CBSE SAMPLE PAPER - 01
Class 12 - Mathematics
Time Allowed: 3 hours Maximum Marks: 80

General Instructions:

1. This Question paper contains - five sections A, B, C, D and E. Each section is compulsory. However, there are
internal choices in some questions.

2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.

3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.

4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.

5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.

6. Section E has 3 source based/case based/passage based/integrated units of assessment (4 marks each) with sub

parts.
Section A
1. f\/]. — 9z2dzx =7 [1]
a)s'?I 1—9m2+%sin_13:1:+6' b) 3 1-—9:1‘:2+%Sin_13:1:+0
Q) Fv1—92% + %sin_1 3+ C d) None of these
2. The direction ratios of the line perpendicular to the lines 32—7 — % = % and ? = % = z_"—; are [1]
proportional to
a)4,5,7 b) -4, 5,7
c) 4, -5, -7 d) 4,-5,7

3. The values of x for which the angle between a = 2% + 4:}33‘ + fc,g =Ti— 23 + zk is obtuse and the angle [1]

between b and the z-axis is a cute and less than %are

) <z<15 bjz>zorz<0
0 ¢ do<z< 3

4. If A and B are two events such that A € B and P(B) # 0, then which of the following is correct? [1]
a) None of these b) P(A|B) = P(A)
) P(A|B) =i d) P(AJB) < P(A)

. f (4+c;aé;r2] = 1
a) ;—Ztan‘l e+ C b) ttan 1<+ C
) %tan_l £+C d) %tan‘l 2x+ C

6.  If A and B are two independent events such that P(A) = 0.3, P(A U B) = 0.5, then P(A/B) -P(B/ A) = [1]




10.

10,

12.

13.

14.

15.

16.

a)% b)%
) % Q) &

The area of the region bounded by the curve x2 = 4y and the straight line x = 4y - 2 is
a) % sqg.units b) % sq.units
) %sq.units d) % sq.units

Find the equation of the line which passes through the point (1, 2, 3) and is parallel to the vector 3+ 2_} — 2k.

a)F:%+23+3i:+,\(3%+23—2&.), b) 7 = 25 + 25 + 3k +).(3§+23—2;}.)
AER AER

c)F:4%+23+3ﬁ%+,\(3§+23—2;2.) d)i-’:3%+23+3;}+,\(3%+23—2J}.)
AER AE€ER

If @ and b are unit vectors inclined at an angle @, then the value of |a@ — b| is

0 )
a) 2cos 3 b) 2sin 3
¢) 2cos d) 2sinf
What is the equation of a curve passing through (0, 1) and whose differential equation is given by dy = y tan x
dx?
a) y =secx b) y =sinx

C) y = cosec X d) y = cos x

The area bounded by the curves y = sin x between the ordinates x = 0, x = 7 and the x-axis is
a) 2 sq. units b) 4 sq. units

) 3 sq. units d) 1 sq. units

2
fng 4+d;I2 equals
a) % b) %
Ly d) o
The least value of k for which f(x) = x? + kx +1 is increasing on (1, 2), is
a) -2 b) 2
ol d) -1
If A is any square matrix then which of the following is not symmetric?
a) A+At b) A - At
c) AtA d) At

If A is an invertible matrix, then det (A1) is equal to

a) detl(A] b1
) det(A) d) none of these

The existence of the unique solution of the system of equations:

x+ty+tz=A

(1]

(1]

(1]

[1]

(1]

(1]

(1]

(1]

(1]

[1]




17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

Sx-y+pz=10
2x+ 3y - z = 6 depends on

a) A and u both b) A only

¢) neither A nor y d) p only
Range of sec’!x is

a) [0, ] b) [0, — {5}

c) None of these d) [0, %]

(1]

The equation of the curve satisfying the differential equation y (x + y>) dx = x (y° -x )dy and passing through the [

point (1, 1) is,
a) None of these b) y3 +2x +3x2y =0
oy’ +2z—3z%y=0 d) y3.2x+3x2y=0

Assertion (A): The function f(x) = sin x decreases on the interval (0, %).

Reason (R): The function f(x) = cos x decreases on the interval (0, % »

a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
c) A is true but R is false. d) A is false but R is true.

Assertion (A): A = ajjAyg +apAgp + a3A 3 where, Aj; is cofactor of aj;.

Reason (R): /A = Sum of the products of elements of any row (or column) with their corresponding cofactors.

a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
c) A is true but R is false. d) A is false but R is true.
Section B

Find the domain of f(x) = sin”! (-x2).

Find the general solution of the differential equation (z + 2) % = z? + 5z — 3(z # —2)

IfA= B ‘;’] , then show that A - 31 =2(1 + 3A™)
OR
Determine the values of A for which the following system of equations fail to have a unique solution:
Ax+3y-z=1
X+2y+z=2

SAx+y+2z=-1
Does it have any solution for this value of A?
If D, E, F are the mid-points of the sides BC, CA and AB respectively of a triangle ABC, write the value of
e
AD+ BE 4 CF.
Probability of solving specific problem independently by A and B are % and % respectively. If both try to solve
the problem independently, find the probability that the problem is solved.
Section C
Evaluate f_22 zel*ldz

(1]

(1]

[2]
[2]
[2]

(2]

(2]

31




27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

Solve : % = cos(x + y) + sin (x + y). [Hint: Substitute x + y = z] [3]

de
OR
Solve [:nsin2 (%) — y] dx + xdy = 0;
y=7/4, whenx=1
Express the vector @ = 57 — 23" + 5k as the sum of two vectors such that one is parallel to the vector [3]
b=3i + k and other is perpendicular to b.
OR

& - — p " 25
Find A when the projection of a = A +j+4k on b = 2i + 6j + 3k is 4 units.

ki)

Evaluate the integral: | 1I+ dz [3]
€
OR
=z T
Evaluate: f snE)
Discuss the continuity of the f(x) at the indicated point: f(x) = x| + [x - 1|atx =0, 1 [3]
Find the area bounded by the curves y = \/z, 2y — z+ 3 = 0, X — axis and lying in the first quadrant [3]
Section D
Solve the following linear programming problem graphically: [5]

Maximize Z = 50x + 15y
Subject to
5x +y < 100
X+y <60
x,y=0
Show that the relation R in the set A = {1, 2, 3, 4, 5} given by R = {(a, b) : |a — b] is divisible by 2} is an [5]
equivalence relation. Write all the equivalence classes of R.
OR
Let n be a positive integer. Prove that the relation R on the set Z of all integers numbers defined by (x, y) € R < x -
y is divisible by n, is an equivalence relation on Z.
Show that the lines 7 = (i + 2j + 3k) +A(2i + 37 + 4k) and 7 = (47 + j) +u(5i + 2] + k) intersect, [5]
Also, find their point intersection.
OR
Find the vector equation of the line passing through (1,2,3) and || to the plane 7. (i - _} + 2;6) =5 and

F.(3§+}‘+!}):6

Find all the points of discontinuity of f defined by f(x) = [x| — |x + 1]. [5]
Section E
Read the text carefully and answer the questions: [4]

A tin can manufacturer designs a cylindrical tin can for a company making sanitizer and disinfectors. The tin can

is made to hold 3 litres of sanitizer or disinfector. The cost of material used to manufacture the tin can is




(i) If r cm be the radius and h cm be the height of the cylindrical tin can, then express the surface area as a
function of radius (r)

(ii)  Find the radius of the can that will minimize the cost of tin used for making can?

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

OR
Find the minimum cost of material used to manufacture the tin can.
37.  Read the text carefully and answer the questions:
To promote the making of toilets for women, an organization tried to generate awareness through
i. house calls
ii. emails and

iii. announcements.

The cost for each mode per attempt is given below:

1.X50
2.320
3.340
The number of attempts made in the villages X, Y and Z are given below:

() (i) (i)
X 400 300 100
X 300 250 75
Z 500 400 150

Also, the chance of making of toilets corresponding to one attempt of given modes is

1.2%
2. 4%
3. 20%

(i)

Find total number of toilets that can be expected after the promotion in village X.

[4]




(i)  Find the percentage of toilets that can be expected after the promotion in all the three-villages?
(iii)  Find the cost incurred by the organization on village X.
OR
Find the total cost incurred by the organization on for all the three villages?
Read the text carefully and answer the questions: [4]
In an office three employees Govind, Priyanka and Tahseen process incoming copies of a certain form. Govind
process 50% of the forms, Priyanka processes 20% and Tahseen the remaining 30% of the forms. Govind has an

error rate of 0.06, Priyanka has an error rate of 0.04 and Tahseen has an error rate of 0.03.

R
N\

¥

L
]

(i)  The manager of the company wants to do a quality check. During inspection he selects a form at random
from the days output of processed forms. If the form selected at random has an error, find the probability
that the form is NOT processed by Govind.

(ii)  Find the probability that Priyanka processed the form and committed an error.




Solution
CBSE SAMPLE PAPER - 01
Class 12 - Mathematics

Section A
(b) £/1— 92 + %sin‘13:1: +C

Explanation: [ /1 - 92%dz =3 [ /5 — a?dx
- x 1 1 .. -1 =
—3[5135—.’32'{"551“ m]-FC

— 3z %—m2+%sin_13x+0
1—9m2+§sin—13m+c

LT

(@) 4,5,7

Explanation: We have,
z—7 _ ytl7 _ :—6
2~ -3 1

z+h yt3 24

5

1 2 —2
The direction ratios of the given lines are proportional to 2, -3, 1 and 1, 2, -2.
— A “ P e S 5 &
The vectors parallel to the given lines are b; =27 — 3j + k and b, = 7 + 25 — 2k

Vector perpendicular to the vectors by & b; is ,
-~ = =

47 + 55 + Tk

Hence, the direction ratios of the line perpendicular to the given two lines are proportional to 4, 5, 7.
|

@do<z<s

Explanation: 0 < & < %

(a) None of these

Explanation: Since, ACB, ANB=A
_ P(AnB) _ P(4)

P(A/B) = =55 = 75

(d) stan ' 22+ C

Explanation: Let [ — 3
xplanation f PR

4x =t

4dx = dt
_dt

de=3

_ 1 p_dt
=1/ 12492

We know,
tan~! % +c

— L
T8
put t = 4x
1l 14z
=z tan > T¢C
= %tan_l 2z +c¢
1
(9=
Explanation: P(A) = 0.3, P(AUB) = 0.5 (Given)
Since, A and B are two independent events,
P(AnB) = P(A) P(B)
P(ANB) = 0.3 x P(B) ...(I)
Also, according to the addition theorem of probability,




10.

11.

P(A UB)=P(A)+P(B)-P(ANB)
0.5=0.3+P(B)-0.3P(B) From (Given) & (i)
0.7 P(B) = 0.2

PB)= 32 =2 (i)

Putting value of P(B) in equation (i) we get,
PANB)=03xZ==<x2

& 10 7
P(ANB)= = (i)

Now,
n B\ _ P(ANB)  P(ANB)
F (F) o (?) ) P(4)
& L
_ 70 " .
=gy From (iii) & (ii) and (Given)
g " g 10
w3 Ty
=3 _ 2
0 7
=, L
70

(b) % sg.units

Explanation: Eliminating y , we get :
2-—2-2=0=>2=-1,2
Required area :

2

2
T T 3 3 3
=[(5+3-F)e=ta-D+3-FE+1=2+4-
1

N 4]
Il
=] [3=1

sq.units

(@ F=1+27+3k +A(3£ . z;}.),AeR
Explanation: The equation of the line which passes through the point (1, 2, 3) and is parallel to the vector

A ~ ~ — ~ i ~ —2 % & »
31+ 25— 2k, letvector @ =%+ j+ k and vector b = 3i + 25 — 2k,
the equation of line is :

— — -~ - - ~ -~ ~
d+Ab=(i+j+k)+ 37+ 2j — 2k)

(b) 2sin 2

Explanation: Given a and bare unit vectors with inclination is 8
now, |a — b|*= (@ — b).@ —b) = |a|* — a.b—b.a -+ [b]?
-1-2(a.5) + 1

=2-2|al |g| cost

=2-2¢0s8f (where vectors are unit vectors)

=2(1-cosf)

=43‘£n2§ )

thus |G — b|* = 4sin2§

<.|d—b| =2sin

(@) y =secx

Explanation: The given differential equation of the curve is,
dy=ytanxdx = [ % = [tana - dz [on integrating]

= log y =log sec x + log C = log y = log C sec x

= y=Csecx..(i)

Since, the curve passes through the origin (0, 1), then
1=Csec0=C=1

.". Required equation of curve is, y = sec x

(a) 2 sq. units

Explanation: [ ydz = [ sin zdz

Iy yde = —[cosalf

f{;ryda: =11

Jo yde =2




12.

13.

14.

15.

16.

17.

@ =

2

; 3 _dz
Explanation: Let I = [*
P fU 44922
Taking 9 common from Denominator in I
2 2
=7 3 dx e 3 dx dr_ __ 1 -1z
:>I—9fll i-|—-m2_9f0 212, 4 [fa2+m2—ata'n a+c]
g (5)+
H 2
1,3 -1 el 8 —13z |3
=1=3 x 5 |tan 9xz[ta,n 2}
0

(a) -2
Explanation: Given,f(x) = x2+kx+1
For increasing

f(x)=2x+k
k> -2
thus,

k> =2z

Least value of -2

(b)A-A"
Explanation: For every square matrix (A — A’ ) is always skew — symmetric.

1
@ =@
Explanation: Solution.

Since we know that [A~!| = L

4]

(d) u only

Explanation: The given system of linear equation :-
X+y+z=A

5x-y+ puz=10
2X+3y—-z=6
The matrix equation corresponding to the above system is :
1 1 1 X A
5 -1 pu y| =110
2 3 -1 Z 6
1 1 1
Suppose A= |5 -1 pu
2 3 -1
I | 1
A= =1 p | =1(1-3p) -1(-5-2p) +1(15 + 2)
2 3 -1

=1-3p+5+2u +17 = 23-p
For the existence of the unique solution, the value of |A| must not be equal to 0.
Therefore, the existence of the unique solution merely depends on the value of p.Which is the required solution.

®) [0,7] — {5}

Explanation:

To Find: The range of sec’l(x)

Here, the inverse function is given by y = f'1(x)

The graph of the function y = sec”!(x) can be obtained from the graph of

Y = sec x by interchanging x and y axes.i.e, if (a, b) is a point on Y = sec x then (b, a) is the point on the function y = sec(x)

Below is the Graph of the range of sec!(x)




18.

19.

-10 5 0 5 10
From the graph, it is clear that the range of sec™!(x) is restricted to interval
[0,7] - {5}

(©1° + 2z — 322y =0

Explanation: We have,
yz+y')de==z(y’ —z)dy

zydz + yidr = zyPdy — x*dy

zyde — zy’dy + y'dzr + 2?dy =0
zydz + 22dy + ylde — zyPdy =0

z (ydz + 2’dy) + y*(ydz — zdy) =0
z (ydz + 2*dy) + «’y? {vde—=dy) _ 10

z2

zdy—ydz
z (ydz + z’dy) — m2y3{y—2y] =0

i (yd:n + a:zdy) — z2y3d (%] =0
T (yd:c + w2dy) = z%y%d (%)
:c(ydx+.7:2d ) 1
=g (3)

PRSI 3 gy

= y® + 2z + 2cz?y =0
Curve passes through (1, 1)
1+2+2 c=0
1+2+2c=0

3

C=_—2
=93 4+ 2z —32%y=0

(d) A is false but R is true.
Explanation: Assertion: Given, function f(x) = sin x
le.

v mn on_ |
« ol w2 \-/ »X
Y’\f

From the graph of sin x, we observe that f(x) increases on the interval (0, %).

Reason: Given function is f(x) = cos x.




20.

21.

22.

23.

From the graph of cos x, we observe that, f(x) decreases on the interval (0, %).

Hence, Assertion is false and Reason is true.

(a) Both A and R are true and R is the correct explanation of A.
Explanation: By expanding the determinant
apn a2 a3
A=l|asy a9y asy| and Ry, we have
azy az as3
a a a a
A= (_1)1+1&]1 ’ 22 Q23 21 Q423
32 (33 as1 dasz
=ap Ay + apA 2 + a13A3, where Ay; is cofactor of aj;

21 Q22

: (—1)1+2012 as  asz

+ (—1)1+3ﬂ.13

= Sum of products of elements of R; with their corresponding cofactors.

Section B
The domain of sin”! x is [-1,1]. Therefore, f(x) = sin’! -xz) is defined for all x satisfying -1 < X2 <1
= 1>2z2*>-1
=0<z*<1
=g <1
=22 -1<0

= xX-1)x+1)<0
=-—-1<z<1

Hence, the domain of f(x) = sin™! (-xz) is [-1, 1].

The given differential equation may be written as
dy _ x*+52-3
dz —  o+2
22 i 5e—
= dy= (‘C :iz 3) dz [separating the variables]

22 £52-3
=>fdy=f( r+2 )d:r
= {:c +3 — (23—2) } dx +C, where C is an arbitrary constant
[on dividing (z® + 5z — 3) by (z + 2)]

=>y=§+3m—910g|a:+2|—|—0

Therefore, y = x_; + 3z — 9log |z + 2| + C is the required general solution of the given differential equation.
We have

a=[ ]

|A|=4-10=—6adj A =

= 1 -5
A-1=L
5L

To Show: A-31=2(1+3A" 1)

4
e e N BT N
2 1 0 1/_12 -2

—5
-2 4

_[1 0 -1 5
RHS2(I+3A H)=21+6A"172 +6d
¢ ) 0 1] 6l2 -—4
2 0 =1 K 1 5
= -+ =
o Ea A R A
Hence, A-31=2(1+3A" 1)
OR

Given system of equations is

Ax+3y-z=1

X+2y+z=2

SAx+y+2z=-1

The given system of equations will fail to have unique solution, if D =0




A3 -1
ie.| 1 2 =0
-2 1 2
= A4-1)-32+A)-(1+20)=0
=3XA-6-3X-1-2A=0

= 2X-7=0

:>A=-%

For A =-%,we obtain
1 3 -1

Di=| 2 2 1/=-16%#0
-1 1 2

%
Thus, for A = — 7, we have D =0 and D; # 0

Hence, the given system of equations has no solution for A = —%
24. Here,it is given that DD, E, F are the midpoints of the sides BC, CA, AB respectively.
Then, the position vectors of the midpoints D, E, F are given by MTC, %, QTH’

o i i bz - c+a =* aih =
Nowweha\«'e,ALD—I—;E-‘I:?—l—CF::(2 _a+(T)_b+(T -

=2(“+zﬁ) —(@+b+¢)

=(E+5+E)-(&+5+E)

LY
=)
25. Given:
P(A) = Probability of solving the problem by A = %
P(B) = Probability of solving the problem by B = é
Since, A and B both are independent.
= P(A N B) = P(A).P(B)
=P(ANB)=X3=1
The problem is solved, i.e. it is either solved by A or it is solved by B.

=P(AUB)

As we know, P(AUB)=P(A)+P(B)-P (AN B)
=P(AUB)=3 +3 —
=P(AUB)=1%

1_4
6 6
Section C

26. The given integral can be written as
1= [, ze~%da + [ ve*da

For

[°, ze*dz

Using Integration By parts
[fa=Ffg— [ 1d

f’ = e_I! g =T
f=—e*4g=1

[Yze?de = {~ze*}, + [*, e %dz
[P zecde = {—ze = — )",

f_ﬂz ze %dz = {(—1) — (2¢* — €?)}

[L zeode = {-1 - €}

For

[ zemdz

Using Integration By parts
[fa=F9—[fg

e

f=e"g' =1

fuz zetdr = {ze®)2 — fuz e*dz




27.

[ zetde = {ze® — )]

f02 zetdr =2e* —e® +1
[Pzetdz=e*+1

Hence answer is,

ffzerdmz —1—-e2+e24+1=0
‘We have, % =cos(x+y)+sin(x+y)

Using the hint given and substituting x + y =z

dz—z) 4
o —cosz+sinz

Differentiating z — x with respect to x
= % _1=cosz+sinz

dr
= % -1+ cosz+sinz

dz
= —E__ -dx

1+cos z+sinz
Integrating both sides, we have

d _
= f 1+c03:+siuz = fd:l!

We know that cos 2z = 2 cos?z — 1 and sin 2z = 2 sin z cos z

d
= f 2 = z — =T
142 cos? = —1+42sin Zcos =
20', 2 2
z
== ey
f 20082 =42sin =cos =
2 % 2 2
=> f Z z Z = m
2 cos ?(ms ?+5m5)
dz .
= f sini %
2es? & [ 14 e
cos -
2
sec’ %dz
2(1+tan§

Let1+tan§=t

Differentiating with respect to z, we get
SBCz z

dt 2

dz 2

sec 2z

3 2
(e

= f ik X

=logt+c=x

Hence =dt

Resubstituting t
= log(l+tani) +c==x
Resubstitute z

=>10g(1+ta.nx;—y) +c=x

dy

L2y y

sin® (3) = 5+ 5 =0
d,

a =~ 07 (3) )
lety = vx

dl—-—v%—mﬂ

putj;: in eq (i)
v+$%=v—sin2'u
[cosectvdy = [ —4&
-cotv=-log x +c

log x-cotv=c
loga‘:—cot(%) =c
Whenx=1,y= %
c==-1

logz — cot(%) =-1

OR




28.

29.

logz — cot(%) = —loge
loger = cot( )

Let, @ = 51 —2j+5k

Also, given b=3i+k

Also, let

51 —2j +5k=0+70 ... ()
Where u is parallel to b and v is perpendicular to b.
now u is parallel to b.

= Ab

= /\(3% A= fﬁ)

& = 3Xi + Ak ... (ii)

put value of u in equation (1)

5i —23+5k (3/\z+/\k)+v
v—5_} —2j+5k 3\i — /\k
v—(5—3)\)1—23+(5—;\)
Since, v is perpendicular to b
Then v.b =0

[(5—3A)i+ (=2)j+ (56— A)k] - (31 + 0 x j+ k) =

(5-30)@B) +(-2)(0) +(5-A)(1) =0
15-9A404+5—-A=0
20—-10A=0

=>-10A =-20

=> \=2

putting value of A in equation (ii)

i = 3Xi + Ak
=3(2)i + (2)k

U= 6i + 2k

pu[ the value of u in equation (i)

5 —2j+bk=u+70

5i —2j + 5k = (6i + 2k) + 0
¥="5i —2j+ b5k — 6i — 2k
v=—i—2j+3k

a=(6i +2k)+ (—i — 2] + 3k)
Givenvedursare,a'.:)sg+3+4?::.E=2£+63+3£7
The projection of a along b

ab

I
a.b=(Ai+ j+4k)- (27 + 65+ 3k)
=22+6+12

=2)418

b = /2% + 6% + 37

=4/49="T

Given, the projection of vector a along vector b is 4.

20+ 18 =28
2A=10

A=5

Let the given integral be,

j‘ "dx
yl+z

b4 44

OR




30.

31

= j‘ e’ d

\/1+x3
Putx3 =t
= 3x2dx =dt
#mzdx:ﬁ
r=1 i
-3 Vin
1
Ef(r)
1 1
=5/ (vi7 igﬂf
——t]1
l(ut (1+3 ) ]+C’
;4—1
2 3, 1
=2(1+t)2 —3(1+¢)2+C
3 1
=2(1+2%)2-2(1+2%)7+C
1
=2(1+4%) (1+2°-3)+C
:% 1+$3(m3—2)+0

We can write it as [

z(1— sm:c)
=3

Sl]l T

1 ‘31[‘1.’!:)
=

cos? ar

= f xz(1—sinz)
(

1+sine 1tsine)-(1-sinz)

=f x sec? xdx - f X tan x sec x dx
Using by parts we have,

J xsec? xdx - [ x sec x tan x dx = (mfseczmd:r—f(
— (mfsecmtanmdm—f(% -fsecmtana:dm) d:r:)

=(x tan x - [ 1.tan x dx) - (x.sec x - ['1.sec x dx)
= x tan x -In|sec x| - x sec x + In|sec x + tan x| + ¢

= x(tanx — secx) + In|SELERE | 4 ¢

= x(tan x - sec x) + In|1+sin x| + ¢

Given function is: f(x) = |x| + [x - 1]

We have,

(LHL atx=0) = lim f(z)= lim f(0 — h)
=0~ h—0

=lm [(0-h|+[0-h-1]1=1
h—0
(RHL atx=0) = lim f(z)= };in% Ff(0O+h)
z2—0" =
=lim [(0+h/+[0+h-1]]=1
h—0

Also,

f(0)=10[+[0-1=0+1=1

Now,

(LHLatx=1) = xlir.?_ flz)= li%f(l —h)

—lim (L-hj+[1-h-1)=1+0=1

—y

(RHLatx=1)= lim f(z)=lim f(1 + h)

z—1t h—0

—lim (1+h/+[1+h-1)=1+0=1
h—0

Also,

f(1)=[1+[1-1=1+0=1

lim f(z)= lim f(z)= f(0) and

z—0~ z—01

lim f(z) = lim f(z) = £(1)

T—1" z—1"

Hence, f(x) is continuous at x = 0, 1

. Given curves are § = /T ...........(1)

OR

2. [ sec? :vd:z:) d:c)
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and 2y-x+3=0.............(2)

on solving (1) and (2), we get

2/ —(/Z)+3=0

(vVE)? —2y/F—3=0
(VE—3)(VE+1)=0

VT = 3 [as \/x = —1 is not possible|
Sy=3

Hence, required area
=@y — 1)dy

=32y +3) - :f}dy

=9+9-9=9 sq.units
Section D

We first convert the inequations into equations to obtain the lines 5x + y =100, x + y =60, x =0 and y = 0.

The line 5x + y = 100 meets the coordinate axes at A; (20, 0) and B4 (0,100). Join these points to obtain the line 5x +y = 100.

The line x + y = 60 meets the coordinate axes at Ay (60, 0) and B, (0, 60). Join these points to obtain the line x + y = 60.

Also, x = 0 is the y-axis and y = 0 is the x-axis.

The feasible region of the LPP is shaded in a figure. The coordinates of the comer-points of the feasible region OAPB; are O (0,

0), A4 (20, 0), P (10,50) and B, (0, 60).

(60, 0) X

Xy =60
Now, we take a constant value, say 300 (i.e. 2 times the l.c.m. of 50 and 15) for Z. Then,

300 = 50x + 15y

This line meets the coordinate axes at Py (6, 0) and Qq (0, 20). Join these points by a dotted line. Now, move this line parallel to
itself in the increasing direction i.e. away from the origin. P,Q, and P3Qj are such lines. Out of these lines locate a line that is

farthest from the origin and has at least one point common to the feasible region.
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Clearly, P3Q is such line and it passes through the vertex P (10, 50) the convex polygon OAPB,. Hence, x = 10 and y = 50 will

give the maximum value of Z.

The maximum value of Z is given by
Z =50x10 + 15x 50 = 1250.

R = {(a,b) = |a.b| is divisible by 2.
where a,bc A= {1,2,3,4,5}
reflexivty

For any a€ A,|a—a|=0 Which is divisible by 2.
c.(@a)erforallae A

So ,R is Reflexive

Symmetric :

Let (a,b) € R foralla,be R

|a—b| is divisible by 2

|b—al is divisible by 2

(a,b)er= (b,a)ER

So, R is symmetirc .

Transitive :

Let (a,b) € R and (b,c) € R then
(a,b) € R and (b,c) € R

|a—b| is divisible by 2

|b—c| is divisible by 2

Two cases :

Case 1:

When b is even

(a,b)€ R and (b,c) € R

|a—c] is divisible by 2

|b—c]| is divisible by 2

|a—c] is divisible by 2

c.(a,0ER

Case 2:

When b is odd

(a,b) € R and (b,c) € R

|a—c| is divisible by 2

|b—c| is divisible by 2

|a—c| is divisible by 2

Thus, (a,b) € R and (b,¢) € R = (a,c) € R
So R is transitive.

Hence , R is an equivalence relation

‘We observe the following properties of relation R.
Reflexivity: For any a €N

a-a=0=0xn

=> a - a is divisible by n

=(a,a)eR

Thus, (a, a) € for all a € Z. So, R is reflexive on Z
Symmetry: Let (a, b) €R. Then,

(a,b)eR

= (a-b)is divisible by n

= (a-b)=npforsomepe Z

=b-a=n(-p)

= b-aisdivisiblebyn [ pe Z= —pe 7|

= (b,a)eR

Thus, (a, b) € R = (b,a) €R foralla,b € Z.

OR




So, R is symmetric on Z.

Transitivity: Let a, b, c € Z such that (a, b) €R and (b, ¢) € R. Then,

(a,b)eR

=> (a - b) is divisible by n

= a-b=npforsomepec Z

and, (b, c) € R

=+ (b - ¢) is divisible by n

= b-c=nqforsomeqe Z

s.(@ab)eRand(b,c)eR

=a-b=npandb-c=nq

=(a-b)+(b-c)=np+nq

=a-c=n(p+q)

= a-cisdivisiblebyn [, p,ge Z=p+qec Z]

=(a, )R

Thus, (a, b) € Rand (b, c) € R=-(a,c) € Rforalla, b, c € Z.
34. Here,it is given that

7= (i 427+ 3k) +A(2i + 35 + 4k)

F=(4i+ ) +u(5i +2j + k)

Here,

@ =i+ 2j+3k

_} -~ -~

by =27 + 35 + 4k

as =43+

— - .o

by =5i+2j+k

Thus,

5 - |t J Kk

by xby=|2 3 4
5 2 1

-

= i(3— 8) — j(2 — 20)+k(4 — 15)
— — ~ » -
b] * b2 =—bi+ ]—8_1 — 11k
- =
o.[b1 X by|= /(=52 + 182 + (~11)2

=4/25+ 324 + 121
= /470

a—ar=(a-1)i+(1-2)j+(©0-3)k

o ~8 =81 ~3—3k

Now,we have
(b1 x ba) - (@ — a1) =(~53 + 18] — 11%) - (3 — j - 3h)
= ((—5) x 3) + (18% (—=1)) + ((—11) x (-3))

=-15-18 +33
=0
Thus, the distance between the given lines is
A
d— (by xby)-(ag—ay)
- - =
by x by
nd=|-
VAT0
.. d =0 units
Asd=0

Thus, the given lines intersect each other.

Now, to find a point of intersection, let us convert given vector equations into Cartesian equations.
For that putting T = xi+ yj + z]; in given equations,

= Ly :xi +yj + 2k = (i +2j + 3k) + A(2i + 3] + 4k)

= Ly:xi+yj +zk= (4i + )+ pu(5s + 2 + k)
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=L (x—1)i+F—2)j+(z—3)k=2x1 +3A) + 4k
= Ly: (x—4)i + (y — 1)j+ (2 — 0k = Bpi + 2uj + pk
g sl s B
S it et ah”

General point on L1 is
X1=2A+1,y1=3A+2,2;=4A +3

Suppose, P(x1, ¥y, Z1) be point of intersection of two given lines.

Thus, point P satisfies the equation of line L.
2AH1-4 _ 3A+2-1_ 4A+3-0

= 5 _ 2 1
2A=F 3R

: 5 2
=4A—-6=1BA-+5

= 11A=—11

= A=-1

Thus, x; =2(-1) + 1,y =3(-1) + 2,2 =4(-1) + 3
=x1=-Ly1=-1,z21=-1
Therefore, point of intersection of given lines is (-1, -1, -1).
OR
Line passing through (1, 2, 3)
led=1+ 23’ + 3k and parallel to the given planes is perpendicular to the vectors
31 :E—_}'—l—ﬁe and
by=3i+j+k

Required line is parallel to 51 X 52

— — — 2 J k — — — — — —

b=b xby=|1 -1 2|=i(-1-2)—J4(1—6)+k(1+3)=—-3i+5j+ 4k
3 1 1

Required education of line is : -

T=a+ b
F=i+2j+3k+ A (-31 +5j +4k)
It is given that f(x) = [x| - |x + 1]
The given function f is defined for real number and f can be written as the composition of two functions, as
f = goh, where g(x) = |x| and h(x) = |x + 1|
Then, f=g-h
First we have to prove that g(x) = [x| and h(x) = |x + 1| are continuous functions.
g(x) = |x| can be written as
il { —x, ifz <0
xz,ife >0

Now, g is defined for all real number.
Let k be a real number.
CaseI: Ifk <0,
Then g(k) = -k
And ﬂlcl_r}xig(a:} = ilﬂ(—:z:) =—k
Thus, lim g(z) = g(k)

r—k
Therefore, g is continuous at all points x, i.e., x > 0|
Casell: If k > 0,
Then g(k) = k and
limg(z)=limz =k
r—k r—k
Thus lim g(x) = g(k)

x—k
Therefore, g is continuous at all points x, i.e., x < 0.
CaseIll: If k =0,
Then, g(k) =g(0)=0




lim g(z) = lim (—z)=0

z—0" z—0~

lim g(z) = lim (z)=0

z—0" z—07

. lim g(z) = lim g(z) = g(0)
x—0 z—0"

Therefore, g is continuous at x = 0
From the above 3 cases, we get that g is continuous at all points.
g(x) = |x + 1| can be written as
() — { —(z + l)-, ife < —1
r+1,ife>—
Now, h is defined for all real number.
Let k be a real number.
Casel: Ifk < -1,
Then h(k) = -(k + 1)
And limh(x) = lim[—(x+1)] = —(k+ 1)
r—+k x—k
Thus, lim h(x) = h(k)
x—k
Therefore, h is continuous at all points x, i.e., x <-1
Casell: If k> -1,
Then h(k) =k + 1 and
lim A(z) = lim(z + 1) =k + 1
r—k x—k
Thus, lim h(z) = h(k)
r—+k
Therefore, h is continuous at all points x, i.e., x > -1.
CaselIll: If k = -1,
Then, h(k) =h(-1)=-1+1=0
lim A(z) = lim [-(x + )] =-(-1 +1)=0
r—1" r—1"

lir:{l+ h(z) = Iim 1) =<1+ =0
*, lim h(z )— hm L h(z) = h(-1)

z—1" z—17T

Therefore, g is continuous at x = -1
From the above 3 cases, we get that h is continuous at all points.
Hence, g and h are continuous function.
Therefore, f = g —h is also a continuous function.
Section E
36. Read the text carefully and answer the questions:
A tin can manufacturer designs a cylindrical tin can for a company making sanitizer and disinfectors. The tin can is made to hold

3 litres of sanitizer or disinfector. The cost of material used to manufacture the tin can is $100/m2.

(i) Given, r cm is the radius and h cm is the height of required cylindrical can.

Given that, volume of cylinder = 31 = 3000 cm? (*,* 11 = 1000 cm?)
= r?h = 3000 = h= 2%
mr
Now, the surface area, as a function of 1 is given by
S(r) = 2ar? + 27rh = 272 + 27r (3030)

=20 [_2 60[1{]




(ii) Now, S(r) = 2mrr? + 20
= S'(r) = 4mr — 2
To find critical points, put S'(r) =0

=, 4rd —6000 -0
2

1/3
s B 600:} — (1500)

T

12000
Also, S”(r)|,, N e T
=4n 4+ 8 =127 >0
Thus, the critical point is the point of minima.

(1i)The cost of material for the tin can is minimized when r = \/ 1% ¢m and the height is

OR

273 +6000

We have, minimum surface area = -

1500
:w_ 9000 — 1153.84 cm?

‘S/E 78
Cost of 1 m? material = 100
. Cost of 1 cm? material = X %m
LB = 11,538

37. Read the text carefully and answer the questions:
To promote the making of toilets for women, an organization tried to generate awareness through

.. Minimum cost =

i. house calls
ii. emails and
iii. announcements.

The cost for each mode per attempt is given below:

3000

o 31500
2_2¢ [

1.X50
2.320
3.%40
The number of attempts made in the villages X, Y and Z are given below:

() (i) (iii)
X 400 300 100
Y 300 250 75
Z 500 400 150

Also, the chance of making of toilets corresponding to one attempt of given modes is

1. 2%
2.4%
3.20%
(i) Total number of toilets that can be expected in each village is given by the following matrix.
X [ 400 300 100 2/100
Y [ 300 250 75 4/100

Z | 500 400 150

20/100




X[8 + 12 + 20] X [40
Y|6 + 10 + 15|=Y |31
Z L1 + 16 + 30] Z 56
X=40,Y =31,Z=56

(i) X [400 300 1007 [ 2/100
Y |300 250 75 | | 4/100
Z 500 400 150] | 20/100
X[8 + 12 + 20] X [40
Y|6 + 10 + 15|=Y |31
z 10 + 16 + 30] Z 56

Total attempt made in all the villages = 2475
Total number of toilets that can be expected after the promotion in all the three-villages = 40 + 31 + 56 = 127

The percentage of toilets that can be expected after the promotion in all the three-villages = % x 100 = 5.13%

(iii)Let XA, B and XC be the cost incurred by the organization for villages X, Y and Z respectively. Then A, B, C will be

given by the following matrix equation.

400 300 100 50 A
300 250 75 200 =|B
500 400 150] |40 C
A 400 x 50 4 300 x 20 + 100 x 40
= | B| =] 300 x 50+ 250 x 20 + 75 x 40
C 500 = 50 4 400 x 20 + 150 x 40
20000 + 6000 + 4000 30000
= [ 15000 + 5000 + 3000 | = | 23000

25000 + 8000 + 6000 39000
Cost is 330,000.

OR
400 300 100] [50 A
300 250 75| |20|=|B
500 400 150 [40 C
A 400 x 50 + 300 x 20 + 100 x 40
= | B| = | 300 x 50 4250 x 20+ 75 x 40
LC] L1500 x 50 + 400 x 20 + 150 x 40
A 20000 + 6000 + 40007 [ 30000
= | B | = | 15000 + 5000 + 3000 | = | 23000
|c] 25000+ 8000+ 6000] [ 39000

Hence total cost is = 92000

38. Read the text carefully and answer the questions:
In an office three employees Govind, Priyanka and Tahseen process incoming copies of a certain form. Govind process 50% of the

forms, Priyanka processes 20% and Tahseen the remaining 30% of the forms. Govind has an error rate of 0.06, Priyanka has an

error rate of 0.04 and Tahseen has an error rate of 0.03.

(i) Let A be the event of committing an error and E4, E; and E3 be the events that Govind, Priyanka and Tahseen processed

the form.
P(E;) = 0.5, P(E;) = 0.2, P(E3) = 0.3
P(E_l) =0.06, P( A )=0.04, P( E.'s) 0.03

Using Bayes' theorem, we have




. ()

A A A
E1)-P( 4 )+ P(EBp)-P[ 4 )+ P(Es)- P &
P(Ey) (El) P(Ey) (Ez) P(E3) (Ez)
5 0.5%0.06 _ 30
0.5%0.06+0.2%0.04+0.3x0.03" 47

.. Required probability = P (%

_ By _q,_30 _17
'I_P(A)_l a7~ 47

(ii) Let A be the event of committing an error and E4, E; and E3 be the events that Govind, Priyanka and Tahseen processed

the form.

P(E;) = 0.5, P(Ey) = 0.2, P(E3) = 0.3

P(%) = 0.06, P(Eiz) =0.04, P(%) =0.03
P(ANEy) =P (%) P (Ey)

= 0.04 x 0.2 =0.008
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