
2T L T
9.(b) B 10. (a) | 11. (¢) [2m, 3] 12. (d) -B
13. (d)cosec™*x | 14. (d)sin"'x
15.(c) 16. (¢) 17. (a) 18. (a)
19.2 20. = tan"'x 21.% 22. 28
2 2 3 12
23.% +§ 74 8 25.% 26. domain
36 [_\/g, —\/§] U [\/ga \/§]
Range : —E,E]
2’2
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27. 5 28.
8

mlle

x+y

29. 1
2

T 1-xy

31. (a) 2, (b) =

32. to prove

33.(a) 3 —x,(b) 3tan*1§

34. (1) E, 3711] or any other interval
corresponding to the
domain [-1,1]

(i) =
(a) . _‘i_
Vi
(iif) 1= b)

[=m, 7]

35. (i) not valid
(ii) (—m, )
(iii) g , 60°
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WORKSHEET

INVERSE TRIGONOMETRIC FUNCTIONS

SECTION A (MCQ)
The value of sin™?! (cos E) is
9
T 5 5 7
@ 3 (b) = © —= =

1

2. |Ifsec™tx + sec™!y = 2w, the value of cosec™' x + cosec™ly is

(@) © b)2r (c) 32n (d)—=

3. | The domain of the function cos™1(2x — 1) is

(a) [0, 1] () (-1, 1) (©) [-1, 1] (d) [0, 7]
4. | One branch of cos™! x ,other than the principal value branch corresponds to
3 3
@[5Z b)[m2m] —[Z] | (© [2m 3] (d) (0,m)

5. | The value of sin™! [cos 43?“] is

@7 b % © 15 (&~

10

6. | If sin™' x = y, then

@0 <y<n - <x<>  [(©0<y<n d-Z<x<>

7. | tan"1v/3 — sec™1(—2) is equal to

b4 T 2
@) (b)—3 ©3 @)=
8. | The domain of sin"12x s
a)[-1, 1 b) (-1, 1 _11 _11
@ [-1,1] (b) (-1, 1) © ]3] (d)( 2,2)
In the following questions 9 and 10, a statement of assertion (A) is followed by a statement of
reason (R).

Mark the correct choice as:

(a) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.
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9. | Assertion (A): sin*‘(sins?n) = 5?11
Reason (R): Inverse trigonometric functions are many-one.
10.| Assertion (A): All trigonometric functions have their inverses over their respective
domains.
Reason (R): The inverse of tan™! x exists for some x € R
SECTION-B (2 MARKS)
1. | Find the values of tan™? (tan E) + cos™?! (cos 13—”)
6 6
12, 11f tan'x + tan y = 4?” then find the value of cot!'x + cot!y
13. | 1(L (L 1 (sin(==
Find the value of tan (\/5) + cot (\E) + tan (sm( 2))
SECTION C (3Marks)
14. | Show that sin™*( 2xvV1 — x2) = 2sin~* x where — \/% <x < %
15. ] . . . -1 1-cosx
Write the function in the simplest form : tan ook where 0 < x < 7w
SECTION-D ( 5 Marks)
16. -1 V14+x2+V1—x2 _r l -1.2
Prove that tan (—m_ m) =, t;cosTx
42
7.1 Find the values of tan—~ (sin‘1 2 ~+ cos™! : yz), where |x]<1,y>0andxy<1
2 1+ x 1+ y
SECTION -E (COMPETENCY BASED QUESTIONYS)
18. | Principal Value of Inverse Trigonometric Functions”. Teacher told that the value of an

inverse trigonometric functions which lies in the range of principal branch is called the
principal value of that inverse. Based on the given information, answer the following
questions

(1) Find the Principal value of : tan'[sin g]
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(i)  The domain of the function cos™1(x) is
(iii)  Find the value of cos[tan™* ()]

Or
Find the principal value of sin {% —sin™! (— ?)}

19.

A satellite communication system uses inverse trigonometric functions to calculate signal
angles. The ground station needs to determine the elevation angle 6 of the satellite above
the horizon. If the satellite is at height h = 35,786 km above Earth's surface and the
horizontal distance from the ground station is d km, then the elevation angle is given by:

0=tan! (S)

The engineers also need to work with the relationship: sin™?! (g) + cos™1 (E) = %

(i) State the principal value of sin™! G)

(i) If the horizontal distance d = 35,786 km, find the elevation angle 6.
(i) The satellite system needs to calculate the phase difference between two signals. If

the phase angles are given by a = sin™! (S) and B = cos™? (g), find the value of o +
B.

Or
During signal transmission, the engineers encounter the equation: 2sin™*(x) =
cos™*(2x* — 1).Find all possible values of x that satisfy this equation
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CHAPTER 3 & 4: MATRICES ANDDETERMINANTS

S.N | QUESTIONS
MCQ(1 MARK)
1 What is the total numbers of possible matrices of order 3x3 with each entry as 2,3,4?
(a) 27 (b) 19683 (c) 19386 (d) 81
2 If matrix A is both symmetric and skew symmetric , then
(a) A is diagonal matrix  (b) A is square and zero matrix
(c) A is square matrix (d) None of these
3 IfAZ[é i] and A% —k A — 51=0 then the value of k is
(a) 3 (b) 7 (¢) 5 d 9
4 Suppose a 3 X 3 matrix A = [a;;] , is formed using 0,1,2 as its elements .The number of such
matrices which are skew -symmetric ,is
(a)27 (b)3 (c)729 (d)81
5 If A and B are symmetric matrices of same order , then AB—-BAisa
(a) Skew symmetric matrix (b) Symmetric matrix
(c) Zero matrix (d)Identity matrix
6 Choose the correct statement:
(a) Every identity matrix is a scalar matrix .
(b) Every scalar matrix is a identity matrix.
(c) Each diagonal matrix is a identity matrix.
(d) A square matrix with all the elements 1 is an identity matrix.
7 Jf A is a symmetric matrix,thenA? is:
(a) Symmetric Matrix (b) Skew Symmetric Matrix (¢) Identity matrix (d)Row Matrix
8 If A and B are two square matrices each of order 3 with |A| =4 and |B| =5
Then |2AB| =
(a) 40 (b) 80 (c) 160 (d) 18
9 3 2
IfA=[2 -3 4] ,B=|2|, X=[123], Y= 3]
2 4
AB + XY equals to
(a)[28] (b) [24] (c) [12] (d) [-28]
10 If order of matrix X is 2 X p and order of matrix Z is n X n and n = p, then the order of the matrix (7X —
5Z) is
(a) px2 (b)2xn (¢)nx3 (d)pxn
11 xX—y 21_[2 2 .
If[ X 5 3 5] , then value of y is
(@ 1 (b) 3 (c) 2 (d) 5
12 If A and B are two matrices such that AB =B and BA =A then A> +B>= ?
(a) 2AB (b) 2BA  (¢) A+B (d) AB
13 e* e’1_M 1
If e[ey ex] = [1 1], then xy
(@ 1 ®2 (090 (-1
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14 If A is square matrix such that A2 = A ,then (I + A)? - 3 Ais
(a) 1 (b) 2A (¢) 31 (d) A

15 For any 2x2 matrix ,if A(adjA) = [10 0 ] ,then |A] is equal to

0 10
(a 20 (b)100 (c) 10 (d)o
16 If the system of equations , x+2y -3z =1 , (k+3) z=3 and (2k+1)x +z =0 is inconsistent , then value of k is
1
(@ -3 (b) 3 (c)0 (d)2
17 .For what value of x, A is the skew symmetric matrix
0 1 =2
A=[-1 0 3
x =3 0
(a)l (b)3 (c)2 (d) -2

18 IfA= [(cl Z] ,B= |é (1)| then value of adj.(AB) is

@[ ] o[ 7]
© [y 3] @ [y g
19 If a is a singular matrix ,then adjA is

(a) Non singular (b) singular (¢) symmetric (d) not defined

20 0 -5 8
The matrix | 5 0 12] isa
-8 —-12 0
(a) Skew symmetric matrix (b) Symmetric matrix
(©) Scalar matrix (d) Diagonal matrix

ASSERTION AND REASON (1 MARK)

Each of these questions contains two statements, Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You have to select one of the codes (a), (b), (c) and (d)
given below.

(a) Assertion is correct, reason is correct; reason is a correct explanation for assertion.

(b) Assertion is correct, reason is correct; reason is not a correct explanation for assertion

(c) Assertion is correct, reason is incorrect

(d) Assertion is incorrect, reason is correct

1 Assertion: Let A be a 2x2 matrix with non zero entries and let A>=I,where I is 2x2 unit matrix, then A=A"!
Reason: Determinant of A=1
2 Assertion: A null matrix of m x m is symmetric as well as skew symmetric matrix
Reason: If A=A"1, then A is a symmetric matrix and if A=—A~1 then A is a skew symmetric matrix.
3 Assertion: Let A and B be 2 symmetric matrices of order 3 then A(BA) and (AB)A

Reason: AB is symmetric matrix ,if matrix multiplication of A with B is commutative

4 Assertion: Let A be square matrix of 2x2then adj(adjA)=A
Reason: |adjA|=|A|

SHORT ANSWER QUESTIONS(2/3 MARKS)

1 9 -1 47 ,_ 1 2 -1 .
If[_2 1 3]]—A +[O 4 9]the:nﬁndthematrle.

2 Ifmatrix A=[1 2 3], then write AAT ,where A”is the transpose of matrix A.
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3 0 a 3
The matrix [2 b —1] is a skew symmetric matrix, then find the values of a ,b and c.
c 1 0
4 If A =[C(_)Sa —sma], then for what value of o, A is an identity matrix.
sina  cosa
5 1 2113 11 _ [7 11
If [3 4] [2 5] = [k 23], then find the value of k.
Write a square matrix of order 2, which is both symmetric and skew symmetric.
From the following matrix equation, find the value of x:
[x ty 4 ]= [ 3 4]
-5 3y -5 6
8 Ramesh and Suresh are throwing the balls and trying to hit others ball. If Ramesh throws the ball
along 2x+5y=1 and Suresh throws the ball along 3x+2y = 7. Is it possible that the balls hit one
another. If so find the point where the balls hit, using matrix method.
9 For a 2x2 matrix, A Z[al- j], whose elements are given by a;; = 5 . Write the value of aj».
10 T cosf  sinf .~ [sin@ —cos6
: + .
Simplify: cos 0 [—sine cos@ n [cose sinf
11 [ 0 1 =2
For what value of x, is the matrix A=|—1 0 3 | a skew symmetric matrix.
Lx -3 0
12 _ . 1 2 3] [-7 -8 -9
Find the matrix X so that X = .
4 5 6] 2 4 6
13 2 311 -3_[4 6 .
If [5 - [_2 4 ] [_9 x] , then write the value of x.
14 Find the value of x + y from the following equation :
X 5 3 =41 17 6
2[7 y—3]+ [1 2 ]_ [15 14]
15 .1 -1 2 .
If matrix A = [_ 1 1 ] and A © = kA then write the value of k.
16 Show that A’A and AA’ are both symmetric matrices for any matrix A.
1 If matrix A = If [_33 _33] and A 2 = )\A ,then write the value of A.
18 If A is a square matrix such that A 2 =1, then find the simplified value
of ( A—1)3+(A+1)3-7A.
19 0 2bp -2
Matrix A=[ 3 1 3 |is given to be symmetric, find the value of aand b .
3a 3 -1
20 Find the value of x and y which makes the following pair of matrices equal.
[Zx +y 3y]: [6 0
0 4 6 4
21 If A and B are symmetric matrices, such that AB and BA are both defined, then prove that AB-BA is
a skew symmetric matrix.
22 For the matrix A = [g ;] ,Find A+ AT and verify that it is a symmetric matrix.
23 -2

If A= [i ] and I = [(1) (1)] , then prove that A? -A +21 =O

—2
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LONG ANSWER TYPE QUESTIONS (5 MARKS)

! IfA= B :ﬂ and B = [Z _11 ] and (A+B)? =A2+B? then find the values of a and b.
2 _[2 -1 _[5 2 _[2 5 . . _
IfA= [3 4 ] ,B= [7 4 and C = [3 8] . Find a matrix D such that CD -AB =0.
3 Find the matrix A satisfying the matrix equation
2 11,13 1
B L et I P
4 -4 4 4 )1 -1 1
Determine the product | =7 1 3 |1 —2 —2|and use it to solve the system of equations
5 =3 —-112 1 3
X—y+z=4x-2y-2z=92x+y+3z=1
5 Solve the following system of equations by matrix method.
3x -2y +3z=8, 2x+ty—z=1,4x-3y+2z=4
6 The sum of three numbers is 6. If we multiply third number by 3 and add second number to it, we get 11. By
adding first and third numbers, we get double of the second number. Represent it algebraically and find the
numbers using matrix method.
7 2 -3 5
If A={3 2 —4| find A'. Using A! solve the system of equations
I 1 =2
2x —3y+5z=11,3x+2y—-4z=-5 x+y-2z=-3.
8 Solve the following system of equations by matrix method.
2 3 10 4 6 5 6 9 20
—+—+—=4,———+—=1,—+———=2
X y z X y z X y z
9 -1 -2 1
Find the non -singular matrices A, if it is given that adjA=| 3 0 -3
I -4 1
CASE BASED QUESTIONS (4 MARKYS)
CASE BASED QUESTION

—~—

The Little

w
NEw DELHI STATIONERY nm —

STATIONERS - PRINTERS

Stationery v

Greeting Cards, Art & Craft items + Much More

1. A manufacture produces three stationery products Pencil, Eraser and Sharpener which he sells in

two markets A and B. Annual sales are indicated below
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Market Products (in numbers)
Pencil Eraser Sharpener
10,000 2000 18,000

B 6000 20,000 8,000

If the unit Sale price of Pencil, Eraser and Sharpener are Rs. 2.50, Rs. 1.50 and Rs. 1.00 respectively, and
unit cost of the above three commodities are Rs. 2.00, Rs. 1.00 and Rs.0.50 respectively, then,

Based on the above information answer the following:( Attempt any 4 )

1) Total revenue of market A
a. Rs.64,000
b. Rs.60,400
c. Rs.46,000
d. Rs. 40600
2) Total revenue of market B
a. Rs.35,000
b. Rs.53,000
c. Rs.50,300
d. Rs.30,500
3) Cost incurred in market A
a. Rs.13,000
b. Rs.30,100
c. Rs.10,300
d. Rs.31,000
4) Profit in market A and B respectively are
a. (Rs. 15,000, Rs.17,000)
b. (Rs. 17,000, Rs. 15,000)
c. (Rs. 51,000, Rs.71,000)
d. (Rs. 10,000, Rs. 20,000)
5) Gross profit in both market
a. Rs.23,000
b. Rs.20,300
c. Rs.32,000
d. Rs.30,200
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CASE STUDY : 2

Three schools DPS , CVC and KVS decided to organize a fair for collecting money for helping the food
victims

They sold handmade fans , mats and plates from recycled material at a cost of 25,3 100 and X 50 each
respectively. The numbers of articles sold are given as

School / Article DPS CvC KVS

Handmade fans 40 25 35
Mats 50 40 50
Plates 20 30 40

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

1.What is the total money ( in ) collected by the school DPS?
(a) 700 (b) 7000 (c) 6125 (d) 7875

2.What is the total amount of money (in ) collected by schools CVC and KVS?
(a) 14000 (b) 15725 (c) 21000 (d) 13125

3. What is the total amount of money (in ) collected by all three schools DPS , CVC and KVS ?
(a) 15775 (b) 14000  (c) 21000 (d) 17125

4. If the number of handmade fans and plates are interchanged for all the schools , then what is the total
money (in ) collected by all the schools?

(a) 18000 (b) 6750 (c) 5000 (d) 21250

5. How many articles (in total) are sold by three schools?

(@ 230 (b) 130 (c) 430 (d) 330

CASE STUDY : 3

On her birthday , Seema decided to donate some money to children of an orphanage home.

If there were 8 children less , everyone would have got Rs 10 more. However , if there were 16 children more,
everyone would have got Rs 10 less. Let the number of children be x and the amount distributed by Seema for
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one child bey (in %)

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

1. The equations in terms are

(b) 5x -4y =40, 5x — 8y =- 80
(©) S5x -4y =40, 5x + 8y = 80
(d) 5x -4y =40, 5x + 8y =- 80
(e) 5x+4y=40,5x -8y =-80

2. Which of following matrix equations represent the information given above?

5 4.x, [ 40 5 —4],%._.40
@ |2 glly1=1"g0 ®[ Tl =l
5 5 471.%X,_, 40
(@2 Zdi=rf0 @ Al rr
3. The number of chlldren who were given some money by Seema, is
(a) 30 (b) 40 (c)23 (d) 32
4. How much amount (in ) is given to each child by Seema ?
(a) 32 (b) 30 (c) 62 (d) 26
5. How much amount Seema spends in distributing the money to all the students of the Orphanage?
(a) 2609 (b) 2960 (c) %906 (d) 2 690
Answer key

MCQ (MULTIPLE CHOICE QUESTIONS)

1.(b) 2.(b) 3.c) 4.(a) 5@ 6.2 7. 8.(c) 9.(a) 10.0b)

1. (a) 12.(c) 13.(a) 14.(a) 15.(c) 16.(a) 17.(c) 18.(d) 19.(b) 20.(a)

ANSWERS TO ASSERTION REASONING QUESTIONS

1. (¢) Here correct reason is if A=A~! then matrix is involuntary

2. (c) If A=AT, then A is a symmetric matrix and if A=—AT” ,then A is a skew symmetric
matrix

3. (b) Both are correct ,but here the reason which explains the assertion is distributive law

4. (b)Both are correct, but correct reason which explains the Assertion is |adjA|=|A|"1

SHORT ANSWER TYPE QUESTIONS

8 -3 5 PO _
IO 2. 14 3.a=-2,b=0, c=-3 4a =0
5. k=17 6.[8 8 7 x=1,y=2 8. Yes,x=3andy=-

_1 1 0
9. an =3 10. .[0 1]




1 -2
11. x=2 12. X =

2 0
4 6
= =0 x+y= =
13.[_9 N 14. x=2,y=9x+y=1 15. k=2
16. proof 17.1=6 18. Proof 19.a=-2/3 ,b=3/2 20.x=3, y=0

21. proof 22.Proof 23. proof

LONG ANSWER TYPE QUESTIONS

P _ [-191 -110
1. a—11,b14 2.D=. 77 44
3.A=[1 0] 4. Ans x=3,y=2&z=-1
5.Ans:x=1,y=2andz=3. 6. Ans:x=1,y=2,z=3
7. Ans:x=1,y=2,z=3 8. Ans x=2,y=3,z=5
. -6 -1 3
9.4A=x—|-3 -1 0
3
-6 -3 -3

CASE STUDY QUESTIONS ANSWERS

Case study question 1 answers

1.(c)

2(b) 3.d) 4.a) 5.c)

Case study question 2 answers

1.(b)

2.(c) 3.c) 4(d) 5.d)

Case study question 3 answers

1.(a)

Max Marks: 20

1.

2.

(98]

e

2(c) 3.(d) 4.(b) 5.b)
WORKSHEET
MATRICES AND DETERMINANTS

If A is a 2x3 matrix such that AB and AB’ both are defined, then find the order of
the matrix B.

0 a 3
Ifthe matrix |2 b —1] is a skew symmetric matrix, find the values a, b and c.
c 1 O

Prove that AA’ is always a symmetric matrix for any square matrix of A.

If A and B are square matrices, each of order 2 such that |A|=3 and |B|= - 2, then
write the value of [3AB|.

If A is a square matrix of order 3 such that |adj A| =225, find |A’|.

2x 5| _|6 -2 )
Ifl 3 x| = |7 3 |, then find the possible value(s) of x.

Find the equation of the line joining A(1,3) and B(0,0) using determinants and find
k if D(k,0) is a point such that area of triangle ABD is 3 sq units.

4 -4 8 4
Find A,if |[1|A=|-1 2 1
3 -3 6 3
1 -1 0 2 2 -4
GivenA=|2 3 4|landB=|—-4 2 —4|, find BA and use it to find the
0 1 2 2 -1 5
values of x, y, z from given equations:
X—y=3, 2x+3y+4z=17, y+2z=17
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cosx —sinx 0
Iff(x) = [sin X  COSX 0], prove that: f(x)f(—y) = f(x —y)
0 0 1

10.

Work Sheet —I
1. 3x3  2.(a=-2,b=0,¢=-3) 4.—4, 5.£15,6.+6, 7.3x—-y=0; k==2,

8.[-1 2 1], 9.BA=61;(x=-14/3,y=-23/3,2=37/3).
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CHAPTER 5: CONTINUITY AND DIFFERENTIABILITY

MCQs (1 Mark)

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

If f(x) = |sinx|, then
(a) fis 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)% , NEZ

(d) None of the above

The function f(x) = e!*lis

(a) continuous everywhere but not differentiable at x = 0
(b) continuous and differentiable everywhere

(c) not continuous at x = 0

(d) None of the above

Ify = /sin (sinx) + y , then Z—i is equal to

cos (sinx) cos x cos (cos x) cos (sin x) cos (sin x)
(a) 2y -1 (b) 1-2y © 1-2y @ 2y -1

The derivative of cos™1(2x? — 1) w.r.t. cos™x is:

(a) 2 (d) 1 — x2

®) 7 © ;

kx.cosec3x, x # 0

The value of k for which the function f(x) = { is continuous at x is equal to:

2, x=0

(a) 3 (b) 0 (0)6 (d)2

1-sin3x fis

. 2. lf X#F= . T .

The value of k for which f(x) = { 3cos™x 2 is continuous at x = - is

k, if x == 2

2

(a) § (b) % (©0 (d) can not be determined

x+1

The value of x at which the function f(x) = e is discontinuous are
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(a) —3,4 (b) 3, —4 (c) —1,-3,4 (d) —1,3,4

Q.8 If A denotes the set of continuous functions and B denotes the set of differentiable functions, then

which of the following depicts the correct relation between set A and B.

(a) (b)
‘@ ©
(©) (d)

; o0

Q.9  The function f(x) = x|x|, x € R is differentiable:

(a)onlyat x =0 (b)onlyatx =1 (c)inR (d)in R — {0}

In the following question, a statement of assertion (A) is followed by a statement of Reason (R). Choose the

correct answer out of the following choices.

(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.
(d) A is false but R is true.
Va+x -2

Q.10 Assertion: f(x) ={ x x#0

. . 1
is continuous at x = 0 for k = "
k, x=0

Reason: For a function f to be continuous at x = a. If lim f(x) = f(a).
x—-a

SA -1 (2 Marks)

1-cos2x

Q.11 Examine the continuity of the function f(x) = { : xz l]]: X7 (())
, if x =
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x [x], ifo<x<2

(x—Dx, if2<x<3 atx = 2.

Q.12 Examine the differentiability of the function f(x) = {

Q.13 Find the derivative of the function: log tan (% +3).

Q.14 Differentiate w.r.t.x: cot_l{\/ 1+x%+ X}
__1+logt __3+2logt

dy
Q15 Ifx=—r—,y f,ﬁnd&.

t2
Q16 Ify = sinx*"*, find .

Q.17 Ifx=acosB +bsinB andy =asin® — b cos 0, prove that:

2 &%

' —
e, de+y_0'

SA - 1I (3 Marks)
— 1= AN —
Q.18 Ify= /1+x , prove that (1 — x )dx+y—0

Q.19 Ifx =asinsint —bcoscost, y=acoscost + b sinsint, then prove that:

d’y (x2+y2)
dx2 - y3 :

P2
Q.20 Ifsiny = xsin (a +y), prove that Z_i’ _ sin®(aty)

sina

dZy _( a )2
dx2 ~ \a+bx

2
Q.22 Ifx=tan G logy) , show that (1 + XZ)%+ (2x — a)% =0.

Yy
Q.21 If (a + bx)* = x, then prove that x

2
Q.23 Ifx =asec30,y = atan30, then find % atf = E.

LA - (5 Marks)

2x% -3
x2+x+2

Q.24 Ify =x°ot* 4+

d
find =,
dx

V1 +x2% — V1 —x?
V1+x2 +V1-x?

1,2

Q.25 Differentiate: tan_l{ } W.rT.t. cos™"x”.

Q.26 If (tan™1x)¥ + y°t* =1, then find %’
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2

. d
Q27 Ifx=a (cost +logtan§),y=asmt,evaluateﬁatt=g

Answer Keys

MCQs (1 Mark)

Q.1

Q.2

Q.3

Q4

Q.5

(b) f is everywhere continuous but not differentiable at x = nm, n € Z
Let u(x) = sinx and v(x) = |x|
f(x) = vou(x) = v{u(x)} = v(sinx) = |sin x |

u(x) and v(x) both are continuous. Hence, f(x) = vou(x) is also continuous but v(x) is not

differentiable at x = 0. So, f(x) is not differentiable at sinx = 0=>x =nm,n € Z
(a) continuous everywhere but not differentiable at x = 0
Letu(x) = |x| and v(x) = e*

f(x) = vou(x) = v{u(x)} = v(|x|) = e/

u(x) and v(x) both are continuous. Hence, f(x) = vou(x) is also continuous but u(x) is not
differentiable at x = 0. So, f (x) is not differentiable at x = 0

cos (sinx)cos x
@—7 7

y? =sin (sinx) +y = ZyZ—i = cos(sinx) cos x + Z—i = 2y—-1) Z—z = cos(sinx)cos x =

dy _ cos (sinx) cos x

dx 2y—1
(a)2
Letu = cos™1(2x? — 1) and v = cos1x

dv -1

du -1

-2
dx J1-(2x2-1)2 (4x) = V1-x2 and dx  Vi-xZ

au _du dx 2 (—VI—x2) =2

Now = .
> dv dx dv V1—x2

©) 6
kx k 3x k
sin 3x _f(o)zgsin&c _2:>§_2$k_6'
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Q6 (b

(1-sinx)(1 + sin?x + sinx
k= ( ) =k

3(1-sin?x) 3(1-sinx)(1 +sinx)

1-sin®x f (n) (1-sinx)(1+sin®x + sinx )

3cos?x 2

.2 :
(1 +sin le-smx) =k$k=l
3(1+sinx) 2
Q7 (b)3,—-4
x+1 x+1
f(x) T x2+x-12 (x+4)(x-23)
Q8 (a)

Q9 (d)inR — {0}

Q.10 (A) Both Assertion (A) and Reason (R) is true and the Reason (R) is the correct explanation of

Assertion (A).
Va+x -2 N Vatx+2 _ 4+x—-4 1
x Vatx+2  xVAtx+2  Vatx+2
1 1 1
\/4+x+z_2_f(0):>k_2
SA -1 (2 Marks)
1— cos 2x 2sin?x
Q.11 — ==
LHL = {sin(O—h)}Z _ 9 (sinh)2 9
- 0-h - h -

f(0)=5
Since, LHL # f(0). Hence, f(x) is not continuous at x = 0

_ (@-m[2-n]-2-1)2 _ (2-h) (1)-2

1oy — F@-W)=f(2)
Q12 Lfi(2) == = 2

=1

, f2+h)—-f(2) (2+h-1)(2+h)—(2-1) 2
Rf(2) = B2 = .

A+ @+h) -2 h*+3h+2-2
B h B h

=(h+3) =3

Since, Lf'(2) = Rf (2)
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So, f(x) is not differentiable at x = 2

Q.13 Let§+;—c=v,tanv =u,wegety =logu

ay 1 1 1
du u tanv  tan (E_'_E)
172

du bis X
— = sec?v = sec? (— + —)
dv 4 2

av _1
dx 2

dy _dy du dv 1 | Z(E E).l: 1 -
Now, dx du dv dx tan (§+)2—C) sec 4 + 2/ 2 2sin (§+§) cos G+;—C) sin (g + x)

Q.14 Let x=cotf, we get

- _ ] B 2cos?(=
y = cot™Y(cosec 8 + cotf) = cot™! (ﬂ) = cot™1 ) (2)9
sin 6 2 sin - cos;

. oy 6 1 .
= cot cot — | =—=—=cot x
2 2 2
dy _ 1
dx ~ 2(1+x2)
dx -1-2logt d —-1-21logt
Q.15 = =209 Y =gt
dt t3 dt t2
d dy/dt
Hence, dy _ dyjat _
dx dx/dt
Q.16 logy = cos™xlog sinx
1dy cos 1x log sin x dy . cos‘lx{ -1 log sin x }
- = COS X ——F/—=>—=(Sinx cos " xcotx ———
y dx sin x V1-x2 dx ( ) V1-x2
dx . dy .
Q.17 T —asin@ +bcosO = —yandﬁzac059+bsm9 =x
dy _ x
dx y
dy
d?y Y- Xgy 2 d%y dy
P kNN e AL AR |
dx? y2 y dx? dx y

SA - 1I (3 Marks)
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Q.18

Q.19

Q.20

Q.21

Q.22

1 d d
dy 1 (1—x)‘5 d (1—x) 1 14 07 (1-0)-(1-x0)(1+x) 1+x 1
dx 2 \1+x dx \1+x/ ~ 2+J1-x (1+x)2 - 1-x (1+x)2
d 1+x 1-x?
(1-x2) 2= |x Lx
dx 1-x (1+x)2

dy 1—x dy dy
:(l—xz)ﬁz— ’m:(1—x2)a=—y:>(1—x2)a+y=0

x=asinsint —bcoscost,y=acoscost +bsinsint,

dx
— =acoscost +bsinsint =y
dt
dy . .
ol —asinsint +bcoscost = —x
dy x
dx y
d d d X
2y | ye-xa) oy y=x() (x2+yz)
dx2 y2 - y2 - 2 - 3 .
siny
~ sin (a+y)

. d . . d, .
dx St (a+y)d—y(sm y)-siny E(sm (a+y)) __sin(a+y) cosy —siny cos (a+y) __ sin(a+y-y)

sina

dy sin2(a+y) sinZ(a+y) - sinZ(a+y) _sinz(a+y)

dy _ sin®(a+y)

dx sina

z d?y _ a \?
If (a + bx)x = x, then prove that x Frche (a " bx)

log (a+bx)x = logx >%=log %

og (a+bx)x =logx = =log ——

x%_y%(x) __atbx (a"'bx)%(x)_x%(a-'_bx) Dy &
x2 T ox (a+bx)? ax ~ Y Garbo

d d
d?y  dy _dy_ (a+bx)-(ax)—ax_-(a+bx) _ ( a )2
dx? dx dx (a+bx)? a+bx

Given that, x = tan G log y) = atan'x = logy

Diff. w.r.t. x,




Diff. w.r.t. x again,

2y 4%y dy _ _dy 2y &%y W
(1+x)dx2+2xdx—adx:>(1+x)dx2+(2x a)dx—O

Q.23 Here,x = asec30 and y = a tan6

d dx
2 = 3q tan?0 sec?0 and = = 3a sec36 tan 0
do de
dy .
5, = Sin 0
d?%y d (dy\ dé d , . 1 cos56
Now—=—(—)—=—sm9 : =
’ dx? do \dx/ dx deo ( ) 3a sec30tanb 3asiné
n d?y 1
At =—,—=—
12a
LA (5 Marks)
cot x 2x%-3
Q24 Letu=x andv = ———
X“+x+2
1du cotx du cot x
logu =cotxlogx =-—==———logx cosec’x = - = xcotx (T —log x coseczx)

d d
av _ (2 +x+2) (202 -3) - (2x2-3)(x?+x+2)  2x2414x+3

dx (x2+x+2)2 T (x2+x+2)?
dy du , dv tx [cotx 2 2x%+14x+3
Now, — = — + — = x° x(——lo log x cosec*x |+ ———=
’ dx dx = dx x gtog (x2+x+2)2

Q.25 Letx? =cos#8

_1 (V1+cos 8 —v1—-cos 6 _ 6 T 1 _
Let, u = tan 1{ }=tan 1{tan (E——)}=———cos 1x2
V1+cos 6 —v1—cos 6 4 2 4 2

du X

dx 1-x*

And let v = cos~1x?

dv _ -2x
dx ~ Vi—x*
du 1
Now, — = — -
dv 2

Q.26 If (tan™x)¥ + y°t* =1, to find Z—i. Letu= (tan"'x)¥ and v = y°t*

. du , dv
u+v=1.Implies—+—=0
dx dx
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now apply logarithmic derivative method

2
Q27 Ifx=a (cost +log tan % ),y = asint,Evaluate%att =§

WORKSHEET

CONTINUITY AND DIFFERENTIABILITY

MCQs (1 Mark)

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

4—x2 .
1S

The function f(x) =

4x—x3

(a) discontinuous at only one point

(b) discontinuous at exactly two points

(c) discontinuous exactly three points

(d) None of the above

The set of points where the function f given by f(x) = |2x — 1| sinx is differentiable is
(@) R

R~ (3)

(c) (0, =)

(d) None of the above

X

1_2
1+x2

Ify = log ( ), then Z—i is equal to

4x3
1—x*

(2)
(b)
(©)

—4x
1-x*

1
4—x*

—4x3
1-x*

(d)
The set of all points where the function f(x) = x + |x| is differentiable, is
(a) (0! OO) (b) (—OO, O) (C) (—OO, 0) U (O' OO) (d) (—OO, OO)

The function f(x) = [x], where [x] denotes the greatest integer function less than or equal to x is
continuous at

@Qx=1 (b)yx =15 (c)x=-2 dx=4
1
If the function f(x) = {x—l X is continuous at x = 1, then the value of k is
k, x=1
(@0 (b) 1 (c) -1 (d)2
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— <
Q.7  The value of b for which the function f(x) = { 4xSZx+ tho 1<: ;<1 ) is continuous at every point
of its domain is
(a) —1 (b) 0 (©% (d) 1
1
/—(1—cos 2X)
Q.8 lim¥——isequal to
x—-0 X
(a) 1 (b) —1 (©0 (d) None of these
Q.9 IfxeY =1, then the value Of% atx = 1is:
(a) -1 (b) 1 (c) —e (d)—=
Q.10 Assertion (A): Lety = t1° + 1 and x = ¢° + 1, then 2% = 20¢°

d? d (dy) dt
Reason (R): —321 = — (—y) —
dx dt \dx/ dx

SA-I (2 Marks)

[x—4]|

Q.11

Examine the continuity of the function f(x) = {Z(x—‘t) ’

if x +4

0, ifx=4

Q.12
Q.13

Differentiate .7.t. x : tan , x#0

Vi4+x2 -1
-1
Q.14 {—x }

Q.15 Ify =sin"x +sin"'V1 —x2,x € (0, 1), find Z_z.

Q.16
SA-II (3 Marks)

_ .cos 1x dy
Ify=x , find o

. . -1 2
Differentiate w.r.t.x: e€S V1=%

Q.17

QI8 Ifxyl1+y+yVi+x= Oandxiy,provethatZ—zz

x2—y? y
x2+y2 ’

Q.19 Ifcos™? ( ) = tan~la, prove thatz—z ==

: dy log x
Y = Xy = TiaT?
Q.20 Ifx e*™Y, prove that dx  (1+logx)?’

LSA (5 Marks)
Q.21 Ify = (sinx)®* 4+ (cos x)%*, find Z—z.

_ _ylogx

: d
sin2t 'mrove that ﬁ =

Q22 Ifx=e“%andy=¢

138

Find the derivative of the function: log(sec x + tan x).

xlogy’

Check the differentiability of the function f(x) = |x — 5/, at the point x = 5.

_ 1
(x+1)2°




w.r.t.tan x.

Q.23 Differentiate tan™! (1++2_1)

2
Q.24 Ify = Acos(logx) + B sin(logx), prove that x? % + xZ—z +y=0.

_ sinix ¥y gty
Q.25 Ify—m,showthat(l x)dx2 3x——y=0.

Answer Keys
MCQs (1 Mark)

Q.1  (c) discontinuous exactly three points

4—x2 4—x2
We have f(x) T ax—x3 x(24x)(2-x)’
Clearly, f(x) is discontinuous at exactly three points x = 0,x = 2,x = —2.

Q2 ()R- (%)

Lf'(x) # Rf'(x) atx = %, f(x) is not differentiable. Hence, f(x) is differentiable in R — {%}

—4x
Q3 ®—
a2
y = log (L’;Z) = log(1 — x2) —log(1 + x?2)

dy _ —-2x 2x —4x

dx  1-x2  1+x2  1-x*
Q4  (c¢) (=%, 0) U (0, o)

0, x<0
f(x)_{Zx, x>0

Lf'(x) # Rf'(x) atx = 0, f is differentiable at x € R except 0.
Q5 (Bb)x=15

The function is continuous at all real numbers not equal to integers.

Q6 (d)2
. . 21
lim f(x) = }gﬂ% =f(1)
lim (x=1)(x+1) — k

x—1 x-1
}Ci_r}}x+1=k
1+1=k
k=2

Q7 (-1
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lim (5x —4) = f(1) =1, lim 4x?> +3bx =4+ 3b
x—-1" x—-1F

4+3b=1
=1
Q8 (a)l
lm—ﬁ - ‘mﬁ¥ === =1
Q9 (a)-1
Diff. w.r.t.x

d
e¥ +xe? 2 =0
dx

dy _ 1

dx x

d

&y =1
axly=1

Or
y=—logx
dy _ 1

dx - x

d

_yl =1
dxlx=1

Q.10 (d) Assertion (A) is false but Reason (R) is true

Y _ 109, = g7
dt dt
d_y=5t2
dx 4
d’y _ d(dyydt _ d (5 p\dt _10t 1 _ 5
dxz_dt(dx)dx_dt(4t )dx_ 4 8t7 16t
SA-I (2 Marks)
—(x—4)__l .
e~ 2 ifx<4
Qll f(x) = =3, ifx>4
2
0, ifx=4

f4)=0
— % __1 = i =1
LHL—leIATll_ flx) = > and RHL leILILL fx) =5

Clearly, LHL +# RHL

f(x) is not continuous at x = 4
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5—x, ifx<5
Q12 f“):&—s,#xzs

L () = lim L) i 5= _ g
h=0 —h h—0 h
h-0 h pm -

Clearly, Lf'(x) # Rf'(x), f(x) is not differentiable at x = 5.

Q.13 Letu =secx + tanx, theny = logu

du d 1 1

— = secx tanx + sec?x, oA P —

dx du u (secx+tanx)

d dy du 1 secx (secx+tanx)

2 . (secxtanx + sec?x) = = secx
dx du dx (secx+tanx) (secx+tanx)

Q.14 Letx =tan#f

tan—1 {\/1+tan26 —1} — tan-1 {\/secze —1} — tan-! {sec@—l} — tan-! {1—cos€

tan 6 tan 6 tan @ sin @
., 0
2sin? > o 1
=tan {——= L =tan™?! {tan E} =5 = Etan_lx
2 sin7 Cos»

We have y = %tan"lx

1
1+x2

dy 1
T2

dx

Q.15 Letx =sin@, we have y = sin~1(sin8) + sin™1(cos 6)

Since,0<sin9<1:>0<9<g:>0<§—0<§

Therefore, y = sin~1(sin8) + sin™?! {sin (g - 0)}
—0+o—0 ==
y=ETTV TR

Q.16 Taking log both sides
logy = cos xlogx
Using product rule

1dy _ cos™'x | —logx

ydx = x Vi1-x2

d -1, fcos™lx = —logx
ay _ x€0S x( + g )
dx X V1-—x2

SA-II (3 Marks)
Q.17 y= ecos'1 1—-x2
Z_i’ — %{ecosﬂ\/l—xz} — ecos_1\/1—x2 ;—X{COS_l‘/l _ xz}
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— ecos_1\/1—x2 ) —1 i{ 1— xz}
2) dx

1-(1—x
— ecos'1\/1—x2 . —1 . 1 i(l — xz)
J1—(1—x2) 2V1—x2dx
— ecos'1\/1—x2, —1 . 1 (—2x)
J1-(1—-x2) 2V1—x?
— ecos'1 1-x2 1
N

QI8 xJ1+y+yVI+x=0

= xfT+y=-yVI+x
=>x*(1+y) =y*(1+x)

= x2 —y2 = xy? — x%y

= (x—yx+y) =—xy(x—y)
>x+y=—xy
=>y+xy=-—x

=>y(l+x)=—x

14+x
dy (1+x)1—x(0+1) 1
Now, = = —{—2 =——
dx (1+x) (1+2x)
2 2
-1 X =y _ -1
Q.19 cos (x2+y2) =tan "a
x?-y? 1 .
= cos(tan 'a) = k,where k is a constant
x2+y2
2x2 k+1
—2y2 k-1
x? 1+k
= ZoIxom (another constant)
24/ 2 24 2
. y2 (%) -x2(v?)
Diffw.r.t.x, —4 dx- =

?)?
dy
= y2(2x) — x*(2y)—==0
y?(2x) = x2(2y) o
2.4y _ 2
:>2xy—dx—2xy

w_y

dx X

Q.20 Taking log both sides
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ylogx =x—y
> ylogx+y=x
= y(1+logx) =x

= =
y 1+logx
Diff. w.r.t. x
d d 1
dy (1+logx)a(x)—xa(1+logx) _ (1+logx)-1—x(0+;) _ logx
dx (1+logx)?2 o (1+logx)? - (1+logx)?2

LSA (5 Marks)

Q.21

Q.22

Q.23

Let u = (sinx)®* and v = (cos x)S¢¢*

logu = tan x log(sin x) and log v = secx log(cos x)

ldu _ a . . a _ cosx . 2
——— =tanx— {log(sinx)} + log(sin x) — (tanx) = tanx prae log(sinx) secx
du

— = (sinx)?"*{1 + log(sin x) sec?x}

—sin

sinx
+ sec x tan x log(cos x)
CosXx

1dv d d
and ——. = secx— {log(cos x)} + log(cos x) - (secx) = secx

% = (cos x)%¢“*{sec x tan x log(cos x) — sec x tan x}

dy _ du dv

dx dx dx

= (sinx)®"*{1 + log(sinx) sec?x} + (cos x)5¢°*{sec x tan x log(cos x) — sec x tan x}

logx = cos 2t and logy = sin 2t

1d . 1d
22 = _2sin2tand -Z = 2 cos 2t
x dt y dt
d d :
== 2y cos 2t and = = _2xsin2t
dt dt
NOW, d_y _ dy/dt _ 2yco.s 2t _ _ylogx
dx dx/dt —2xsin 2t xlogy
. . Vi+x2-1
Differentiate tan‘l( T ) w.r.t.tan 1x.
Letx =tan@
tan—1 {\/1+tan26 —1} — tan-1 {\/seczﬂ —1} — tan-1 {sec@—l} — tan-1 {1—-cos 9}
tan @ tan 6 tan @ sin @
., 0
2sin? 5 0y 6 1
= tan~! = tan~! {tan E} =5 = Etan‘lx
2 sinz cos»
ay 1

1
ha =-tan"lx = = —
We have y 2 dx 2(1+x2)
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Q.24

Q.25

_ dt 1
Lett =tan x = — =
dx 1+x2

dy _ dy/dx _ 1/2(1+x?*) 1

dt ~ dt/dx 1/(14x2) 2
dy -4 sin(logx) . Bcos(logx) dy _ .
ol ~ + " = x—=—A sin(log x) + B cos(log x)
2 )
oy d_y + d_y 1= _Acos(logx) . Bsin(logx)
dx? = dx x x
= x? &y +x 2= —{A cos(logx) + Bsin(logx)} = —y
dx? dx
2ty Ay
> X dx2+xdx+y—0
_ sin71x Ny oAy
Ify = T show that (1 — x )¢7le 3x—~—y=0.
dy _ 1—xzé%@ﬁn‘1x)—shf4xé% 1—x2
dx 1—x2
oAy _ — . 1 sin~1x (=2x) _ x sin~1x _
1-x )dx vV1—x — T 1+ — 1+ xy

oA
=>1-x )dx—1+xy
2
:(1—x2)u—2xd—y=xd—y+y

dx? dx dx

d? d
:>(1—x2)d—szl—3x£—y=0.
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CHAPTER 6: APPLICATION OF DERIVATIVES

Topics Covered:

* Rate of Change of Quantities

* Increasing/Decreasing Functions
* Maxima and Minima

Q1. If y =x? find the rate of change of y with respect to x when x = 3.

Q2. The radius of a circle increases at a constant rate of 2 cm/s. Find the rate of change of area when radius
is 5 cm.

Q3. If s = 41> + 2t, find velocity when t = 2.

Q4. A cube’s edge increases at 1 cm/s. Find the rate of change of its volume when edge is 4 cm.

Q5. Radius of a sphere is increasing at 0.1 cm/s. Find rate of increase of volume when radius is 7 cm.

Q6. Check whether f(x) = x? is increasing or decreasing on (-0, ).
Q7. f(x) = x3, increasing or decreasing?

Q8. Determine intervals where f(x) = -x2 + 4x is increasing or decreasing.

Q0. Is f(x) = sin x increasing on (0, )?
Q10. Find intervals of increase/decrease for f(x) = x> - 3x.

QI11. Find local maxima/minima of f(x) = x* - 6x + 9.

Q12. Maximum/minimum of f(x) = -x* + 4x.

Q13. Maximum/minimum of f(x) = x* - 3x> + 4.

Q14. Maximum area of a rectangle with perimeter 20 cm.

Q15. Find maximum value of sin X + cos x on [0, ©/2].

Q16. Find minimum value of x2 + 9/x2, x # 0.

Q17. Find the maximum of f(x) = x(10 - x).

Q18. A closed rectangular box with square base and volume 1000 cm?. Find minimum surface area.
Q19. f'(x) = (1 - x?)/(1 + x2)> = Max at x=1, Value = 1/2

Q20. h'(t)=20- 10t = t=2, h(2)=20 m

Q.21 Find the altitude of a right circular cone of maximum curved surface of which can be inscribed in a
sphere of Radius R.

Q.22 Find the shortest distance between the line x-y+1 = 0 and the curve y> =x .
Q.23 Answer the questions based on the given information.

Two metal rods, Ri and Ro, of lengths 16 m and 12 m respectively, are insulated at both the ends. Rod
R1 is being heated from a specific point while rod R is being cooled from a specific point. The
temperature (T) in Celsius within both rods fluctuates based on the distance (x) measured from either
end. The temperature at a particular point along the rod is determined by the equations T = (16 - x)x
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and T = (x - 12)x for rods R and R respectively, where the distance x is measured in meters from one
of the ends.

(i) Find the rate of change of temperature at the mid point of the rod that is being heated.
(i) Find the minimum temperature attained by the rod that is being cooled.

Q.24 A tank, as shown in the figure below, formed using a combination of a cylinder and a cone, offers
better drainage as compared to a flat bottomed tank.

A tap is connected to such a tank whose conical part is full of water.
Water is dripping out  from a tap at the bottom at the uniform rate of
2 cm®/s. The semi-vertical angle of the conical tank is 45° .

On the basis of given information, answer the following questions :

(1) Find the volume of water in the tank in terms of its radius r.

(ii)Find rate of change of radius at an instant when r = 2+/2cm.

(i11)Find the rate at which the wet surface of the conical tank is decreasing at an instant

when radius r = 2v/2 cm.

Q.25 The sides of an equilateral triangle are increasing at the rate of 2 cm/ sec. Find the rate at which the area
increases ,when the side is 10cm.

Q.26 The volume of a spherical balloon is increasing at the rate of 3 cm® / sec. Find the rate of increase of its
surface area, when the radius is 2 cm.

SOLUTIONS:
Q.1 dy/dx =2x = dy/dx at x=3 =2%x3 =6

Q.2 A =nr* = dA/dt = 2ar(dr/dt) = 2nx5%2 = 201w cm?/s
Q3v=ds/dt=8t+2=v(2)=18

Q.4 V=x3= dV/dt = 3x*(dx/dt) = 3x16x1 =48 cm?/s

Q.5 V=(4/3)nr* = dV/dt = 4nr*(dr/dt) = 41x49%0.1 = 19.6n

Q.6 f'(x) = 2x = Increasing for x > 0, Decreasing for x <0

Q.7 f'(x) = 3x?> > 0 = Increasing everywhere

Q.8 f'(x) = -2x + 4 = Increasing on (-0, 2), Decreasing on (2, )
Q0. f'(x) = cos x = Increasing on (0, 7 /2), Decreasing on (7w /2, 1)
Q.10 f'(x) = 3x* - 3 = 3(x+1)(x-1) = Increasing on (-o0,-1)U(1,00), Decreasing on (-1,1)
Q.11 f(x)=2x-6 = x=3, {"(x)=2>0 = Minima at x=3, Min value = 0
Q12 f(x) =-2x + 4 = x=2, {"'(x)=-2<0 > Maxima at x=2, Max =4
Q.13 '(x) = 3x(x-2) = x=0,2 = Max at x=0, Min at x=2

Q.14 A=x(10 - x) = 10x - x> = Max at x=5, Area =25 cm?

Q.15 Max at x=n/4 = Value =\2

Q16 f(x)=2x - 18/x* = x =3, Min = 23

Q.17 Max at x=5, Value = 25

Q.18 S=2x?+4xh find s' Minimum surface area 600 cm2
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Q.19 f'(x) = (1 - x*)/(1 + x*)*> = Max at x=1, Value = 2
Q.20 h'(t)=20- 10t = t=2, h(2)=20
Q.21 Let O be the center of the sphere and given that R be radius of sphere.

Let r be radius of cone, h be height of cone and 1 be slant eight of the cone.

Therefore,

OA=0B=0C=R, CM=h ,AC =BC=1, AM=BM=r.

By right triangle AMO:

OA?== AM? + OM?

Since OM=CM -0OC=h-R

Therefore , R? =r* + (h — R)> = 1? = 2hR- h?

Now

Slant height(l)=V h2 + r2=+/2hR .

The curved surface area (CSA) of the cone is:

S=nrl=n(v 2hR — h?) \2hR
To simplify maxima analysis, define:
Z=S?=2x? Rh(2Rh—h?).
Differentiate Z w.r.t. h:
az _~ o _AR2
o, 2T R(4Rh—3h?).
az
Put a =0:
4Rh—3h?=0=h(4R—3h)=0 = h=0 or hZ%.

Discard h= 0 (trivial case), so the meaningful critical value is h =§ .

4R d?%z

_4R —n2 _ _ 2
For h == == = 2n” R(4R—6h) = -8 (TR)* <0

Therefore, by second order derivative test, CSA of cone maximum for height (h) =§ .

Q.22 Let a point P on the curve be P(t%t). The distance from P to the line x—y+1=0 is:

[t2—t+1|  t%—-t+1

J 212 V2

since t>—t+1> 0

D(t)=

let f(t) = tzgﬂ
2t—1
FO="7

147



Put (£)=0 = 2t-1=0 = t=

By using second order derivative test,
() =v2>0

SO t= % is a local minimum.

Att=1
2

3
Diin = R
Q.23
(1) Given that Rod R; length =16 m
And Temperature function: T(x)=(16—x)x
Midpoint: XZ% =8m
Now & =16-2x;
dx

Atx=8m ;== 16-2(8) = 0°C/m

The rate of change of temperature at the midpoint of rod R; is 0 °C/m, indicating that the temperature is
stationary at this point.

(i1) Given that Rod R> length =12 m
And Temperature function: T(x)=(x - 12)x = x> — 12x;
= =0x-12;
Now for find critical points put Z—i =0;
= 2x—-12=0 = x=6
Now Evaluate T(x) at endpoints and critical point:
T(0)=0>-12(0)=0
T(6)=6"—12(6)=36—72=—36
T(12)=12>-12(12)=144—144=0
The minimum temperature attained by rod Rz is =36 °C at 6 meters from the measured end.

Q.24 (1) Let r be radius of cone and h be height of cone.
Since semi-vertical angle of the conical tank is 45° therefore height of cone (h) = radius of cone (r).

volume of water in the tank = gnrzh = gnrzr = gnr3 )

o d
(ii) Given that d—: = -2 cm¥/sec
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Volume (V) = inr3

Differentiate w.r.t. t, we have

dv 1 dr dr dr -2
T lilno)E s 2=mpZ T2
dt 3 dt dt dat  mr?
dr -2 -1
when r =2v2cm, — =—cm/sec

dt n(V2)?  am
(iii) Let slant height of cone be 1.
Now I>=r? + h?
Sinceh=r, 2= +r2=22 = 1=2r
Lateral area (S)=mnrl = rir . v/2r= /212
% =2 m(2r) % =22 Trr(;—;) cm?/sec
when radius r = 2v/2 cm,
% =2V2 m(2V2) (;—;) cm?/sec = -2 cm?/sec
The wet surface area is shrinking at 2 cm?/s.
Q.25 Let x cm be the side and A be the area of the equilateral triangle at time t.
A Z\/%Xz
Rate of change (increase) of side x w.r.t. t = % = 2cm/sec.

Rate of change of area w.r.t. t = 24 \/—32X.£ =3,

_ 2
x.2 = V3 x cm“/sec.
dt 4 dt 2 \/

Q.26 Let r be the radius, V be the volume and S be the surface area of the spherical balloon at any time t.
V= gms and S= 4 nr?

Rate of change (increase) of volume w.r.t. t =3 cm?/ sec.

av
i 3
Now, V=2pp=> & 23,08 s 3 g
3 dt 3 dt dt
=Y 3 /42
dt
Now , S=4 2 = £ = 81 = 8rr(3/4me2) = £ = & =2em?sec.
dt dt at 3
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WORKSHEE:
APPLICATION OF DERIVATIVES

Concepts Covered

e 1. Derivative as Rate of Change

e 2. Increasing and Decreasing Functions
e 3. Tangent and Normal to a Curve

e 4. Maxima and Minima (Local/Global)

e 5. Simple Word Problems using Derivatives

Part A: Multiple Choice Questions (MCQs)

Q1. The slope of the tangent to the curve y =x*-3x +2 atx =1 is:

A)0 B)1 C)-2 D)3

Q2. For the function f(x) = x* - 6x* + 9x + 15, the function is increasing in the interval:
A) (—,0) B)(0,2) C) (2,0) D) (0, 1)

Q3. If the normal to the curve y = x? at a point (a, a?) passes through the origin, then a is:

A)0 B)1 C)-1 D)+l

Part B: Short Answer Type Questions

Q4. Find the equation of the tangent and normal to the curve y = V(3x - 2) at the point where x = 3.
Q5. Find the point on the curve y = x* + 7x + 10 at which the tangent is horizontal.

Q6. Show that the function f(x) = 3x* - 4x* + 6 is increasing in (—oo, 0) U (1, o).

Q7. A spherical balloon is being inflated so that its volume increases at a rate of 100 cm?®/sec. Find the

rate of increase of its radius when radius is 5 cm.

Part C: Long Answer Type Questions

Q8. Find the maximum and minimum values of the function f(x) = x* - 6x> + 9x + 1 on the interval [0, 4].
Q0. Find two positive numbers whose sum is 60 and whose product is maximum.

Q10. A closed cylindrical tank of volume 2561 m? is to be made. Find the dimensions (radius and height)
of the tank such that the surface area is minimum.

Q1 1. Find the point on the curve y = Vx which is closest to the point (3, 0).
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Part D: Previous Year-Based and Model Questions (CBSE 2023-2025 Style)

QI12. (CBSE 2024) The function f(x) = x* - 4x*> + 10 has local minima at:

Find critical points and classify them using the second derivative test.

Q13. (CBSE 2023) If the slope of the tangent to the curve y = ax® + bx + ¢ at the point (1, 2) is 5, find the
value of aand b givena+b +c =2.

Q14. (CBSE 2024) A window is in the shape of a rectangle surmounted by a semicircular opening. The
perimeter of the window is 10 m. Find the dimensions for which the area is maximum.

Q15. (Model 2025) Show that the function f(x) = x/(x + 1) is increasing on (—1, «).

Q16. The volume of a cube is increasing at the rate of 9 cm?/sec. How fast is the surface area increasing

when the edge is 3 cm?

Part E: Skill-Based Questions (Challenging)

Q17. Find the interval(s) in which the function f(x) = x/(x*> + 1) is increasing or decreasing.

QI18. Find the minimum distance between the point (0, 0) and the curve y = x> + 1.

Q19. Find two positive numbers whose product is 256 and whose sum is minimum.

Q20. A cone is being formed by folding a sector of a circle. Show that the cone of maximum volume is

obtained when the radius of the sector is three times the slant height of the cone.
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CHAPTER 7: INTEGRAIs

INTRODUCTION

IF f(x) is derivative of function g(x), then g(x) is known as antiderivative or integral of f(x)

e, o (g(0) =) & [fdx=gx)

STANDARD SET OF FORMULAS

* Where c is an arbitrary constant.

n+1

1. [x™ dx =’;+1 +c¢c (m#-1)

2. [dx = x+ ¢

3. f% dx = log |x| +c

4. Jecosxdx = sinx+c

5. [sinxdx = — cosx+c

6. [sec?xdx =tanx+c

7. [cosec?xdx = —cotx+c

8. [secxtanxdx =secx+c

9. [ cosec x cot xdx = —cosecx + ¢

10. [e*dx =e' +c

11. [tanxdx =log |secx |+ ¢

12. [ cot x dx = log |sinx |+ ¢

13. [secxdx =log |secx+tanx |+ c
14. [cosecxdx = log |cosecx —cot x| + ¢
15. 1ix2 dx =sin! x+¢

16. f1+1x2 dx = tan"'x +¢

17. fx\/% dx =sec’lx +¢c

18. [a*dx = loa;a +c

9.  [= dx = 2VX +c

INTEGRALS OF LINEAR FUNCTIONS
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_ (ax+b)™*1

n
1. [(ax + b)" dx ol +c
1 __ log (ax+b)
2. fax+b dx = T 4 + c
3.  [sin(ax+b)dx _ Zeos(axth) |

a

In the same way if ax +b comes in the place of x, in the standard set of formulas, then divide the
integral by a

SPECIAL INTEGRALS
1 1 x—a
1. f—xz—az dx = Za lOg m| +c
1 1 atx
2. J 7 dx = - log E| +c
3. [—— dx = ltan1 4 ¢
’ x2+a? a a
4. f%dx = log|x+ VxZ—a%|+ ¢
X“—a
5. fﬁ dx =log |x+ x%2 +a?|+ ¢
1 — ein—1(%
6. fJ—m dx = sin (a) +c
2
7. [Vx2 +a% dx =’2—c\/x2+a2+a7log|x+\/x2+a2|+c
2
8.  [Vx?-—a?dx = Va2 —a? - log | x +Vx? —a?| + ¢
2
9. [Vaz — x% dx =§ a? — x? +a7sin‘1(t—’i)+ c
INTEGRATION BY PARTS
1. [uvdx =u.fvdx—f(2—1;fvdx)dx
OR

The integral of product of two functions = (first function) x integral of the second function — integral
of [(differential coefficient of the first function ) x (integral of the second function)]

We can choose first and second function accordingto IL AT E wherel - inverse trigonometric
function L — logarithmic function, A — algebraic function

T - trigonometric function E - exponential function
2. [e*(f(x) + f'(x)) dx = e*f(x) + ¢

Working Rule for different types of integrals

1. Integration of trigonometric function

Working Rule
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(a) Express the given integrand as the algebraic sum of the functions of the following forms

(i) Sin ka , (ii) cos ka ,(iii) tan ka , (iv) cot ka , (v) sec kar ,(vi) cosec ka, (vii) sec? ka , (viii)
cosec? ka , (ix) sec ka tan ka (x) cosec ka cot ka

For this use the following formulae whichever applicable

i) si 1-cos2 . 1+cos 2
(l) Slnz X = C;S d (ll) COSZ x = C;s x

see . 3 si —-sin 3 . 3 + 3
(iii) sin3x = w (iv) cos3x = 298 x4 cos 3x
(v) tan2x  =sec?x-1 (vi)co?x = cosec’x—1

(vii) 2sin xsiny =cos (x—y)—cos (x+Yy)
(viii) 2 cos xcosy =cos (x+y)+cos(x—Yy)
(ix)2sinxcosy =sin(x+y)+sin(x-y)

(x)2cosxsiny = sin(x+y)-sin(x-y)

2. Integration by substitution

(a) Consider I = [ f(x)dx
Put x = g(t) so that = = g'(t)

We write dx= g'(t)dt. Thus I= [ f(x)dx= [ f(g(t) g'(¢t) dt

(b) When the integrand is the product of two functions and one of them is a function g (x) and the
other is k g’'(x), where k is a constant then Putg (x) =t

3. Integration of the types [ ———— x2 o o T—>—— ’—axZ —

In these forms change ax? + bx + c in the form A2 + X2, X2 — A2, or A? - X2
Where X is of the form x +k and A is a constant ( by completing square method)

Then integral can be find by using any of the special integral formulae.

f px+q

4. Int ti f the t
ntegration of the types Tazrmnre ©

2+bx+c
In these forms split the linear px +q = 4 % (ax?*+ bx+c)+pn

Then divide the integral into two integrals

The first integral can be find out by method of substitution and the second integral by
completing square method as explained in 3

A 2ax+b)+pu
dx= | ————
f ax?+ bx+c

i.e. to evaluate [ ———
N, ax2+bx+c

_ f 2ax+b
ax?+ bx+c

dx+p |

axz + bx+c
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) )
Find by substitution method + by completing square method

5. Integration of rational functions

In the case of rational function, if the degree of the numerator is equal or greater than degree of
the denominator , then first divide the numerator by denominator and write it as

Numerator . Remainder .
——— = Quotient + ——————, then integrate
Denominator Denominatior
6. Integration by partial fractions

Integration by partial fraction is applicable for rational functions. There first we must check that
degree of the numerator is less than degree of the denominator, if not, divide the numerator by

denominator and write as M = Quotient + M and proceed for partial fraction of
Denominator Denominatior
Remainder
Denominatior
SI. No. | Form of the rational functions Form of the rational functions
1 px+gq A 4 B
(x—a)(x—b) x—a x-—Db
2 px+q A N B
(x — a)? x—a (x—a)?
3. px* +qx+r A N B N C
(x—a)(x—b)x—c) x—a x—-b x-c
4 px’+qx+r A N B . C
(x—a)2(x—b) x—a (x—a)? x-b
5 px’+qx+r A N Bx+C
(x—a)(x>+ bx+c) x—a x*+ bx+c
Where x2 + bx + ¢ cannot be factorized further
DEFINITE INTEGRATION

Working Rule for different types of definite integrals

1. Problems in which integral can be found by direct use of standard formula or by transformation
method

Working Rule

(i). Find the indefinite integral without constant c
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(ii). Then put the upper limit b in the place of x and lower limit a in the place of x and subtract the
second value from the first. This will be the required definite integral.

2. Problems in which definite integral can be found by substitution method

Working Rule

When definite integral is to be found by substitution then change the lower and upper limits of
integration. If substitution is z = @(x) and lower limit integration is a and upper limitis b Then new
lower and upper limits will be ¢(a) and @(b) respectively.

Properties of Definite integrals

L [ f@dx =[] f(Odt

2. [P f(dx = [ f(x)dx. In particular, [* f(x)dx = 0
3. [Pfodx=[ fodx+ [ f(x)dx,a<c<b

4. [Pfdx =] f(a+b-x)dx

5. Jy fdx =[] f(a—x)dx

6. [ fdx =[] f)dx+ [} f(2a - x)dx

7. [ fdx =2 [ f(x)dx,if f(2a — x) = f(x) and

=0, if f(2a—x)=—f(x)
8. () [° f()dx=2[f(x)dx,if f is an even function, i.e., if f(-x) = f(x)

(i) f_ua f(x)dx =0, if f is an odd function, i.e., if f(—x) = —f(x)
Problem based on property

f: f(x)dx = fucf(x)dx + fcb f(x)dx, a<c<b

Working Rule

This property should be used if the integrand is different in different parts of the interval [a,b]
in which function is to be integrand. This property should also be used when the integrand (function
which is to be integrated) is under modulus sign or is discontinuous at some points in interval [a,b]. In
case integrand contains modulus then equate the functions whose modulus occur to zero and from this
find those values of x which lie between lower and upper limits of definite integration and then use the
property.

Problem based on property

[ fdx = [ f(a— x)dx
Working Rule

Let I= foa f(x)dx
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Then I=f0af(a—x)dx
1)+ @)= 20= [ fodx+ [ f(a— x)dx

1= [Y{f(0) + fla—x))dx
This property should be used when f(x) + f(a — x) becomes an integral function of x.
Problem based on property
f_aa f(x)dx = 0,if f(x)is an odd function and f_aa f(x)dx =2 foa f(x)dx, if f(x) is an even function.
Working Rule

This property should be used only when limits are equal and opposite and the function which is
to be integrated is either odd/ even

SOLVED PROBLEMS
Evaluate the following integrals
2
o [UesX)t o
X
Solution : put 1+log x =t
1
—dx =dt
x
(1+log X )? _
JOHaXS gy = e dt
= §+ c
_ (1+logx )3 I

3

2. <
f\/5—4ex—e2x dx

Solution

Pute®* =t thene*dx =dt

e dt
/ ax = | et
V5 — 4e* — e2% 5 — 4t — t2

dt
- f\/m

) dt

V= (t2+ 4t+4-4-5)

- IL
J={(t+2)2-9}
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= IL
V32—(t+2)2

_1t+ e*+2
=sin 1=—= S +C—s1n1(

3

)+ ¢

5x+3
3. =28 ax
VxZ+ 4x+ 10

Solution

5x+3 =A(2x+4)+B => A=> andB= -7

5
5x+ 3 52x+4) -7 p
X = X
Va2 + 4x+ 10 Va2 + 4x+ 10
(2x+4—)

7
dx + —dx
f\/x2+ 4x+10 f\/x2+ 4x+10

f (2x+4) dx + 7 f

1
—dx
Vx2+ 4x+10 Vx2+ 4x+10

5 dt 1
= == +7 dx
ZI\/? f\/x2+ 4x+4-4+10

= ><2\/_+7fm

=5Va2+ 4x+10 +7log |x+2+ VxZ +4x+ 10|+ C

T xtanx
4. Jb sec x+tan x
Solution
_ (™ _xtanx p
I Jb sec x+tan x )
Again I = f: Sef;fi;j:’;:;)_x) dx Using the property foa f (x)dx = foa fla—x)dx
_ (m (m—x) tanx
1= Jb sec x+tan x (2)
Adding (1) and (2) we get
_ (T xtanx n (m—x) tan x
Zl_ksuxﬂmw ksaxﬂmw
_ fn' tanx _ fn tanx (sec x—tan x)
0 secx+tanx 0 secZx— tan?x

= f(;r(tan xsecx —tan®x) dx = nfgt(tan x sec x — sec’x + 1)dx

/4
= n[secx—tanx+x]0
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Put tan x = t 2 then sec’x dx = 2tdt =>dx =

[Vtanx dx [HOTS]

Solution

2t dt
1+ t4

[Vtanx dx = [¢ 2% - 2

1+ t4

1+ t4

= f % dt (by dividing nr and dr by t?)

t2+t_2
1+ 1- %
ft2+tiz dt +ft2+ti2 dt
t t
= [ t:z dt + [ : dt
(t-3) +2 (t+3) -2

d d
=fu2:_lz +fv21]2

st 3 _l = l =
{ 1*' integral put t P then(l + tz) dt =du,

1

2" integral put t + % = v then ( 1- t_Z) dt =dv}

LA

L tan! (l) + zilog |u| +C

V2 V2 V2 v+V2
1 1
= Leant(52) £ Liog [F?
ﬁtan <\/i> +Zﬁlog t+%+\/§ +C
_ 1 g (-1 1 2+ 1-vV21t
B \/ftan (\/Et) + t2+1+\/§t| +c

_ i (tanx 1) tanx+ 1- v2tanx +C
\/7 V2 tanx tanx+ 1—+/2tanx
PRACTICE PROBLEMS
1 Mark Questions
in2
Evaluate: [SSZ2IX 5y Ans:tanx +c
COos“Xx 1
Evaluate : [(sin®x — cos?x) dx Ans: —-sin2x +c
(o] 1 T
Evaluate : [~ ——dx Ans: o
Evaluate: [ cosec x (cotx — 1)e*dx Ans :—e*cosecx + ¢
Evaluate:fx+x oax Ans: log(1 + logx) + ¢

2/3 Mark Questions

9 xl
Evaluate:f%dx Ans: log|10* + x'°| + ¢
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10.
11.
12.

13.

14.
15.
16.

17.

18.

19.
20.
21.

22.
23.

24.
25.

26.
27.
28.
29.
30.

e*(1+x)
cos2(e*x)

Evaluate: [

Ans: tan(e*x) + ¢

2. 2
Find : [ ==z Ans: log sec x.cosecx + ¢
SIn X Cos X
R VX . 2gin-1 |2
Evaluate: Find [ == dx Ans: Ssin”! =+ ¢
e? dx
Evaluate: [ o Ans: log 2
Evaluate: [ o2% g2xgy Ans: = e?*tan x + ¢
1+cos2x 2
dx 1 x3
Evaluate.fm Ans: ﬁlog |m| +c
. x*
Find: fmdx
A x2+ + 1 lx— 1] oy |x% + 1] L anix +
ns: —+x+=log|x—1| —- log|x ——tan"'x+c¢
2 29 19 2
. 1 x
Find: [ [log(log x) + (log—x)z] dx Ans:xlog(logx) — Togn +c
Evaluate:flllx cosm x| dx Ans: 2
- T
L [o3x . 3vV5 —2x — A% — 2sin-1 (2
Evaluate: [ =——dx Ans:—3V5 — 2x — x2 — 2sin (\/3) +c
. x2+1 L1 _1 (x*-1
Find [——dx Ans: =tan (\/Ex) +c
cos 0 sin @

Find: [ Ans: — % tan~1 (

(4+sin20)(5—4co0s20) 2

T xtanx

Evaluate: [ ————dx Ans:%

0 secx.cosecx

T x dx T
Evaluate : Ans: —
uate fO a?cos?x + b%sin?x § 2ab
s
= 1 T
Evaluate [ 2 dx Ans: —
u efO 1++/cotx 4
T X n(n-2a
Evaluate : [ —————dx Ans: 290
2 1+sina.sinx 2cos a
Evaluate: fOE(\/tanx ++/cotx) dx Ans V2w
T .
—sinx+cosx 1
Eval 4 — Ans: —
va uatefo 9+16sin2x S 40 log9

Evaluate:fo1 cot™1(1 — x + x?) dx Ans:—glog 2

5 Marks Questions

sin®x+cos®x

Evaluate: [ ————— dx Ans: tanx —cotx —3x +¢
- SIn“x . COos“Xx
. - dx 6
. 4 - _
Find : fO co%3x 2 sin 2x Ans: 5
Evaluate : [? log sin x dx Ans: — g log2
4 19
Evaluate: [ [|x — 1| + |x — 2| + [x — 3|] dx Ans: —
T i 2
Evaluate: |2 %dx, Ans: —
sin*x +cos*x 16
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WORK SHEET

INTEGRALS
INDEFINITE INTEGRAL

1.Given [ 2*dx= f(x)+c then f(x)=

. . 2 i 2X+1
@ 2% (b2 loge? (¢) (@) =~

: 1 :
2. Given [ ————dx is equal to
(a) sin®x - cos?x +c (b) -1
(b) (c) tan x +cot x+ ¢ (d) tan x- cot x +c
cos 2x—cos 20 .

3. f m dx 1s equal to
(a) 2(sin xt+x cos 0) +c (b) 2(sin x- x cos B) + ¢
(c) 2(sin x +2x cos 0) +c (d) 2 (sin x- sin 0) +c
4. [ cot? x dx equals to
(a) Cotx—x+c (b) —cot x+x +c
(c) cot x +x +¢ (d) — cot x-x +¢

SHORT ANSWER TYPE QUESTIONS

3+3 cosx

[—

dx

A S I T B e

[E—
=

p—
N —

Find [ —
X+Sdl)l;1X
Find | o=
Find [ XX;1 dx
Findfsin'zx—coszx dx
Sdl)l;lX COSX
Find [ —— dX. 2
Find [ % dx
) sec?x
Find [ = dx
Find [ V1 — sin 2x dx
f (x?+sin?x)sec?x
Find [ : dx
Find [ e* ) d
ind [ e* == dx
Find [ sin™1(2x)dx
. 3-5sinx
Find [ cosx (21x
Find [ —taln_f;e:xx dx
Findfsinxlog(gos Xx) dx
Find [

—
AW

sin®x+ cos®x

—
[9)]

sin?x.cos?x
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LONG ANSWER TYPE QUESTIONS

I Find [ —"—dx
Find | o
Find [

Find [

x dx
Find [

1+x10

x%tan~1x3

1+x6
sin 8x

V1-cos*4x

dx
dx

A

DEFINITE INTEGARL
MCQ’s

Q.No Question

Mark

1 f:{; Sec?xdx
(@-1 (b)0 © 1 (d) 2

2 1 (x—x3)1/3 .
s dxis

(@) 6 (b)0 (c) 1 (d)4

0  4+9x2

@ % (b) > (/24 (d)m/4

1 dx .
4 ) 1s
0 1+x2

()0 (b) m/4 (c)m/12 (d)m/6

S f_ll x7 + x"t dx is
(a) 1 (b)0 ()2 (d)4

Problems for Practice

All the questions carry 3 marks

sinx

1 Evaluate | 01 —

2 Evaluate f01 cot™ (1 — x — x%)dx
3 Evaluate | (;T / 2(\/tanx + +/cotx) dx
4 Evaluate ff{zlxsinﬁxldx

1 xd
5 Evaluate [, 1X+;

6 Evaluate f13|2x — 1| dx
7 Evaluate [~ —

0 1+esinx

2 x%dx
8 Evaluate [ ,——
n/3 dx

9 Evaluate [ 16 Trve
10 Evaluate fon/z( 2logcosx — logsin2x)dx
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All the questions carry 5 marks

1 Evaluate f_zllx3 — x|dx
2 Evaluate f ° Ix+ 3| dx
1'[/2 Xsinxcosx
3 Evaluatef W
Xdax
4 Evaluate fo b Rcoshevtsimix
5  Evaluate fo —ATE
tanx+secx
MCQ
1 L (+3)dx is
(@)8 (b) 25/3 (©)26/3 ()9
2 fon sin? xdx is (a)g (b)g (c)g (dm
3 s @)~ OF ©e™2  (d)2
4 fll X
(a) 282 10g2 (b) =1 (c)2log2-1  (d)2log2 +1
5, s COSX COS2X dx
(@) Y (b) 5/12 (©) 1/3 (d)-1/12
6 folexji%
(a) 1-m/4 (b)tan~le
(c))tan"te + m/4 (d)tan"le —m/4
1 ,1—x
7 fO mdx
(a)g (b)g —1 ©n/2+1  (d)0
/2 4+3sinx
8 fO lo 4+3cosx)dX
() 2 (b) 3/4 ©) 0 d) -2
1, 4 2x-1
9 fo tan~? 1+X_dex
(a)l (b) 0 (c)-1 (d)r/4
m/2  +/tanx .
IOT[ ) N IWer mdx is
(a)7 (b) /3 (c) m/4 (d)m
m/2 dx
1 f 1+tanx
(a)> > (b) m/3 (c) m/4 (d)m
12 f_ll sin®x cos?x dx
(@0 (b)1 (c)2 (d)3

ASSERTION AND REASONING BASED PROBLEMS
In the following questions a statement of assertion Statement 1 is followed by statement of reason
Statement 2 Mark the correct choice as

(a) If statement 1 and statement 2 is true and statement 2 is the correct explanation of 1
(b) If statement 1 and statement 2 is true and statement 2 is not the correct explanation of 1
(©) If statement 1 is true and statement 2 is false
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(d) If statement 1 is false and statement 2 is true
Now answer the following
1 Statement I fon/z sinxdx = /4
Statement 1 | Oa fx)dx = | Oa f(a —x) dx
Statement II [ 02a f(x)dx=2 Oa f(x)dx if f(x)=f(2a-x)

2Statement [ | 23
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CHAPTER 8: APPLICATIONS OF INTEGRALS
SOME IMPORTANT RESULTS/CONCEPTS

b b b .
*x AreaoftheregionPQRSP=JdA=jydx='[f(x)dx. 1 o
! ! ! r=fx R
E)
¥
** The area A of the region bounded by the curve x = g (y), y-axis and Ko o
d d . P dx Q
the linesy = ¢, y=dis given by A= Ix dy ZJ.g(y) dy dy - \1.
c c x =gy
MCQ
X’ 0 —
1 Area of region bounded by y= x>, x axis , x=1 and x= -2 Y.
(a) -9 sq units (b) -1/4 squnits (c) 15/4 sq units (d) 17/4 sq units
2 Area of region bounded by curve y=x and y = x> is
(a) 1/2 squnits (b) 1/4 sq units (c) 9/2 sq units (d) 9/4 sq units
3 The area of the region bounded by the parabola y = x*> and y = |x| is
(a)3 (b)y1/2 (c) 1/3 (d)2
4 The area of the region enclosed by the parabola x> =y, the line y = x + 2 and the x-axis, is
(@a)5/9 (b)9/5 (c)5/6 (d)27/3
5 The area enclosed by the circle x*+y? = 2 is equal to:
(a) 41 sq units (b) 2\2n sq units (c) 4n? sq units (d) 271 sq units

Short Answer type questions (Unsolved)

Ql Find the area enclosed between curvesy =x2+2,y=x,x=0,x=3

2 Find the area enclosed between curvesy = 4x —x?, 0 < x < 4, x-axis

3 Find the area enclosed between curvesy=x2+2,y=x,x=0,x=3

4 Find the area {(x,y): x> +1* <1< x+y} {(x,y): X2 +y<I<x+ty}
5 Find the area enclosed between curvesy=x3 x=-2,x=1,y=0

6. Find the area bounded by the curve y = cos x between x =0 and x = 2=n

Long Answer Type Questions :

Q. Find the area of the region enclosed by the parabola x> =y, the line y = x + 2 and the x-axis,
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Sol. From the given equation
x>’=yandy=x+2
=>x>=x+2
=x*-x-2=0

= x2)(x+1)=0

=>x=2, x=-1

For the parabola with vertex (0,0) and the axis of parabola is y-axis

A O B C

X -1 0 1 2

Y 1 0 1 4

For the line y =x+2

A D E C
X -1 0 1 2
Y 1 2 3 4 N . L .
So the Required area = f_zl(x + 2)dx - f_21 x? dx ! :) I
_ [(x+2)? 2 X312 Y
B [ 2 ]_1_ I:?:l -1
“lrte—=1118+ & =&-— =2
_2[16 1][3+3] 3 3 2
Long Answer Type Questions : (Unsolved)
Ql. Using the method of integration find the area bounded by the curve |x|+|y|=1
Q2. Find the area of the region bounded by the line y = 3x + 2, the x-axis and the ordinates x =—1
and x = 1.

ASSERTION - REASON TYPE QUESTIONS :

Directions: Each of these questions contains two statements, Assertion and Reason. Each of these questions
also has four alternative choices, only one of which is the correct answer. You have to select one of the
codes (a), (b), (c) and (d) given below.

(a) Assertion is correct, Reason is correct; Reason is a correct explanation for assertion.

(b) Assertion is correct, Reason is correct; Reason is not a correct explanation for Assertion

(c) Assertion is correct, Reason is incorrect

(d) Assertion is incorrect, Reason is correct

1. Assertion : The area bounded by the curve y = cos x in I quadrant x=0, and x= g is 1 sq. unit.

JI

Reason : [?cosxdx = 1

2 Assertion : The area bounded by the curves y = sin x and y = —sin x from 0 to i is 3 sq. unit.
Reason :The area bounded by the curves is symmetric about x-axis.
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CASE STUDY QUESTION :1
The bridge connects two hills 100 feet apart. The arch on the bridge is in a parabolic form. The highest point
on the bridge is 10 feet above the road at the middle of the bridge as seen in the figure.

Based on the information given above, answer the following questions:

. . 50 x2 .
(i) The value of the integral [ =5 dxis
(i1) The integrand of the integral f_sg o x% dx is (even/odd) function
(iii) The area formed by the curve x> = 250y, x-axis , y =0 and y = 10 is sq units.

CASE STUDY QUESTION : 2
In the figure given below O(0, 0) is the center of the circle. The line y = x meets the circle in the first
quadrant at point B. Answer the following questions based on the given figure.

-
1
B>

> A

== | M (4v2, 0)
(1) The equation of the circle is
(i1) The co-ordinates of B are
(i11) Area of AOBM is sq. units.
(iv) Area (BAMB) = $q. units.
(v) Area of the shaded region is sq. units.

CASE STUDY QUESTION : 3

The Graphs of two functions f(x) = sin x and g(x) = cos x are given below.
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Based on the same, answer the following questions.

4 f(x)
X COSX X Sinx
A P-4
\\ i -
X : - ~\\ :I, B > X
w ?\\
\ J
(1) In [0, =], the curves f(x) and g(x) intersect at x=
(ii) Find the value of [#sin x dx.
(iii) Find the value of [Z cos x dx.
(iv) Find the value of [ Oﬁsin x dx.
ANSWER
MCQ
1. Ans (c)15/4 2. Ans. (a) 1/2 sq units 3. Ans.(c) 1/3

4. Ans (¢)5/6

5. Ans. (d) 221 sq units

Short Answer type questions (Unsolved)

1 Ans. 21 /2 sq. units
2 Ans. 32 /3 sq. units
3 Ans. 21 /2 sq. units
4 Ans. m/4 -1/2 sq. units.
5
Ans. 15/4 sq. units
6 Ans. 4 sq. units

Long Answer Type Questions : (Unsolved)

Ql. 2 sq. units

Q2. 13 /3 sq. units.
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ASSERTION - REASON TYPE QUESTIONS :

1.Ans (a) [Zcosxdx = [sinx]y/* =sinz -0 =1
2. Ans. (d)
WORK SHEET
APPLICATIONS OF INTEGRAL
1. Find the area enclosed by curve 4 x> + 9 y>*=36
(a) 611 sq units (b) 4usq units
(c) 911 sq units (d) 3671 sq units
2. The area enclosed between the graph of y = x> and the lines
x=0,y=1,y=81is
(a) 7 (b) 14 (c)45/4 (d)None of these
3. The area of the region bounded by the curve y? = x, the y-axis and between y =2 and y =
41s
(s) 52/3 sq. units (b) 54/3 sq. units
(c) 56/3 sq. units (d) None of these
4. The Area of region bounded by the curve y? =4x, and its latus rectum above x axis
(a)0 sq units (b) 4/3sq units (c) 3/3 sq units(d) 2/3 sq units
5. The Area of region bounded by curve y=x and y = x° is
(a)1/2 squnits (b) 1 /4 squnits (c) 9/2 sq units (d) 9/4 sq units
6. The area enclosed by the circle x*+y? = 2 is equal to:
(a)4x sq units (b) 2V211 sq units (c) 411° sq units (d) 21 sq units
7. The area of the region bounded by the parabola y = x*> and y = [x| is
(a3 (b)y1/2 ()13 (d)2
8. Find the area enclosed between curvesy=x2+2,y=x,x=0,x=3
9. Find the area of the region bounded by the curve y=sinx between the lines x=0 , x=n/2
and the x-axis.
10. Find the area enclosed between curvesy =4x — x%, 0 <x <4, x-axis
11. Find the area {(x,y): x> +1* <1< x+y} {(x,y): x> +y* < I<x+y}
12. Find the area enclosed between y % = 4ax and its latus rectum
13. Find the area bounded by the curve y = cos x between x =0 and x = 21
14, : - X2 v _
Find the area of the region bounded by the curve - + = =1
a b2
15. Using the method of integration find the area bounded by the curve |x| + | y| =1
16. Find the area enclosed between curvesy=x3,x=-2,x=1,y=0
17. Using integration find the area of the region x2 + y? = 4 and x = /3y with x-axis in
first quadrant.
18. In the figure given below O(0, 0) is the center of the circle. The line y = x meets the circle

in the first quadrant at point B. Answer the following questions based on the given figure.
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1
— V =X
B
A
N -— 4 ——— X

O M @J2,0)
(1) The equation of the circle is
(i1) The co-ordinates of B are
(ii1) Area of AOBM is $q. units.
(iv) Ar (BAMB) = sqg. units.
(v) Area of the shaded region is $q. units.

% s x =3y

: . ! ’!’0
A child cuts a pizza with a knife. Pizza is circular in shape which is represented by x? +
y? = 4 and sharp edge of the knife is represented by x = v/3y. Based on this information,
answer the following questions.
(1) The points of intersection of the edge of the knife and the pizza as shown in the figure
are and
(i1) Which of the following shaded portions represents the smaller area bounded by pizza
and edge of knife in the first quadrant?
20. Graphs of two functions f(x) = sin x and g(x) = cos x are given below.

Based on the same, answer the following questions.
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vy
(1) In [0, =], the curves f(x) and g(x) intersect at x=

(ii) Find the value of [#sinx dx.

T

(iii) Find the value of [Z cos x dx.
4

(iv) Find the value of [ Oﬂsin x dx.
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CHAPTER 9: DIFFERENTIAL EQUATIONS

EQUATION CONTAINING d/dx ,d*y/dx? d’y/dx® etc.with variables and constants is called differential
equation.

Ex-

dy— —_ = d—y=—— = _ =
= 3x,dx— x + Yy, ™ , +y 0,and

d3y 3d?%y N Sxdy
dx3  dx? dx

*ORDER AND DEGREE-MAX NO OF DIFFERENTIATION DONE IN DIFF EQUATION IS CALLED ORDER AND MAX POWER OF
THAT DERIVATIVE IS CALLED DEGREE.

1

2 2 1 3 s
Ly _ T2 14 L&y (2) (d—yﬁ = (d—y)s ;degree and order of diff eq are m and n then m +

EX: (1
( ) dx? dx dx? dx? dx3

n="?
3) (ZTy)B + (Z—z)z +sin(Z)+1=0

d?y _ d?y 2 dy\? _ . dy
4) 3 + logy = cos3x (5) (ﬁ) + (E) = xsm(a)

(5) if p and q are the order and degree of the differential equation

5 4(@) 2
(Z_z) + —4(((;"))2 + (Z—z) = x then value of p+q is -----------
dx

2
(6)The sum of degree and order of differential equation 3732] + (%)3 +1+x=0is--

(7)Do the given differential equation have same order degree 6 (dx3

YES/NO?
MAKING OF DIFFERENTIAL EQUATION:
(1)Count no of arbitrary equation and do differentiation as many times as no of arbitrary const.

(2)by using given and derivatives done eliminate arbitrary and make a final perfect differential eq without
any arbitrary.

EX:(l)z—z +z—j =1 Qx-h?+@-k)? =r*Q)y=mx+c

4) vy —K)? =4a(x-h)

SOLUTION OF DIFFERENTIAL EQUATION:*Solution is the relation between variables and
constant(arbitrary or fixed) which satisfy given differential equation :there are two types (a)general solution
(includes as many arbitrary as the order of diff equation) (b)particular solution (arbitrary const holds
particular value for special condition)

2
EX: 37327 +y =0 gensol:-y=acosx + bsinx particular solution y= 3sinx + 4cosx
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*# Solution depends on type of differential eq and finally all types converts in separate variable by using
different techniques so understand properly separate variable.

fOf(y) + Z—z =0, f(x)dx + f(y)dy = 0 etc are sap var .

*#f(x+y) Z—z + k = 0 type when x and y cant saperate then put x + y = v then find dy/dx in terms of
dv/dx then solve by using sap var.EX:(1) Z—z +cos(x+y) +1=0Chintx +y =v)

(2) Z—z +(Ax+y+1)2=0(hintdx +y+1=v) (3)3—3: + xtan(y — x) = 1 (hint y-x=v).

*# Homogeneous differential equation dy/dx =x"f(y/x) (put y=vx then get dy/dx in terms of dv/dx) and for
type dx/dy put x=vy.

#x2dy + (xy + y*)dx =0 ;ans x%y = c(2x + y).

#The slope of the tangent at (x ,y) to a curve passing through the point (1 ,7/4) is given by % = cos (i}—x),then

the equation of the curve is ---------- (hint put y=vx).
# Assertion(A): Equation Z—Z = % is a homogeneous differential equation of order O .
Reason:To solve a differential equation of the form Z—z =f (%),we puty = vx.

(a) (b) (c) (d)

LINEAR DIFFERENTIAL EQUATION

dy/dx + py = Q ;where P and Q function of x or constant(sol: y(i.f.)=/ Q(i. f.)dx + ¢

i.f=elPdx #dx /dy + Px = Q ;where P and Q are function of'y or constant.then its solution x(i.f.)
=[Q(.f.)dy + ¢ ;where i.f.= e/ P

EX: (1) (1 +x?) Z—z +y =e@ X (hint—divide by (1+x2) both side ).

1
(2)% +logx .y = xe*x 2"°9% (x>0)at x=2 .

(3) if y(x) satisfies the differential equation Z—i — ytanx = 2xsecx and y(0) = 0 then
2 2
@y~ By T +2.=
2 2
)Y 55 @)y
(4)Case based
If an equation is of the form dy/dx +Py =Q ;where P and Q function of x or constant then such
equation is known as lineaer differential equation.its solution is : y(i.f.)=/ Q(i. f.)dx + ¢ where
i.f=efPax
Now suppose (1+sinx)dy/dx +ycosx +x =0
Based on above information answer the following
(1) The value of P and Q resp are-----
(i)  Find LF.
(iii))  Find the solution of DE.
(iv)  Ify(0)=I theny equals
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CASE BASED

Covid 19 vaccines are delivered to 90k senior citizens in a state the rate at which covid -19 vaccines are
given is directly propotional to the no of senior citizen who have not been administered the vaccines.by the
end of 3™ week ¥% th number of senior citizen have been given the covid 19 vaccines .how many will have
been given the vaccines by the end of 4" week can be estimated using the solution to the differential
equation

ay
dx
given the vaccines .based on above information solve following question .

= k(90 — y) ,where x denotes the number of weeks and y the number of senior citizens who have been

Q1.The order and degree of the given differential equation are:

a.l and 1 b.2 and not defined c.1 and 0 d.0 and 1
Q2.Which method of solving a differential equation can be used to solve Z—z = k(90 — y).

a.Variable saparable b.Homogeneous differential eq.

c.Solving linear d.All of the above

Q3.The general solution of the differential equation dy/dx=k(90-y),
a.log(50 —y) =kx+c b. —log(90 —y) = kx +c
c.log(90 —y) =log(kx)+c d. 50—y =kx +c

Q4.The value of C in the particular solution given that y(0) = 10 and

k =.025is:
1
a.log10 b.log(%) c.log80 d.80

Q5.Which of the following solutions may be used to find the number of senior citizens who have been given
covid -19 vaccines ?

a.y=90—e"* b.y=90—e* c.y=90(1—e ") d.y =90(1 — e*¥)
END

SOLUTION:-
Detailed Solutions of Case based 2

Q1. The order and degree of the given differential equation are:

Given the differential equation: Z—z = k(90 — y)

. . . . . .. .d
This is a first-order differential equation as the highest derivative 1s£.
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Degree is 1 since dy/dx is raised to the power 1 and is not under any root or function.

Answer: (a) Order = 1, Degree = 1
Q2. Which method of solving a differential equation can be used to solve dy/dx = k(90 - y)?

This equation is linear in the form Z—z + ky = 90k 07‘2—2: = k(90 — y), and can also be separated.

Hence, all three methods apply:

- Variable separable

- Homogeneous (though less direct)
- Linear differential equation

Answer: (d) All of the above
Q3. The general solution of the differential equation dy/dx = k(90 - y) is:

Separate variables:

dy
—— = kdx
(90 — y)

Integrating both sides:
1
f dy = [kdx

90 —y
= —Inl90 — y| = kx + C
= n|90 — y| = —kx + C

=90 —y = Ce™™
=y =90 — Ce™™

Q4. The value of C in the particular solution given a condition (say y(3) = 67.5):

From the general solution: y = 90 — Ce™**
Usey(3) = 67.5 = 67.5 = 90 — Ce 3k
= Ce 3k = 90 — 67.5 = 22.5

Therefore, C = 22.5 e3*

Q5. Which solution helps estimate how many citizens have been vaccinated by end of 4th week?

The differential equation isz—z = k(90 — y).

From the general solution: y = 90 — Ce~**, and using data like y(3) = 67.5,
we can compute C and predict y(4) by substituting x = 4.

So, solution y = 90 — Ce™** is used to estimate future vaccination count.

Solutions of Linear Differential Equations

Q6. Identify P and Q in the equation (1 + sinx)j—z + ycosx + x =0
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Rewrite in standard linear form: Z—z + P(x)y = Q(x)

d cosx -X
I
dx 1+ sinx 1+ sinx
cosx x
Therefore, P = —,Q = — ,
1+ sinx 1+ sinx

cosx

Q7. Find the Integrating Factor (IF) for Z—z + P(x)y = Q(x) with P(x) =

1+ sinx
Integrating Factor, I[F = e/ P(¥)dx
Let’s integrate P(x):

COSX ]
f—_dx - Letu = 1 + sinx = du = cosx dx
1+ sinx

du )
= f? = In|u| = In|1 + sinx|
= [F = elmlt+sindl — 11 4 giny|
So, Integrating Factor (IF) =1 + sinx

Q8. Solve the differential equation: Z—z + (ﬂ) y = ——=

1+ sinx 1+ sinx

Using I[F = 1 + sinx:
General solution: y(IF) = [ Q(IF)dx + C

=yl + sinx) = [(—x)dx+ C = _"2_2+ C

2
Therefore, the solution is: y(1 + sinx) = —x? + C
Q9. Find particular solution if y(0) = 1

2
From previous: y(1 + sinx) = —x7+ C

Atx = 0,sin(0) = 0,y = 1:
=211+0 =-0+C=>C-=1

2
Final solution: y(1 + sinx) = — x? + 1
WORKSHEET
DIFFERENTIAL EQUATIONS
. ) . . a?y\? dy\* 5 _
1. What is the degree of the differential equation y (ﬁ) +x (E) +y>=0
(a) 6 (b) 4 (c)5 (d) 3
. . . dy\? d?y .
2. The order and degree of the differential equation (E) +4 -, T 5=0is
(a) order 1 and degree 2 (b) order 2 and degree 2
(c) order 2 and degree 1 (d) order 1 and degree 1
3. The Integrating Factor of the differential equation % - % = 2x?is
1 1
(a) x? (b) x () -+ @ =
4. Find the particular solution of the differential equation Z—z + sec?x.y = tanx.sec?x, given that y(0)
=0.(3)
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5. Solve the differential equation given by xdy — ydx —/x? + y?dx = 0. (3)
6. Find the general solution of the differential equation :% (xy?) = 2y(1 + x?).
7. Solve the following differential equation :xe” — y + x Z—z = 0.

8. Find the particular solution of the differential equation Z—i = % ,y(1) = 0.

9. Find the general solution of the differential equation

10. e*tany dx + (1 — e*)sec?ydy = 0.

11. Find the particular solution of the differential equation xdx — ye¥v1 + x2dy = 0, given that y = 1,
when x = 0.

12. Solve the differential equation x cos (%) LA Y COS G) + x.

dx
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CHAPTER 10: VECTOR ALGEBRA

1 | In AABC, 4B = i+ j+ 2k and AC =3 -] +4R.IfDis midpoint of BC, then AD =
a) 41 + 6k b)2i—2j+2k ¢ i—j+k d) 2i+3k
2 | Which of the following vectors is equally inclined to axes
a) i+j+k b)) i—j+k ¢ i—-j—k d) -i+j-k
3 | The cosine of the angle which the vector V21 4+ j + k makes with y-axis is
)l b - o ; d =
4 | The area of a parallelogram whose diagonal is 2f + j — 2k and one sideis 31+ j —k is
a) 3+/2 units b) 4V2 units ¢) 6V2 units d) 6 units
5 | If|@=8, [b|= 3 and |d.b|=12V3 then the value of |G X b| is
a) 12 b) 12v3 c) 6 d) 43
6 | If d b and ¢ are mutually perpendicular unit vectors then the value of [2d + b + ¢| is
a) V5 b)+3 o V2 d 6
7 | The cosine of the angle which the vector V21 + j + k  makes with y-axis is
)l b - o d
8 | If for non zero vectors dand b , @ X b isa unit vector and |Ei|=|l; |= /2, then the angle between
aand b is
a) = b) % ¢) = d) -~
9 | If d, b and € are three vectors such that |d@|=3, |b|=4, |¢|=5, and each of them is perpendicular to the sum
of the other two, find |a™+b"+c”|.
10 | Show that the vectors 2i—j+K, —3j=5K and 37—4j—4K form the sides of a right-angled triangle.
11 | Find the area of the parallelogram whose adjacent sides are determined by the vectors a”=37+j+4K and
b =—J+K.
12| 1fd=2t—j+kb=1+j—2kand é =1+ 3] — k, find A such that d is perpendicular to Ab + &
13 | The two vectors j + k and 3i — j + 4k represents the two sides AB and AC, respectively of a AABC.
Find the length of the median through A.
14 1 1f|a| = 8, I;| = 3and |d X B| = 12 then find the value of . b.
15 | Find the value of A for which the two vectors 2i — j + 2k and 31 + Aj + k are perpendicular.
16 | Find the position vector of the point which divides the join of points with position vectors d + b and

2d — b in the ratio 1:2.
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17 | Find all vectors of magnitude 10+/3 that are perpendicular to the plane of i + 2j + k and —1 + 3 + 4k

18 | Find a vector # of magnitude 3v/2 units which makes an angle of 7/4 and /2 with y and z - axes,
respectively.

19 | Find a vector of magnitude 11 in the direction opposite to that of ﬁ_Q: where P and Q are the points (1,
3,2) and (-1, 0, 8), respectively.

20 | A vector # is inclined at equal angles to the three axes. If the magnitude of vector # is 2v/3 units, find
vector 7.

21 | A vector 7 has magnitude 14 and direction ratios 2, 3, — 6. Find the direction cosines and components of
7, given that 7 makes an acute angle with x-axis.

22| Ifd=t+j+kandb = j—k, find a vector ¢ such that @ X & = b and d. ¢ = 3.

23 | Find the value of A for which the two vectors 2i — 3j + 2k and 2 — 4] + Ak are parallel.

24 | What will be the value of (& x )% + (@ X J)? + (a@x IAC)Z, for any vector @?

25 [ 1f|al = 10, |E| = 2 and @.b = 12 then find the value of |Ei X B|

26 | If @, b, € are three vectors such that @ + b +¢ = 0, la] = 2, |I;| = 3,|¢| = 5, then find the value of
d.b+b.é+¢.a.

27 | If a is any non-zero vector, then find the value of (a.i)i + (d.j)] + (c'i. IE)IAC

28

L o2 L o2 R -
If (a X b) + (a. b) = 144 and a = 4, then find the value of b.
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VECTORS

ANSWER KEY
1 |d) 2043k
2 |a) i+j+k
3 1
b)
4 | a) 3+/2 units
5 [a) 12
6 |d 6
7 1
b) 2
8 C) %
fd 2 -2 - - -
? (@+b+¢) = |a?+|b| +1c2+2(@b+b.é+cd)=50; |a+b+¢ =5V2
10 | Find the angle between each pair of vectors.
1 Gxb=50+]—4k
|@ x b| = Va2
121da(b+¢)=0 = 1=-2
13| Median [AD| = 2|3 + 5k| = 2*
T -
1419 = to,d.5 =123
15/1=8
16| 4G+ b
3 ~
17 £10(i —j + k)
18 | £371+ 3j
1922 33 66,
7' T 77T A
20 | Using direction cosines, 7 = +2(i + j + k)
21 | Direction Cosines: %, %, _76, Components of 7 =4, 6, -12
22 ic=3 =>x+y+z=3
N 5 2 2
= ﬁ = - = —_ [ —
axc X=2,y=3,2=3
c_5.,2..2;
cT3'T3/7T3
23 | No value of 4
24 | 2|al?
25 | |ldax b| = 16
26 d.b+b.é+ecd= —19
27 a
28 Use sin%0 + cos?0 =1,b = 3
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WORKSHEET

VECTOR ALGEBRA
1. If|a] = 8, |E| = 3 and |& X B| = 12 then the value of @.b IS
a) 123 b) 12 ¢  -I2 d) -12v3
2. Area of a parallelogram whose diagonals are along vectors i+ 2k and 2j — 3k is
) V29 b)) V29 ©) —41+3j+2k d) None of these

3.If @, b and € are mutually perpendicular unit vectors then the value of [2d + b + ¢| is
a) V5 b) 3 o V2 4 6
4. For what value of p , is (i 4+ j + k) p a unit vector ?
a) tr b) +1 ¢) *3 d)++3
5. Which of the following vectors is equally inclined to axes
a) i+j+k by i—-j+k ¢ i—-j—k d) -i+j-k
6. Show that the vectors 2i—j+K, =35k and 37—4j—4K form the sides of a right-angled triangle.

7.1fd=21—j+kb=1+]—2kand =i+ 3] — k, find A such that d is perpendicular to Ab + ¢ .
8. Find a unit vector perpendicular to both a = 3i +2j + 2k and b =i + 2j + 3k.
9. Find the value of A for which the two vectors 21 — j + 2k and 31 + Aj + k are perpendicular.

10. If |a| = 2, B| = 3 and d.b = 4 then find the value 0f|5. — I;l

11. If the sum of two unit vectors is a unit vector , prove that the magnitude of their difference is V3 .

12. Let d and b be two vectors such that |@| =3 and |E | = ? and @ xb is a unit vector. Then what is the
angle between @ and b ?
13.1fd =1+ j+kandb = j—k, find a vector ¢ such that @ x & = b and d.¢ = 3.
CASE BASED QUESTIONS

14.A man is watching an aeroplane which is at the coordinate A(4,-1,3) assuming that the man is at O(0,0,0)
.At the same time he saw a bird at the coordinate point B(2,0,4).

Based on the above information answer the following:

(a) Find the vector AB.

(b) Find the distance between aeroplane and bird.

(c) Find the unit vector along AB .
OR
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Find the direction cosines of AB .

15.A class XII student appearing for a competitive examination was asked to attempt the following questions.

Let Ifd, b and & be three nonzero vectors .
(a)If|d + b | = |d@ — b| then find the relation between @ and b .
(b)If @ and b are unit vectors and 6 be the angle between then find |d — b|.
(¢)Ifd b and & are unit vectors such that d@.b = d.¢ an angle between b and & is 30° then find k if
d=k(bx?d .
OR

Find the area of the parallelogram formed by a@ and b as diiagonals.
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CHAPTER 11: THREE DIMENSIONAL GEOMETRY

. . . . 11 1 .
1. If the direction cosines of a line are (Z’ - Z) ,the value of a is

a) 3 b) +3 c) -+V3 d V3
2. The point (x,y,z ) on the xy-plane divides the line segment joining the points (1,2,3) and (3,2,1) in the ratio
a) 3:1 externally b) 3:internally c) 2:1 externally d) 2:1 internally

3. Thelines# =i+j—k+ a(2i+ 3j— 6k) and #=2i — j — [ + B(6i + 9f — 18k)

; (Where a and Bare scalar) are

a) coincident b)skew  c)intersecting  d) parallel

4. The acute angle between the line # = 1 + j + 2k + (i — J) and the X-axis

T T T T T
8, b o7 D3 z

5. The two lines x=ay +b ,z=cy +d and x=a’y + b’ , z=c’y + d’ are perpendicular to each other if
a) % + 5 =1 b)% + % =-1 c)aa’+cc’=1  d)aa’+cc’=-1
6.If a line makes angles «, 5, y then write the value of
cos 20, +cos 2+cos 2y.
7.The x-coordinate of a point on the line joining the points P(2, 2, 1) and Q(5, 1,—2)is 4. Finds its Z coordinate

8.Find the cartesian and vector equation of the line which passes through the point (—2,4,—5 ) and parallel to
the line given by

x+3 _ y-4 _ 8-z on i aa 7 ayEr £
T T T Ans—r——21+4]—5k+,u(31+5]+6k)

9. Find the coordinates of the foot of perpendicular drawn from the point A (- 1, 8, 4) to  the line joining the points
B(0, -1, 3) and C(2, — 3, — 1). Hence, find the image of the point A in the line BC.

10. That the

. X+1  y+3 _ Z+5 X-2  y-4 -
lines — = ——=—and — = —
3 5 7 1 3

| N

6. . . . .
intersect. Also, find their point of intersection.

w1

11.The cartesian equation of a line is 6x —2 =3y + 1 =2z — 2. Find the direction cosines of the line. Write down the

cartesian and vector equations of a line passing through (2, — 1, — 1) which are parallel to the given line.

X+2 Y+1 Z-3

12.Find the points on the line - -5 =5 2 distance of 5 units from the point  P(1, 3, 3).

183



13. AB = 3i —j+k and CD = -3i+ 2j + 4k are two vector. The position vector of the point A and C are 61 +

7j + 4k and — 9j + 2k , respectively. Find the position vector of point Pon the line AB and a point Q on the line CD
such that PQ is perpendicular to vector AB and CD

14. Find the angle between the lines whose direction cosines are given by by the equation I+m+n=0, m? +n? —

=0
15. Find the angle between the lines
7=20—-5+k+A(3t+2j+6k) and #=7i—6]—6k+9(i+2)+2k)

16. Define skew lines. Using only vector approach , find the shortest distance between the following two skew

lines .

7= (8+43s)i—(9+16s)j + (10 + 7s)k
and

7# = 15{ + 297 + 5k + t(31 + 8] — 5k)

17. Find the coordinate of the foot of the perpendicular drawn from the point P(0,2,3) to the lines

x+3 _y-1 __ z+4

5 2
SOLUTIONS
1. +V3 2. 3:1 externally 3. Parallel 4. % 5. d)aa’+cc’=-1
6. Ans-(-1)
7.  Hint- z coordinate (0,0, 1) Ans- (-1)

8. Ans-Vector form: # = —2i + 4f — 5k + u(3% + 5] + 6k)
Cartesian form: % = =

9. Hint- direction cosines of AP and direction cosines BC is perpendicular Ans- (-3 ,-6 10)

A(-1,8 4)
B(0,—1.3) c(Z,-3,-1)

Hint P(x,y,z)

-3

10. Ans-P(5,=,>)
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11. Ans-7 =20 —j—k+ A1+ 2] + 3k)

12. Ans-the required points as (—2, —1,3) or (4,3,7)

13. Ans-31 + 8j+3k, —31—7j+ 6k

14. Hint-1=-(m + n) Ans-60

15. Hint- use formula angle between two line Ans- cosf = —

19
21

16. Ans-14 units

17. Ans-(2,3,-1)

6.

WORKSHEET
THREE DIMENSIONAL GEOMETRY

. . . . 111 )
1. Ifthe direction cosines of a line are (Z o Z) ,the value of a is

a) 3 b) +3 c) -+V3 V3
2. Vector equation of a line is # = (41 — 2j + 5k) + u(i + 3j — 2k) ,the Cartesian form of a line is:
x4 _y+2 _z75 xt4 _y-2 _ z5
@)= =5 =3 b)= =73 —2
Xx—4 _yt2 775 xtd _y-2 _ z¥5
©=T =5 =73 ===

3. Ifaline makes angles g,g and 0 with the positive x, y and z axes respectively, then 0 is
T Y Y Vs
(a) £ (b)+-  (c)only (d) 5 only
4. The acute angle between the line # =  + j + 2k + u(i — j) and the X-axis

a)

NI

b)gi c)% d)g

5. The equation of a line passing through the point (3,-1,5) and parallel to vector (i + 2j — k) is;
@x=t+3 , y=2t—1,z=—-t+5

b)yx=t+3 , y=-2t—1,z= —-t+5

)x=t+3 , y=2t—1,z=1t+5

dDx=t—-3 , y=2t—-1,z= —-t+5

. Write the vector equation of the line whose Cartesian equations is

x+3= y—5=z+6

2

4 2
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7. Find the points on the line x%z =2 ? at a distance of 5 units from the pomt P(1,3,3).

2
8. Find the equation of the line passing through the point of intersection of the lines = 1= yT_l =
z—2 x-1 y z=7

e and = 5= and perpendicular to these given lines.

9. Find the point Q on the line % = yTH = %:6 at a distance of 3v2 from the point P(1,2,3).
. . . . x+2 -5 z+1

10. . Find the coordinates of a point where the line - 5 = 5 cuts YZ- plane.

11. The cartesian equations of a line are 3x + 1 =6y — 2 = 1 — z. Find the fixed point through which it passes
, its direction ratios and also its vector equation.
12. Show that the lines 7 = 31 + 2j — 4k + A(i + 2j + 2k) and # =51 — 2j + u(3i + 2] + 6k) are
intersecting. Hence find their point of intersection.
13. Find the shortest distance of the following lines:

P=i+2j+k+a(G—j+k) and #=2i—j—k+puQRi+j+2k) .
14. Anu made a cuboidal fish tank having coordinates O(0,0,0) , A(1,0,0), (1,2,0), C(0,2,0) ,D(1,2,3)
,E(0,2,3),F(0,0,3) and G(1,0,3)

F(0, 0, 3) E0, 2, 3)

G(1, 0, 3)

K500
a) Find the the direction cosines of AB .

b) Write cartesian equation of the dlagonal 0D.
¢) Find the direction ratios of AB and BC .

OR

Show that the line AB and BC are perpendicular to each other.
15.Read the following passage and answer the questions given below:
Electrical transmission wires which are laid down in winters are stretched tightly to accommodate

expansion in summers.

. . . 1-x 7y—14 zZ—
Two such wires lie along the lines [j: — = 22— =22

3 p 2
I _7—7x_y—5 _6;2
2 3p 1 5
(1) Write the direction ratios of the line [;.
(i1) If cosa, cosf and cosy are the direction ratios of the line I,, then find the value of sin’a +
sin?p + sin?y.
(iii))  Find the value of p if the lines [; and [, are perpendicular to each other.
OR
If the lines /; and [, are perpendicular to each other, find the vector equation of a line passing
through the point (1,2,3) and parallel to the line [,.
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CHAPTER 12: LINEAR PROGRAMMING

BASIC CONCEPTS

What is LPP: LPP or Linear Programming Problem, is a mathematical optimization technique used to
find the best outcome (maximum or minimum) of a linear function, subject to linear constraints and non-
negative restrictions on the variables.

1. Objective function: Linear function Z = ax + by, where a, b are constants, which has to be
maximized or minimized is called a linear objective function.

2. Constraints: The linear inequalities or equations or restrictions which are imposed on
the variables of a linear programming problem are called constraints.

3. Optimization problem: A problem which seeks to maximize or minimize a linear
function (say of two variables x and y) subject to certain constraints as determined by a
set of linear inequalities is called an optimization problem.

4. Feasible region: The common region determined by all the constraints including non-
negative constraints x, y > 0 of a linear programming problem is called the feasible
region.

5. Feasible solutions: Points within and on the boundary of the feasible region represent
feasible solutions of the constraints.

6. Optimal (feasible) solution: Any point in the feasible region that gives the optimal
value (maximum or minimum) of the objective function is called an optimal solution.

7. Corner point method: The method comprises of the following steps:
1. Find the feasible region of the linear programming problem and determine its corner points
(vertices) either by inspection or by solving the two equations of the lines intersecting at that
point.
2. Evaluate the objective function Z = ax + by at each corner point. Let M and m, respectively
denote the largest and smallest values of these points.
3. () When the feasible region is bounded, M and m are the maximum and minimum values of

(1) In case, the feasible region is unbounded, we have:

(a) M is the maximum value of Z, if the open half plane determined by ax + by > M has no
point in common with the feasible region. Otherwise, Z has no maximum value.

(b) Similarly, m is the minimum value of Z, if the open half plane determined by ax + by <m
has no point in common with the feasible region. Otherwise, Z has no minimum value.

S.N. Questions

1 | If any objective function(Z) have same maximum value at two corner points in a feasible region,
then in how many points between these two points Z will be maximum?
a) 5 b) 3 ¢) infinite d) only those 2

2 | The corner points of the feasible region in the graphical representation of a linear programming
problem are (2 , 72), (15, 20) and (40, 15).If Z =18x + 9y be the objective function, then

a) Z is maximum at (2 , 72), minimum at (15, 20).

b) Z is maximum at (15, 20), minimum at (40 , 15).

¢) Z is maximum at (40 , 15), minimum at (15 , 20).

d) Z is maximum at (40, 15), minimum at (2, 72).

3 | The objective function Z = ax + by of an LPP if its maximum value 42 at (4 , 6) and minimum
value 19 at (3, 2).Which of the following is true?
a)a=9%andb=1 b)a=3andb=5 c¢)a=5andb=2 d)a=5andb=3

4 | Shown below is a linear programming problem (LPP).
Maximize Z=x+y
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Subject to the constraints:
x+ty<l
SB3x+y=>3

x=0

y=0
Which of the following is true about the feasible region of the above LPP?
a) It is bounded.
b) It is unbounded
c) There is no feasible region for the given LPP.
d) Cannot conclude anything from the given LPP.

5 | A linear programming problem deals with the optimization of a/an:
a) logarithmic function b) linear function c¢) quadratic function d) exponential function
6 | The restrictions imposed on decision variables involved in an objective function of a linear
programming problem are called:
a) feasible solutions b) infeasible solutions c¢) optimal solutions  d) constraints
7 | The maximum value of the objective function Z = 5x + 10y subject to the constraints
x+2y<120,x+y>60,x—-2y>0,x>0,y>01is
a) 300 b) 800 c) 600 d) 400
8 | The optimal value of the objective function is attained at the points
a) which are the corner points of the feasible region
b) on x-axis
C) on y-axis
d) none of these
9 | Of the following, which group of constraints represents the feasible region given below ?
a)x+2y<76,2x+y=>104,x,y =0
b) x+2y<76,2x+y<104,x,y=>0
C)x+2y=>76,2x+y=>104,x,y=>0
d)x+2y>76,2x+y=104,x,y >0 ey 10s
X' U\l} .-\\ (\‘ x
10 | Z=8x+ 10y, subjectto 2x +y>1,2x+3y>15,y>2,x >0, y > 0. The minimum value of Z
occurs at
a)(4.5,2) b) (1.5,4) ¢)0,6) d) (0,5)
11 | If the feasible region of a linear programming problem with objective function Z = ax + by, is
bounded, then which of the following is correct?
a) It will only have a maximum value.
b) It will only have a minimum value.
¢) It will have both maximum and minimum values.
d) It will have neither maximum nor minimum values.
12 | The number of corner points of the feasible region determined by the constraints x —y = 0, 2y <
x+2,x>20,y=>0is:
a)2 b)3 c)4 d)5
13 | The objective function of an LPP is
a) a quadratic function
b) a constant
¢) a linear function to be optimized
d) none of these
14 | The feasible region is the set of points which satisfy

a) the objective functions b) some of the given constraints
c) all of the given constraints d) none of these
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15

A point out of the following points lie in plane represented by 2x + 3y < 12 is
a) (0,3) b)(3.3) c)(4.3) d) (0, 5)

16

Feasible region formed by the constraints x +y < 4,, 3x + 3y 218, x > 0,y > 0 is
(a) bounded

(b) unbounded

(c) lies first and second quadrant

(d) does not exist

17

Which of the following statement is correct?

(a) Every linear programming problem has at least one optimal solution.

(b) Every linear programming problem has a unique optimal solution.

(c) If a linear programming problem has two optimal solutions, then it has infinitely many
solutions.

(d) If a feasible region is unbounded, then linear programming problem has no solution.

18

The position of points O (0, 0) and P (2, -3) in the region of graph of inequation 2x - 3y <5 will
be .

(a) O inside and P outside

(b) O and P both inside

(c) O and P both outside

(d) O outside and P inside

19

In the LPP, x > 0 and y > 0 are called:
a) Additional equations

b) Non-negative constraints

¢) Inverse conditions

d) Elimination rules

20

The objective function of a linear programming problem
(LPP), Z = 4x + 3y has to be minimised. \?_Mm
The feasible region of this LPP, along with its constraints 1s B
shown in the adjacent graph. -
Which constraint, if removed will not affect the feasible \':
region? g ity L
a) x +2y > 120 “ed SRR

b) 2x +y =150 %] aeray2200

¢) 3x +4y = 200

d) any of the given constraints, if removed will affect the feasible region.

21

Minimise Z = 50x + 70y
Subject to the constraints:

2x+y=>8, x+2y>10, X, y=>0

22

Maximise and minimise Z = x + 2y subject to the constraints
x+2y=>100
2x-y<0
2x+y <200
X, y=>0

23

Maximise Z = 15x + 10y, Subject to the constraints
2x +y <40
2x+3y <80 and x,y>0

24

Maximise : P = 40x + 50y, Subject to the constraints
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3x+y<9
x+2y<8
andx>0,y>0

25

Maximize Z = 0.7x +y, Subject to the constraints,
2x +3y <120 ...(1)
2x +y <80 ...(i1)
and x, y >0 ...(ii1)

26

Maximise Z = 7x + 4y, Subject to the constraints,

3x+2y<12, 3x+y<9 andx>0,y>0

27 | Maximise Z = 10% of x + 9% of y or Z = 0.1x + 0.09y
Subject to constraints, x +y = 50000
x>yorx—y=>0
X > 20000 and y > 10000
ANSWERS
1 | ¢) infinite
2 | ¢)Zis maximum at (40, 15), minimum at (15, 20).
Hint:
Corner points 7 =18x +9y
(2,72) 684
(15, 20) 450 (Minimum)
(40, 15) 855 (Maximum)
3 |ba=3,b=5
Hint:
Z =ax +by
As Z has maximum value 42 at (4 , 6), minimum value 19 at (3 , 2).
~4a + 6b =42 -—--—-- (1)
3a+2b =19 - (2)
On solving eq".(1) and eq".(2), we geta=3,b=35
4 | c¢) There is no feasible region for the given LPP.
5 | b) Linear function
6 | d) Constraints
7 | ¢)600
Hint:
Draw the graph of equalities and obtain the feasible region.
The corner points so obtained are (60 , 30), (40, 20), (60, 0) and (120, 0).
Evaluate the value of Z on the above corner points and we get maximum value of Z is 600 at
(60, 30) and (120, 0).
8 | a) which are the corner points of the feasible region
9 |b)x+2y<76,2x+y<104,x,y=0
Hint:
As the shading of equality is towards the origin.
10 [ d)(0,5)
Hint:

Draw the graph of equalities and obtain the feasible region(which is unbounded).
The corner points so obtained are (0, 5) and (4.5, 2).
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11 | c) It will have both maximum and minimum values.
12 |a)2
13 | c¢) a linear function to be optimized
14 | c) all of the given constraints
15 [a)(0,3)
16 | d) does not exist
17 | (c) If an linear programming problem has two optimal solutions, then it has infinitely many
solutions.
Explanation: If a linear programming problem has two optimal solutions, it means the objective
function is constant along a line segment connecting those two solutions, and every point on that
line is also optimal.
18 | (a) O inside and P outside
Hint:
Put O(0, 0) and P(2, -3) in the given inequation 2x - 3y <5
19 | b) Non-negative constraints
20 | ¢)3x+4y =200
21 | The minimum value of Z is 380 obtained at the point (2, 4).
22 | The maximum value of Z is 400 at 0(0, 200) and the minimum value of Z is 100 at all the points
on the line segment joining (0, 50) and (20, 40).
23 | The maximum value of Z is 350 at (10, 20)
24 | P is maximum at x =2 and y = 3 and maximum value of P is 230
25 | Maximum value of Z is 41 at (30, 20).
26 | Maximum value of Z is 26 at (2, 3).
27 | The maximum value of Z is 4900 at (40000,10000)
WORKSHEET
LINEAR PROGRAMMING
S.N. MCQs MARKS
1 The maximum or minimum value of the objective function occurs at:
a) Origin
b) Boundary line 1
¢) Corner points of the feasible region
d) Centre of feasible region
2 The maximum value of Z = 4x +y for a L.P.P., whose feasible region is shown

below is:

a) 50

b) 110
¢) 120 L (0,50)
d) 170

B @0 AE0.T) X
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In the LPP, x > 0 and y > 0 are called:
a) Additional equations

b) Non-negative constraints

¢) Inverse conditions

d) Elimination rules

If the feasible region of a linear programming problem with objective function Z
= ax + by, is bounded, then which of the following is correct?

a) It will only have a maximum value.

b) It will only have a minimum value.

¢) It will have both maximum and minimum values.

d) It will have neither maximum nor minimum values.

SA (2 MARKS EACH)

Minimize Z = 50x + 70y
Subject to the constraints:
2x+y>8, x+2y>10, x,y>0

Solve the following LPP graphically:

Maximize: Z =2x + 3y, subjecttox +y<4,x>0,y>0

Maximize : P =40x + 50y, Subject to the constraints
3x+y<9
Xx+2y<8
andx>0,y>0

ANSWERS

¢) Corner points of the feasible region

b) (2, 3)

b) 110

b) Non-negative constraints

¢) It will have both maximum and minimum values.

The minimum value of Z is 380 obtained at the point (2, 4).

The maximum value of Z is 12 at the point (0, 4).

XR(Q || N[ B[R]~

P is maximum at x =2 and y = 3 and maximum value of P is 230
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CHAPTER 13: PROBABILITY
ASSERTION-REASONING

Options:

(A) Both A and R are true, and R is the correct explanation of A.
(B) Both A and R are true, but R is not the correct explanation of A.
(C) A is true, but R is false.

(D) A is false, but R is true.

1

Assertion (A): If events A and B are mutually exclusive, then P(A N B) = 0.
Reason (R): Two mutually exclusive events can occur simultaneously.

Assertion (A): For any two independent events A and B, P(A N B) =P(A) x P(B).
Reason (R): If A and B are independent, then the occurrence of one does not affect the probability
of the other.

Assertion (A): If P(A|B) = P(A), then A and B are independent events.
Reason (R): In independent events, conditional probability equals the unconditional probability.

Assertion (A): If two events are independent, they cannot be mutually exclusive.
Reason (R): Mutually exclusive events imply P(A N B) = 0, while independent events imply P(A
N B) =P(A) x P(B).

Assertion (A): The conditional probability P(B|A) is defined only when P(A) # 0.
Reason (R): Division by zero is not defined.

Assertion (A): If A and B are independent events, then A and B’ are also independent.
Reason (R): The independence of events is not affected by taking complements.

Assertion (A): If A is a subset of B, then P(A N B) =P(A).
Reason (R): The intersection of two events is the set of outcomes common to both.

Assertion (A): If P(A U B) =P(A) + P(B), then A and B are mutually exclusive.
Reason (R): For mutually exclusive events, P(A N B) =0.

Assertion (A): If P(A) = 0, then P(A U B) = P(B).
Reason (R): A null event does not affect the probability of union.

10

Assertion (A): The total probability of all elementary outcomes of a random experiment is 1.
Reason (R): The sample space of a random experiment is a finite non-empty set.

11

An insurance company believes that people can be divided into two classes: those who are accident
prone and those who are not. The company’s statistics show that an accident-prone person will have
an accident at sometime within a fixed one-year period with probability 0.6, whereas this
probability is 0.2 for a person who is not accident prone. The company knows that 20 percent of the
population is accident prone. Based on the given information, answer the following questions:

(1) What is the probability that a new policyholder will have an accident within a year of purchasing
a policy?

(i1) Suppose that a new policyholder has an accident within a year of purchasing a policy. What is
the probability that he or she is accident prone?

12

A shopkeeper sells three types of flower seeds A1, Az and A3z They are sold as a mixture where the
proportions are 4:4:2 respectively. The germination rates of three types of seeds are 45%,60%,35%.
Based on the given information, answer the following questions:

(1) find the probability of a randomly chosen seed to germinate.

(i1) find the probability that seed will not germinate given that it is of the type A3

13

An item is manufactured by three machines A, B and C. Out of the total numbers of items
manufactured during a specified period,50% are manufactured on A, 30% are manufactured on B,
20% are manufactured on C. 2% of items produced on A, 2% of items produced on B and 3%
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produced on C are defective. All the items are stored at one storeroom.

(1) One item is drawn at random and is found to be defective. What is the probability that it is
manufactured on machine A?

(i1) One item is drawn at random and is found to be defective. What is the probability that it is
manufactured on machine B?

14 | The reliability of a COVID PCR test is specified as follows: Of people having COVID, 90% of the
test detects the disease but 10% goes undetected. Of people free of COVID, 99% of the test is
judged COVID negative but 1% are diagnosed as showing COVID positive. From a large
population of which only 0.1% have COVID, one person is selected at random, given the COVID
PCR test, and the pathologist reports him/her as COVID positive.

(1) A person is selected at random and tested. What is the probability that he is tested positive?
(11) What is the probability that the ‘person is actually having COVID given that ‘he is tested as
COVID positive’?

15 | An electronic assembly consists of two sub-systems A and B. From previous testing procedures, the

following probabilities are assumed to be known:

P (A fails) = 0.2

P (B fails alone) = 0.15

P (A and B fail) = 0.15

Based on the given information, answer the following questions:
(1) P (A fails/ B has failed)

(i) P (A fails alone)

16 | 40 % students of a college reside in the hostel and the remaining resides out. At the end of the year,
50 % of the hostellers got A grade while from outside students, only 30 % got A grade in the
examination. At the end of the year, a student of the college was chosen at random and was found
to have gotten A grade. What is the probability that the selected student was a hosteller?

17 |An insurance company insured 3000 scooterists, 4000 car drivers and 5000 motorbike drivers. The
probabilities of an accident are 0.01, 0.03 and 0.15 respectively. One of the insured persons meets
with accident. What is the probability that he is car driver?

Answer

1 Correct Answer: (C)

Explanation: Mutually exclusive events cannot happen at the same time, so P(A N B) = 0.
However, the reason is false because it incorrectly states that such events can occur together.

2 Correct Answer: (A)

Explanation: This is the definition of independence. Both A and R are true and R correctly
explains A.

3 Correct Answer: (A)

Explanation: When P(A|B) = P(A), it means B has no influence on A — independence. Both A
and R are true and related.

4 Correct Answer: (A)

Explanation: If P(A) and P(B) are both positive and A N B = 0 (mutually exclusive), then they
can’t also be independent. Hence, both A and R are true, and R is the correct explanation.

5 Correct Answer: (A)

Explanation: Since P(B|A) =P(A N B) / P(A), P(A) must be non-zero to avoid division by zero. R
explains A correctly.

6 Correct Answer: (A)

Explanation: If A and B are independent, then A and not-B (B’) are also independent, by
probability properties. Both A and R are correct and related.

7 Correct Answer: (A)

Explanation: If A is entirely within B, then the intersection is just A. So their probabilities are
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equal. R supports A well

8 Correct Answer: (A)
Explanation: Normally, P(A U B) =P(A) + P(B) — P(A N B). So if the sum equals union, the
intersection must be 0 — mutually exclusive. R explains A correctly.
9 Correct Answer: (A)
Explanation: Since A has zero probability, the union with B remains the same as P(B). R supports
A correctly.
10 | Correct Answer: (B)
Explanation: The total probability is always 1, but the sample space need not be finite (e.g.,
countably infinite). So R is not the correct explanation.
11 D i) 2
(@) ()
12| (i) 0.49 (ii) 0.65
13 . i .. i
(1) ()
14 | i) 12
(1)0.01089 (ii) —
15 | (i) 1(ii) 0.05
16 | Ans: 2
19
17 Ans : 2/15
WORKSHEET LINEAR PROGRAMMING
S.N. MCQs MARKS
1 The maximum or minimum value of the objective function occurs at:
a) Origin
b) Boundary line 1
c¢) Corner points of the feasible region
d) Centre of feasible region
2 The maximum value of Z = 4x +y for a L.P.P., whose feasible region is
shown below is:
a) 50 1 !
b) 110
c) 120
d) 170
B(30,0) A GO, 0) »X
3 In the LPP, x > 0 and y > 0 are called:

a) Additional equations
b) Non-negative constraints 1
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¢) Inverse conditions
d) Elimination rules

If the feasible region of a linear programming problem with objective
function Z = ax + by, is bounded, then which of the following is correct?
a) It will only have a maximum value.

b) It will only have a minimum value.

¢) It will have both maximum and minimum values.

d) It will have neither maximum nor minimum values.

SA (2 MARKS EACH)

Minimize Z = 50x + 70y
Subject to the constraints:
2x+y>8, x+2y>10, x,y>0

Solve the following LPP graphically:

Maximize: Z =2x + 3y, subjecttox +y<4,x>0,y>0

Maximize : P = 40x + 50y, Subject to the constraints

3x+y<9
x+2y<8
andx>0,y>0
ANSWERS
c¢) Corner points of the feasible region
b) (2,3)
b) 110

b) Non-negative constraints

¢) It will have both maximum and minimum values.

The minimum value of Z is 380 obtained at the point (2, 4).

The maximum value of Z is 12 at the point (0, 4).

R QN[N | B [W[N|—

P is maximum at x =2 and y = 3 and maximum value of P is 230
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