CBSE Class 12 Mathematics
Sample Paper 01 (2020-21)

Maximum Marks: 80

Time Allowed: 3 hours

General Instructions:

L. This question paper contains two parts A and B. Each part is compulsory. Part A carries

24 marks and Part B carries 56 marks

ii. Part-A has Objective Type Questions and Part -B has Descriptive Type Questions

ili.

Both Part A and Part B have choices.

Part - A:

ii.

ili.

It consists of two sections- I and II.
Section [ comprises of 16 very short answer type questions.
Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An

examinee is to attempt any 4 out of 5 MC(Qs.

Part - B:

ii.
iii.

iv.

It consists of three sections- 11, [V and V.

Section III comprises of 10 questions of 2 marks each.

Section IV comprises of 7 questions of 3 marks each.

Section V comprises of 3 questions of 5 marks each.

Internal choice is provided in 3 questions of Section —III, 2 questions of SectionIV and 3
questions of Section-V. You have to attempt only one of the alternatives in all such

questions.

Part - A Section -1
Let P be the set of all subsets of a given set X. Show that ) : P X P — P given by (A, B)
—+ AlUBandM:P x P— Pgiven by (A, B) — A B are binary operations on the
set P.



OR

State with reason whether the function has inverse:
f:{1, 2,3, 4}—{10} with £ = {(1, 10), (2, 10), (3, 10), (4, 10)}
. Define a function. What do you mean by the domain and range of a function? Give

examples.

OR

Determine whether the relation is reflexive, symmetric and transitive:
Relation R in the set A of human beings in a town at a particular time given by

R ={(x, y): x and y live in the same locality}

. Iff: R — Ris defined by f(x) = x%, write £ (25).

=2 3 5 2
. HA= 4 5landB=| =7 3 | find a matrix C suchthatA+B-C=0.
1 -6 6 4

] _ !3 —2 5]
. Consider the matrix A = .

6 9 1
then write the values of all, al2,al3, a21, a22 and a23.

OR
5 4 —-2]
IfA= , Find 3A
6 -1 7
2 4 n 8
. ITA= X = ,B= and AX = B, then find n.
4 3 1 11
_ (tan~!z)*
. Write a value of [ H—ﬂdm
OR
. xr
Evaluate: [ P T de
. Find the value of ¢ for which the area of figure bounded by the curve y = 3, the straight
16

lines x=1 and x=c and the x-axis is equal to 5

d
. Find the general solution for differential equation: ﬁ =(1+=z) (1 + yz)

OR



10.
11.
12.

13.

14.

. The probability that a student selected at random from a class will pass in Mathematics is

16.

17.

Find the order and degree (if defined) of the differential equation

d’y dy \ 2 .
E+5$(E) —ﬁy—lngm
Is the measure of 5 seconds vector or scalar?

Find a vector in the direction of vector 24 — 3:?' + 6k which has magnitude 21 units.

In fig. ABCD is a regular hexagon, which vector is Coinitial?
E

A FE
Find a normal vector to the plane 2x - y + 2z = 5. Also, find a unit vector normal to the
plane.
Find the direction cosines of the line "I_TE = g = %”'
4/5, and the probability that he/she passes in Mathematics and Computer Science is 1/2.
What is the probahility that he/she will pass in Computer Science if it is known that
he/she has passed in Mathematics?
A die is thrown 6 times. If "getting an odd number" is a "success”, what is the probability
of getting at least one success.

Section - IT

A man has an expensive square shape piece of golden board of size 24 cm is to be made

into a box without top by cutting from each corner and folding the flaps to form a box.

S e .:.4_ _‘:}\\I:;"f

7A
v

XM X

L Volume of open box formed by folding up the flap:

a. 4{:{3 S24x? + 144%)



ii.

iii.

iwv.

b. 4(x3- 34x% + 244x)

c. x3-24x% + 144x

d. 4x3-24x% + 144x

In the first derivative test, if % changes its sign from positive to negative as x
increases through c4, then function attains a:

a. Local maxima atx =y

b. Local minima atx = ¢4

c. Neither maxima nor minima at x = ¢

d. None of these
What should be the side of the square piece to be cut from each corner of the board to
be hold the maximum volume?
a. 14cm
b. 12 cm
c. 4cm
d. 5cm

What should be the maximum volume of open box?
a. 1034 cm?
b. 1024 cm®
c. 1204 cm3
d. 4021 cm?

The smallest value of the polynomial x* - 18x% + 96x in [0, 9] is:
a. 126

b. 0

c. 135

d. 160

18. A shopkeeper sells three types of flower seeds A4, A,, and As. They are sold as a mixture

where the proportions are 4:4:2 respectively. The germination rates of the three types of
seeds are 45%, 60% and 35%.



Based on the above information answer the following questions:

L The probability of a randomly chosen seed to germinate:

a. 0.69
b. 0.39
c. 0.49
d. 0.59
ii. The probability that the seed will not germinate given that the seed is of type Aj:
15

a. oo
© 100
(Y

: 15?5?
d. m

iii. The probability that the seed is of the type A, given that a randomly chosen seed does
not germinate.
22
&
C. 1—2
a. 18
"5l

iv. Calculate the probability that it is of the type A; given that a randomly chosen seed

a.
b.

does not germinate.

al

a.ﬁ



19.

20.

21
22.
23.

24.
25.
26.

A
28.

22
b. 5%]

16

g 55_1

d +

v. The probability that it will not germinate given that the seed is of type Aq:
55
)
100
35

45

100

a.
b.

= o

Part - B Section - III

y1+sinz4y/l-sinz ] ¢ (e &
Vitsinz—y/1—-sinz |  2° o g

Prove that: cot_l{

_ , 5 4 1 -2 , _
Solve the matrix equation 11 Xo= 1 3| where Xisa 2 X 2 matrix.

OR

3 —4] {;r ] [ 10}
Solve = for x and y.
9 2]|ly 2

Find .:T: ifz = a(cosf+ @sinf) and y = a(sind — dcos )
Find the point at which the tangent to the curve y = 4/4x — 3 — 1 has its slope % :
Evaluate: [ xlog (1 +X) dx

OR
log(tan Z
Evaluate: [ %
Find the area of the region common to the parabolas 4y2 =9x and 3x* = 16y.
d
Find the general solution of the differential equation: Ey +(secx)y=tanx

Find a vector of magnitude 49, which is perpendicular to both the vectors 27 + 33; + 6k
and 31 — 6 + 2k
The Cartesian equation of a line is o yit — 225 \yrite its vector form.

3 T 2
A die is rolled. If the outcome is an even number, what is the probability thatitis a

number greater than 27?
OR

Two dice were thrown and it is known that the numbers which come up were different.



29.

30.

31.

32.

33.

34.

35.

36.

37.

Find the probability that the sum of the two numbers was 5.
Section - IV
ﬂ-'—]_ " "
—— if nisodd
Letf:N — Nbe definedby f(n) =¢ * = | for alln € N. State whether the
-, tf nis even

function f is bijective. Justify your answer.

= v 1-z?
Differentiate the function with respect to x: sin”* { HTZ }, —l<z<l
. . , o , sl ifx <0
Find the points of discontinuity, if any, of the function: f (m) = *
2c+3, >0

OR

d;
Find LT: when y = (tan x)*** + (cot x)™" *

Find the intervals in which the function f{x) = (x - 1}3 (x- 2}2 is (i) increasing. (ii)

decreasing.
(2®+1)
{zt+z2+1)
Find the area of the region bounded by the parabola }rz =2x+1 and thelinex-y-1=0.

Evaluate: [

OR

Find the area enclosed by the curves 3x? + 5y=32andy = |z — 2|

d
In the differential equation show that it is homogeneous and solve it: (X - y}ﬁ =X+ 3y.
Section - V

Ifﬂ=‘3
7

and B = E ;] , verify that (AB)1 = B1 AL,

OR

5

Show that 4 = [ ] satisfies the equation A% - 3A - 71 = 0 and hence find AL,

-3
Find the equation of the plane containing the line "’:_+31 = y2 = z;"z

=7
-7) and show that the line 7 = y_—3 = %T also lies in the same plane.

and the point (0, 7,

OR

Find the vector equation of the plane passing through the intersection of planes



7-(i+j+k)=6and v - (2i + 37+ 4k) = 5 and the point (1,1,1).

38. A company manufactures three kinds of calculators: A, Band C in its two factories I and II.
The company has got an order for manufacturing at least 6400 calculators of kind A, 4000
of kind B and 4800 of kind C. The daily output of factory I is of 50 calculators of kind A, 50
calculators of kind B and 30 calculators of kind C. The daily output of factory II is of 40
calculators of kind A, 20 of kind B and 40 of kind C. The cost per day to run factory I is Rs
12000 and of factory II is Rs 15000. How many days do the two factories have to be in
operation to produce the order with the minimum cost? Formulate this problem as an
LPP and solve it graphically.

OR

An oil company has two depots A and B with capacities of 7000 L and 4000 L respectively.
The company is to supply oil to three petrol pumps. D, E and F whose requirements are
45000 L, 3000 L and 3500 L respectively. The distances (in km) between the depots and

the petrol pumps is given in the following table:

Distance in (km.)
From/To A B
D 7 3
E 6 4
E 3 2

Assuming that the transportation cost of 10 litres of oil is Rs.1 per km, how should the
delivery be scheduled in order that the transportation cost is minimum? What is the

minimum cost?



CBSE Class 12 Mathematics
Sample Paper 01 (2020-21)

Solution

Part - A Section -1
1. Since, union operation u carries each pair (A, B) in P X P to a unique element A UBin P,
L is binary operation on P. Similarly,the intersection operation (1 carries each pair (A, B)

in PxP to a unique element A Bin P, M is a binary operation on P.
OR

f:{1, 2, 3,4) — {10} given by
f{(1, 10), (2, 10), (3, 10), (4, 10}}
clearly f is many-one function
= fis not bijective
= fis not invertible
2. Definition: A relation R from a set A to a set B is called a function if each element of A has
a unique image B.
It is denoted by the symbol f: A— B which reads ‘f" is a function from A to B *'f maps A to
B.
Let f: A — B, then the set A is known as the domain of f & the set B is known as codomain
of f.
The set of images of all the elements of A is known as the range of f.
Thus, Domainoff={a|a € A/(a,f(a)) € f)
Rangeoff={fla) |ac Af(a)S B}
Example: The domain of y = sin x is all values of x i.e. R, since there are no restrictions on
the values for x.

The range of y is between -1 and 1. We could write thisas -1 <y < 1.
OR

Given that R = {(x, y) : x and y live in the same locality}
Clearly, (x,x) € R as X and x live in the same locality.

== R is reflexive.



Now, if (x, y) € R, then x and y live in the same locality.

= y and x live in the same locality.

= (yxX)ER

= R is symmetric.

Further, let (x, y), (y, Z) € R

= X and y live in the same locality and y and z live in the same locality.
= X and z live in the same locality

= (X,2)ER

= R is transitive.

Therefore, R is reflexive, symmetric and transitive.
. Let£1(25) =x ...(1)

Then, we have,

fix) =25

= x%=25

=x2-25=0

= (X-5)x+5)=0

= x = 5 = F(25) = {-5, 5}

. We have to find C,

GivenA+B-C=0

—2 3 5 2
4 5|+|-7 3|-C=0
1 6] L6 4

2™ 3 5 2
=14 5|+|-7 3

1 —6 6 4

3 5
C=|-3 8

|7 2

. Clearly, the element in the 1st row and Znd column is -2.

So, we write ay =-2.

Similarly we canfind,ay;=3;a12=-2;a13=5;a,=6;a2=9and a;; =1

OR



We have to find 3A, i.e;

3A_[$5 3-4 3{-mr_rﬁ 12 -ﬂ
136 3-(-1) 3.7 |18 =3 21
6. Here,

2 4] [n] [8
[4 3] H - [11]
In the LHS the first matrix is of order 2x2 and the second one is of order 2x1 which will
result in the matrix of order 2x1.
[2n + 4] [ 8 }
= =
4n+ 3 11
=2n+4=28
=2n=4
=n=2

7. I= fmnﬁ

14x2

3-

Puttanlx =t

OR

3 z
1= | wam e

Putting x? =tand 2x dx = dt, we get

1, dt
2 (2—t+1)

=g 5 /3

8. we have, fﬂc 3dx = 16



10.
11.

12

13.

The given differential equation can be rewritten as,
dy = (1+x)dx

14h 2
Integrating on both sides

f 1+1y2 dy = [(1+z)dz

= tan "'y =z + %4—.::

OR

2
It is given that equation 15 —|— 5:1:( ) — b6y =1logz

d2y iy 2 _
= o3 +5$(E) —ﬁy—lng:r. =0

d*
We can see that the highest order derivative present in the differential is d—; 2

Thus, its order is two.

d*y
The highest power raised to @ is 1.

Therefore, its degree is one.

5 Seconds is a time period, it has only magnitude i.e; 5 and has no direction, So it is Scalar.
We have to find a vector in the direction of vector 27 — 33?' + ﬁji: which has magnitude 21
units.

Letd = 2i — 3]+ 6k

Then, |a| = /(2)% + (—3)% + (6)2

= m = \/I'j: 7 units

Now unit vector in the direction of the given vectors a is given as

b=5= 1(2i — 35+ 6k)
i
5%
=i 3 + k
an the vector ﬂf magnitude equal to 21 units and in the direction of @ is given by

21a—21( R k) — 67— 97+ 18k

Coinitial vectors are vectors originated from same point.

o — = —
Coinitial vectors are a ¢ and z

We know that the direction ratios of a vector normal to a plane are proportional to the



14.

16.

coefficients of X, y, and z respectively, in the cartesian equation of a plane. Therefore,

direction ratios of a vector 72 normal to the given plane are proportional to 2,-1, 2 and so

n=2i-— } + 2k. Therefore, a unit vector normal to the plane is given by

no__ 28342k g a7 o =
According to the question, equation of line is
4z _ ¥ _ 1z

2 i} 3
It can be rewritten as
=4 _ ¥ _ 21

—2 6 =3
Here, Direction ratios of the line are (-2, 6, -3).

n=

.. Direction cosines of the line are
-2 6
V22643 /(-2 +624(-3)
-3 - =2 [i] -3
T = B S
v’(_g)uﬁzﬂ_mz Va9’ /49 /40

Thus, Direction cosines of line are( 2 6 %)

=

. Let M = Mathematics , C = Computer Science

By given data,
P(M) = £ and B((MN C) = 3
Required probability is given by,

P(5) - -

_ 3 __ &
T 4x2 T 8

2
4

Let p denote the probability of getting an odd number in a single throw of the die
Then,

p:%:%andg:l—p:l—%:%
Let X denote the number of successes in 6 trials. Then, X is a binomial variate with
parametern =6 and p = 1/2

We know that, The probability of r successes in 6 trials is given by
P(X=r)=%C,(1/2)57(1/2)", wherer=0,1,2,...6

or, P(X = r) =% Cr(1/2)%, wherer=0,1,2,...6 ...(0)

Probability of at least one success = P(X > 1) =1 - P(X = 0)

==1-5 G’U[l)ﬁ [Using (i)]

Section - 11



17. i (a)4(x>- 24x%+144x)

ii. (a)Local maxima atx =c,
iii. (c)4cm
iv. (b) 1024 cm?

v. (00
18. We have, Al: AgiAg=4:4:2

P(A;) = 45, P(Az2) = £ and P(43) =
Where A4, As and Ay dennte the three types ﬂf flower seeds.

Let E be the event that seed germinates and E be the event that a seed does not
germinate.

- E)_ 45 B\ _ 60 __ 85

“P(Al)_lm’P(Ag)_mu anciP( 3)— Tog And
E) _ 55 _ 40 __ 65

P(E)_1“D’P(ﬂi)_mandp(ﬂa)_ﬁ

L (@ P(E)=P(A1}-P(A£1) +P(A2)-P(A£2) +P(A3)-P(£)

As
45 60 a 35
— + i _|_ e P ok -1
o l%ﬂ 1UEI 240 11 %ﬂ s g 1?!90 lﬂ_{] 0.49
- l{]EI[} 1000 100~ 1000 T
i EY EYy _q_ 3 _
ii. (b) P (As) =1—P (As) = 05 = l{m [as given above]
P{Az}'P( i)
A A
iii. (d) P (tz) = 2 —
E P(4;) P( )+P{Ag}+P(ﬁi)+Piﬂgij(%)
4 40 160 2 3
_ 0100 _ 1000
T 4 6B 4 4D 2 B8 220 160 130
?ﬂ;ﬁ"’ﬁ'ﬁ 10 100 000 + 7000 T Ton0
_ Tom __ 16
= "mwm — Rl
1000
P(Al)'P(Ai)
iv. (b) P (é) = _ L _
E P{Al]-P( :1)+P{A ]+P(4£)+P(A,3)-P(A—i)
4 55 20
== 10100 - 1000
— 4 55 , 4 40 2 65 220 , 160 130
Eﬂ;ﬁ 1w We ' 10 1n 00 1000 | 1600
o 22
S0 T 51

1000

B o __ h5
¥ {E}P(Al) 1_P(Al) L=y ="1pp
Part - B Section - III



19. We know that

. i i 9
1+ sing = cos? % 1 sin? % + 251n§ms 5= (cr::ns +sin 3 )
4/ 1+8in :E:+q,f"'1—sin$}
v 14sinz—+/1—5sinzx

7 2
T = & x wiae T
g N/(cm E+sm5) +\/ (cm E—bm 2)

cot™1

= cot™ = =
\/(cﬂa %-I—sin%) —¢(cm§—sin%)
cos E-|-sin 21+|cos = —sin =
_crf e ;*} e
|L‘Oﬁ +s1n |cos < —sin 3
cos +am = —|—(ccn9 Z _gin i)
= cot ! z £ 2 < ..cos >sing]
(EGEE+31I13) (aﬁf—m: %

= cot‘l(ccﬂ: %) g [ 0 f-’: tog %]
20. Let A = E 4 Bz{l _2]

1 1 3
= AX =8
Or,X=A"1B
Al =1

Now Cofactors of A are
C]_l =1 Clz =-1

Cg-_] =—4C22=5

T
Cn (312]
= adjA-=
] [Cm Ca
(ad'm=[ L _lr
Sl PRV

| Al
A_lzl_[]- _4
-1 5§
1 —ATT1 =32
S0,X=
e
-3 14
Hence, X =
4 17

OR



E6)-0
= (E73-(3)

= 3x-4y =10 .......(1)

Ox +2y =2 ........(2)
Solving both the equations, we get
z— 14
el
e
3

Substituting the value of X in equation (1), we get
3 X % -4y =10

= 2—4y =10
= 2-4y=-8
=y=-2

ST = % and y = -2.
21. x = a{cosf + 8.sin#h)

% = a[—sin® + &.cosf + sinf.1]

dar <
v af.cos@ ...(0Q)

y=a(sinf —8.cosf)

%’ = a.[cos@ — (—Osinf + cos6.1)]

= a[cos@ + 6.sinf — cos b

= af.sin@ ...(i1)
dy  afsing
dz ~ afcos® tanf
22. Slope of tangent to the given curve at (%, y) is

B _ L4z 3T xd= 2

dax 2 Jaz—3
. -:fy 2

Given ;hat slopge, e

50, T3 T3

or4x-3=9

orx=3

Nowy=+/dx —3 —1.Sowhenx=3,y=4/4(3) -3 -1=2
Therefore, the required point is (3, 2).
23. Letl= [z log (1 + z) dx. Then, we have



I=1log(x+1) E—E—IL X %dm

=

LR

-]

z+1
2 2 2 3
I:%lng(x+1]%f%dzﬂ':%lng[x+1]—;— ij;rldm
_oa? 1 -1 1
I'= 3 lgx+ D)3 Jog + gyde

-3
I'=2logx+D-2{f(x-1+ 5)dx)

2 2
I=2log(x+1)-5(5-x+log [x+1[}+C

OR

log (tan —:)

sin >

Putlog tan & = ¢

=

2

Area of the shaded region is given by= f; [—

- [3._3;2 - li

31,& Iy
5 I_ﬁ] d:r,

4
6 fg



25.

26.

£

@z - 4]

16
. =
=% 15}
= [8 - 4] = 4 sq.units
The given differential equation is:
d
d—: +py = Q (where p = sec X and Q = tan x)

Now, LF. = Efpdt — Efseczd:r: = ploglsecx +tanx) _ car v 4 tan x

The general solution of the given differential equation is given by the relation,

y(LE) = [(Q x LE.)dx +C
= y(secx +tan x) = flan Xisecx+tan x)dx + C

= y(sec X +tanx) = [sec x tan xdx + [ tan’xdx + C
= y(secx+ manx}=secx+fiseczx-1]dx+c

= y(secx+tanx)=secx+tanx-x+C

Given:

G=2i+3j+6k

b=3i—6;+2k

ik
axb=2 3 6
3 —6 2

— (6+36)% — (4 —18)j + (—12 — 9)k
= 427 + 14j — 21k

= | x B = /422 + 147 + (—217)

— /2401

=49

Required vector = 49 x { %k }

|axb|

42i+14j-21k
— 40 % 4—;

= 42¢ + 145 — 21k
—5 y+4 =6

Given: The Cartesian equation of the line is ”“3 = T
=xr—5b=3Ay+4=TA\2—-6=2X
=r=0+3Ay=—44+TA,2=06+2A

General equation for the required line is 7 = Ti+ y,;" + zk



28.

Putting the values of X, y, Z in this equation,

F=(54+3N)i+(—4+TN)J+ (642N k=51 +3\]—4j+ TAj+ 6k + 2)k
=¥ = (5% -434-6;}) + A(3E +73+2;}) [sinceF= i+ }\E;]

A die has 6 faces and its sample space S = {1, 2, 3, 4, 5, 6}

The total number of outcomes = 6

Let P(A) be the probability of getting an even number

The sample space of A = {2, 4, 6}

L PA)=3=1

Let P(B) be the probability of getting a number whose value is greater than 2
The sample space of B = {3, 4, 5, 6}
.~ (AN B) = {4,6}

S PANB)=2 =23

The probability of getting a number greater than 2 given that the outcome is even is given

by: P(B/A)

__ P(AnB)

P4
1/3

1/2
2

3
This is the required probability

OR

Two die having 6 faces each when tossed simultaneously will have a total outcome of e
36

Let P(A) be the probability of getting a sum equal to 5

Let P(B) be the probability of getting 2 different numbers

Probability of getting 2 different numbers

=1 - probability of getting same numbers

:1_%

s i}
SoPBY = %

Let P(A (M B) be the probability of getting a sum = 5 and two different numbers at the
same time
The sample space of (A M B) = {(1,4), (2,3), (3,2), (4,1)}



29.

30.

i ol i el

S.P(ANB) = 36— 9

The probability that the sum = 5 given that two different numbers were thrown: P(A/B)
__ P(AnB)

- P(B)

1/9

5/6

-3

15

Section - IV

nH i f nis odd
f: N — N be defined by f(n) = { &0
5, if nis even
a f)=1 =1andf@)=2 -
The elements 1, 2, belonging to domain of f have the same image 1 in its co-domain.
So, fis not one-one, therefore, f is not injective.
b. Every number of co-domain has pre-image in its domain e.g., 1 has two pre-images 1
and 2.
So, f is onto, therefore, f is not bijective.
Let,y = sin‘l{ Rl i ﬁ%—mﬂ}

Put x = sinf

Sy =sin-

1{ sin@+v'1—sin?@
V2

=y = Siﬂ_l ( Sinﬁ:;-_l:osﬂ)
2
:;»yzsin‘l{sinﬂ(é) —|—cosé?( }

o=

Nl
—— ——

= y=sin" ' {sinficos T + cosfsin
= y=sin ' {sin(6 + %)}
Here,-1<x<1

= -1<sinf <1

=>—5 <0<

= (—3+5)<(F+0) < %”
=>-I<(§+0) < %TW

1
So, from (i)
y=0+7 [since sin"! (sina) = a, ifa € [—%,1;]]

g =L il
= y=sln "z+ g
Differentiating it with respect to x,



E 1_1.2
dy _ 1
de = 147

sina .

e ife <0
31. Given; f(z) = { ®

2¢0+3, z>20
When x < 0, then

f(m} 2 Si;$

We know that sin X, as well as the identity function x, are everywhere continuous.

When x > 0, then
fix) = 2x + 3, which is a polynomial function
Therefore, f{x) is continuous ateach x> 0

Now, Let us consider the pointx =0

We have

(LHL atx =0) = hm fla} = f1!'1_:[}:3,;‘(0 —h) I)I,llli'%f(—h]
sin(~h)\ .. (sin(h)Y

(1) = fim () = i (5 ~

(RHLatx=0)== z}irﬂn+ flz) = flzlfil:rf(ﬂ +h) = }]ﬂh f(h) = E_%(Zh +3)=3
. lim f(z) # lim f(z)

x—0 z—0"
Thus, f(x) is discontinuous atx =10

Hence, the only point of discontinuity for f(x)isx =0

OR

We have, y = (tan x)“°'* + (cot x)"3" ¥
y = elog(tanz)™™ o log(cot )™

= y-= ptotxlogtanx , ptan x loglcot x)

Differentiating with respect to X using chain rule and product rule,

::3" __; ( mtzlﬂgtanz) + 2 d Etana.-lagmtz)
¥

i cotzlogtanz & mt:clngtanm tanzlogeotz @ ftanzlogcot @

& dx ( ) te -:fm ( )

elog{tan )™t [cﬂt T [lﬂg tanz) + logtanz (cot- 37}:|

+elog(cot ) tanz [ta.nm—(]ug cotz) + logcot z 2 (tan :r)]



= (tanxz)®t< cotz (ﬁ) % (tanz) + log tan [—cusec?m)]

+(cot )t tanz x (=) dim(cut z) + logcot = (sec? :L‘)]

| cot 2
( cosec’s

[\ sect x

( sec

coserty

= (tang)t® ) (sec?z) — mseczmlogtanm}

+(cot z)tn®

) (—cosecz) + sec? zlog cot m}

= (tan x)°°! *[cosec®x - cosec?x log tan x] + (cot X) tan x [sec®x log cot X - sec?x]

= (tan x) cot X cosec®x[1 - log tan x] + (cot X) tan X sec2x[log cot x°1]

The differentiation of the given function y is as above.
X)) = (x- 1)3(x - 2)2

Therefore, on differentiating both sides w.r.t. X, we get,
P =1 & (2 - 2)2+ (2 - 2)2 L (z—1)3

= (%) = (x- D3.2(x- 2) + (x - 2)? - 3(x-1)

= (x-1)? (x- 2)[2(x - 1) + 3(x - 2)]

= (x- D4x-2)(2x-2 + 3% -6)

= f(x) = (X -1)%(x - 2)(5X - 8)
Now, put fi(x) =0

= x-1%x-2)5x-8)=0
Either (x-12=0o0orx-2=00r5x-8=0

o=, %,2
Now, we find intervals and check in which interval f(x) is strictly increasing and strictly
decreasing.
Interval F(x) = (% - 1)2(x - 2)(5% - 8) Sign of F(x)
x<1 (+)()() +ve
1<x<g #OE) +ve
S <x<2 MO ve
X>2 (H)H) +ve

So, the given function f(x) is increasing on the intervals (—co, 1) (1, %) and (2,00) and

decreasing on (%,2) :



]
;s +

Formula Used: [ :ﬂi—x?dm = i—tan_l 2+C

On dividing by x? in the numerator and denominator of the given equation,

Differentiating write X,
dy = (1 + #) dx
substituiting in the original equation,

dy
= _
f1 y2+(+/3)° .
=1
= —ﬁtam I Bt i
1

Substituting fory = = — -

.
= igta,n‘l( : ) +C

NE 3
= %tan_l(‘i,—;) +c

Therefore, we have the value of given integral as.

4 2
f %{iﬁ: ﬁtaﬂ_l (%) S )
34. To find area bounded by
y2=2x+1..(0)
and x-y=1..(i0)
Equation (i) is a parabola with vertex (—% ; ﬂ) and passes through (0, 1) (0, -1).
Equation (ii) is a line passing through (1, 0) and (0, -1), points of intersection of parabola
and line are (3, 2) and (0, -1).

A rough sketch of the curve is given as:-



&

] ®
Eloe
] dH*

Shaded region represents the required area. It is sliced in rectangles of area (x4 - X;) /\y.

It slides fromy =-1toy =3, so
Required area of the shaded region =Area of the Region ABCDA

= [* (21— 22) dy

= (1+y )d‘y

—;f (2—|—2y y—l—l)d
é—f (3+2y y?) dy

1 :f?'
=§T=(9+9—-9)-(——3+1+§)]
=%_9+§]
_ 3

6

Required area = % S{. units

OR

To find area enclosed by

3x% + 5y = 32



35.

And
y=|z—2
{—(;1:—2), ifr—2<1
=e = ;
(z—2),fz—-22>1

L 2=, Hz=x2 (2)
= z-2, ifz>2 7

Equation (i) represents a downward parabola with vertex ('l], 5

represents lines.

A rough sketch of curves is given as:-

Thus the Required area of the Region = Area of Region ABECDA
A = Region ABEA + Region AECDA

—J}E (33 —ys)dz + [, (31 — 32) dz
—f2 (32 3o’ m—l—?)dm—l—fz(w—i‘—km)dm

3232 —5m+1l])d +f (32 3z5—1ﬂ+53:) i

:;_f (42 — 322 — 52) da+ [2, (22— 3m2+5m)dm]

= %[ 42m—:r, —T)3+(22m z +£) ]
2 -2
_1 {(125 zT_E) (84—8—10)}+{(44—8+10)—(—44+8+10)}
= L[{%52 — 66} + {46+ 26}
ian)
A:3—%sq.um'ts

E) and equation (ii)



E _ ztidy

— 4z T ey
dy 1434
= = o

dy Ly
=& =1(2)
=> the given differential equation is a homogenous equation.
The solution of the given differential equation is

Putx =vy
dx dv
Ao 1+3%
v+ ar 1_%
dv _ 1+3v 1+3v—v4v2  14+2viv?
= xrii; T 1-v dv = 1-v — 1-w
—t X
= 1+2v+v2dv T
Integrating both the sides we get:
_ pdx
:}«rlqvﬂﬂ _f? tTc
e dx
:}fl-IZNLvi ——f?-l—ﬂ
In|1+2v+2?|
—— =-n|x| +Inc

Resubstituting the value of y = vX we get
]11‘1+2£ +(3)2|
¥ x

5 =-In|x| +Inc
3z
= log |[x+y| + i
gIx+y|+ s
Section - V
. Clearly, |A|= =15-14 =13 0. So, A is invertible

Let Aj; be the cofactor of element aj; in A = [a;;]. Then,

Sysettlges Npspplteregoapsepetbaascg gyl gy gyt gy

adi A — A An T_ 5 =T T_ 5 -2
]_ﬂzlﬂgg_—23_—73
5

- s -
Hence, A Efl[ adj A= [_7 3
[6 1
We have, B =
8 9

6 7T
IBI=‘

=54-56=-2£0



So, B is invertible
Let B]-j be the cofactors of hij inB = [hij]. Then,

Byy=(1DY19=9 By, =(-1)1"28=8,Byy = (-1)2*1 7=-7and By, = (-1)>*2 6 =6

-2 22 -2 ]

By B T 6 8 6
Hence, B! = r;?l a-:i]B——E _2 _;

We know that adj AB = adj B. adj A.

adeB:[ 9 —?}[ 5 —2]:[ 094 —39]
-8 6]|-7 3 —82 34

We also know that |AB| = |A] |B]
|AB|=1x-2=-2#£0
So, AB is invertible

Hence, (AB)! = —L_ adj (AB) = [ _3g] —l[ 94 _39] (i)
| 48] *9 2| _g2 2| _g2 34|
MSG,B'1A'1=——{ ” T ]:—l[ o _3g] ...(ii)
7 3 2182 34
From (i) and (ii}, we get
l:ﬂB]'l s B—l ﬂ—l
OR
We have, A = 2 8
—1 -2
5] 3 (15 9
3A=3 =
FRe et
1
And 7l =17 . =, B
o 1] o 7]
A2 _3A_TI= 22 9 B 15 9 B 7T 0
=3 1 -3 -6 0 7

—3+3-0 14+6-7] [0 0

=0 Hence proved.
Since, AZ-3A-71=0
= A(AD-3A-71]= A0

_'22—15—7 9-9-0] [0 r}]



37.

= ATAA-3ATA-7AYI=0 At0=0]
= JA-3[-7A1=0[ AlA=]]

KR T S Y

= -7A1=-A+3]

-2 216 5= ]
L A= —Tl{ ; 53]

We know that the plane passing through (x4, y;. Z7) is given by
aX-x)+bly-yp+cz-z9)=0..(1)

Required plane is passing through (0, 7, -7), so
ax-0)+bly-N+c(z+7)=0

ax+b(y-7)+c(z+7)=0..0i)

Plane (ii) also contains line ‘Hﬁl = y; 2 zfg so0, it passes through point (-1, 3, -2),
a-1)+b(3-N+c(-2+7)=0

-a-4b + 5c =0 ...(iii)

Also, plane (ii) will be parallel to line, so, a;a; + bjbs +¢4e5 =0
(@ (-3)+ ) 2)+(c) (1) =0

3a+2b+c=0...(1v

Solving (iii) and (iv) by cross-mulitplication,

a . b . "
{—:}(1}—{5}{215_ (—=3)(5)—(—1)(1)  (-1)(2)—(—4}-3)
—4-10 :b—laﬂ = Se=1D
a c
i = = o Ayl

= a=-14A,b=-14)\ c=-14

Put a, b, ¢ in equation (ii);

ax+bly-7+clz+7)=0

(-14A) X + (-14A) (y-7) + ((14X) (z+ 7) = 0

Dividing by (-14}), we get,

X+y=T+zF =0

X+y+z=0

S0, eguation of plane containing the given point and lineisx+y+z=0

i ; i
The other line is % — 3{_—3 — %?



S0, ajas + byby + 405 =0
MW+ +A)(@2)=0
1=34:2=10

0=0

LHS = RHS

x _ YT _ =47
S0, T = —3 = —5 lieonplanex+y+z=0

OR

Hy=i+ )4k na=21i-+3]+4k
dl =6,d3=—5

Using the relation

?"-} (T_ﬁ +)tﬂ2) = d; + Ad2

T [(1 F20)i 4+ (14305 + (1 + 4,\}.5!:} = 6 — 5Aeee. (1)
taking 7 = 24 4+ yj + zk
(23 + yj+ 2k). [(1+20)i + (14+3X)j + (1 +4N)k] =652
(1+20)z+ (14 3Ny + (1+4X)z=6 —5A
(X+y+2-6)+ A2x+3y+4y+4z+5)=0...(2)
plane passes through the point (1, 1, 1)
_ 3
A=
Put A in eq (1),
— = I 15
P l(1+3)i+ (14 )i+ (14 8k =61
— {105, 23~ , 13 __ 69
T ( T e k)— i
v - (208 +235+ 26&) = 69
. Let factory (I) run x days and factory (II) run y days respectively to produce the three
kinds of calculators. The LPP is to minimize the cost of the production of the three kinds
of calculators.Hence let the
equation representing the total cost (in Rs) be 12000x + 15000y. Let z be the objective
function which represents the total cost.Hence Z = 12000x + 15000y, which is to be
minimised

Subject to the constraints



o0z + 40y > 6400 or 65z + 4y > 640 ( by dividing throughout by 10)

50z + 20y > 4000 or 5z + 2y > 400 (by dividing throughout by 10)

30z + 40y > 4800 or 3z + 4y > 480 (by dividing throughout by 10 )

z > 0 and y > 0 ( non negative constraints which will restrict the solution in the first
quadrant only.)

Now, considering the inequations as equations, we get

5% + 4y = 640 ...(i)

5x + 2y = 400 ...(ii)

3x + 4y = 480 ... (iii)

Table of values for line 5x + 4y = 640 is given below.

X 128 0

y 0 160

S0, the line (i) passes through the points with coordinates ( 128, 0) and (0, 160)

On replacing the coordinates of the origin O (0, 0) in the inequality 5z + 4y > 640,

we get

0+ 0 > 640 [which is false]

S0, the half plane of the inequality of the line ( i) is away from the origin, means that the
point ( 0,0) which is the origin is not in the feasible region of the inequality of the line ( i).
Table of values for the line (ii ) 5x + 2y = 400 is given below.

X 80 0

y 0 200

S0, the line (ii) passes through the points with coordinates (80, 0) and (0, 200).

On replacing the coordinates of the origin O (0, 0) in the inequality,5x 4 2y = 400

we get

0+ 0 > 400 [which is false]

So, the half plane for the inequality of the line (ii) is away from the origin, which means
that the point O(0, 0) is not a point in the feasible region of the inequality of line (ii).

Table of values for line (iii) 3x + 4y = 480 is given below.

X 160 0

y 0 120

So, the line (iii) passes through the points with coordinates (160, 0) and (0, 120).



On replacing the coordinates of the origin O (0, 0) in the inequality 3z 4 4y = 480,

we get

0 + 0 > 480 [which is false]

So, the half plane for the inequality of the line (iii) is away from the origin, which means
that the origin O(0, 0) is not in the feasible region for the inequality of the line (iii) .

Also, z = 0 andy > 0 so the feasible region lies in the first quadrant.

The point of intersection of lines (i) and (iii) is B (80, 60) and lines (i) and (ii) is C (32, 120).
The graphical representations of the system of inequations as given below

by

Clearly, feasible region is ABCD is an unbounded feasible region, where the coordinates
of the corner points are A(160,0),B (80, 60), C (32, 120) and D(0, 200).

The values of Z at corner points are as follows

Comer Points Z =12000x + 15000y

A(160,0) Z = 12000 x 160 + 0 = 1920000
B(80, 60) Z = 12000 x 830 4 15000 x 60= 1860000 (minimum)
C(32,120) Z = 12000 x 32 + 15000 x 120= 2184000

D(0, 200) Z = 0+ 15000 x 200 = 3000000




In the table above , we find that minimum value of Z is 1860000 occur at the point B(80,
60). But we can't say that it is a minimum value of Z as the region is unbounded.
Therefore, we have to draw the graph of the inequality 12000x + 15000y < 1860000 or 12x
+ 15y < 1860 ( when dividing throughout by 1000)

From the figure, we see that the open half plane represented by 12x + 15y < 1860 has no
point in common with the feasible region. Thus, the minimum value of Z is Rs 1860000
attained at the point with coordinates (80, 60). Hence, factory (I) should run for 80 days
and factory (II) should run for 60 days to get a minimum cost of Rs. 1860000.

OR

In this problem, we note that the total quantity of oil available

= (7000 + 4000) = 11000 L

And total requirement of oil

= (4500 + 3000 + 3500) = 11000L

= Total availability = Total requirement

Let depot A supply x-litre of oil to petrol pump D and y litre to E so that supplies to F will
be (7000 -x - y)L

All given information can be represented diagrammatically as:

4000 L

Since petrol pump D requires 4500 L and it has already received x-litres from depot A, it
must received (4500 - x)L from depot B, Similarly, E receives (3000 - y)L from depot B and
F receives 3500 - (7000 - X - y)L from the depot B.

has already received x-litres from depot A, it must received (4500 - x) L. from depot B,
Similarly, E receives (3000 - y) L from depot B and F receives 3500 - (7000 -x-y) L from the
depot B.

Now, total transportation cost (in Rs)



=7x + 6y + 3(7000 - x - y) + 3(4500 - x) + 4(3000 - y) + 2 (x + y - 3500)
=3x + y + 39500

Hence, the given problem can be formulated as an L.P.P. as follows
Minimize Z = 3x + y + 39500

Subject to constraints

x4y < 7000

x < 4500

y < 3000

z+y > 3500

z>0, y=0

Now, reducing the all inequalities into equations, we have
X+y=7000....... (1)

X =4500 ....... (i)

y = 3000 ....... (iii)

X +y=3500.... (iv)

Xx=0,y=0.....(v)

Now, tracing all the given equation of lines on a graph and shade the region satisfied hy

all the inequalities.
aY

0. 70001

R\
(0, 3500}
.‘_

Here, the feasible region is ABCDEA, which is bounded and comer points are A (4500, 0),
B(3500, 0), C(500, 3000), D(4000, 3000) and E (4500, 2500)

Now, evaluating the Z for each comer pointi.e.

Corner Z=3x+y+39500




A(4500, 0) Z =53,000
B(3500, 0) Z = 50,000
C(500, 3000) Z = 44,000 — Minimum
D(4000, 3000) Z = 54500
E(4500, 2500) Z =55500

= Transportation cost will be minimum when x = 500 and y = 3000
Hence, 500, 3000, 3500 litres are supplied from depot A and 4000,0,0 litres are supplied

from depot B to petrol pump D, E and F respectively with minimum transportation cost.



