Class XII Session 2024-25
Subject - Mathematics
Sample Question Paper - 10

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. IfA= [aij] is a scalar matrix of order n X n such that ajj = k for all i, then trace of A is equal to [1]
a) % b)n-k
c) nk dyn+k

2. Let A and B be two invertible matrices of order 3 x 3. If det (ABA") = 8 and det (AB™) = 8, then det (BA"'B") is [1]

equal to
a) 16 b)
01 d)
3. If Aisa3x3matrix and |A| = -2, then value of |A (adj A)| is [1]
a) -2 b) 8
c)?2 d) -8
4. If y =log (sin eX), then j—i is: [1]
a) cot e b) eX cot eX
©) cosec e d) X cosec e
5. The direction ratios of a line parallel to z-axis are: [1]
a)<0,0,0> b)<1,1,0>
0<1,1,1> d)<0,0,1>

d
6.  What is integrating factor of Ey +y sec X = tan x? [1]
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11.

12.

13.

14.

15.

16.

a) sec x

C) sec X + tan X

The corner points of the feasible region determined by the system of linear constraints are (0, 10), (5, 5), (15,

15), (0, 20). Let Z = px + qy, where p, q > 0. Condition on p and q so that the maximum of Z occurs at both the

points (15, 15) and (0, 20) is

b) eSec X

d) log (sec x + tan x)

a)q=3p b)q=2p
gp=q dp=2q
-1

Which of the following is the principal value branch of cosec

253 w5510
o0 -3 D[]
b =
D b (2+1)
c)(e+1) d)(%—l)
1
The order of the single matrix obtained from | 0 { {_21 8 ﬂ _ [
2 3x2 23
a)2x 3 b) 3 x 3
c)3x2 d)2 x 2

The solution set of the inequality 3x + 5y < 4 is

x?

a) an open half-plane not containing the origin. b) an open half-plane containing the origin.

¢) a closed half plane containing the origin. d) the whole XY-plane not containing the line
3x + 5y =4.

If the vectors 47 + 113 + ml;:, i + 23 + 6k and i + 53 + 4k are coplanar, then m =

a) 38 b) -10

Ao d) None of these
atib ctid|_
—c+id a—ib|

a) (a2_b2_c2_d2) b) (82+b2+C2-d2)

C) (aZ_b2+C2_d2) d) (32+b2+C2+d2)

If P(A) = +,P(B) = 2and P(AU B) = 1, then P(B/A) + P(A/B)equals

. . . . d; — —y .
The solution of the differential equation Ey ="V tafeVis

3 3
a)ex+ey=%+c b)ex-ey=%+c

3

Qy=eXY_x2eV+c d)ey—ex=%+(}

The area of a triangle with vertices A, B, C is given by

[1]

(1]

[1]

[1]

[1]

(1]

[1]

(1]

[1]

[1]
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

or b 1T TR

|AB x AC| §|AC x AB|

0135 T Ry

If £(x) kx + 5, when x < 2
X =

x4+ 1, whenx > 2

is continuous at x =2 thenk = ?

a) -2 b) -1
c)2 d) -3

The lines 1; and 1, intersect. The shortest distance between them is
a) infinity b) negative
¢) positive d) zero

Assertion (A): The rate of change of area of a circle with respect to its radius r when r = 6 cm is 127t cm%/cm.

Reason (R): Rate of change of area of a circle with respect to its radius r is %, where A is the area of the circle.

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.
¢) A is true but R is false. d) A is false but R is true.

Assertion (A): A relation R = {(a, b): |a - bl <3} defined on the set A = {1, 2, 3, 4} is reflexive.
Reason (R): A relation R on the set A is said to be reflexive if for (a, b) € R and (b, c) € R, we have (a, c) € R.

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.
¢) A is true but R is false. d) A is false but R is true.
Section B

Find the value of cos ™! % + 2sin~! % .

OR
Write the interval for the principal value of function and draw its graph: cos™ x.

A particle moves along the curve 6y = x3 + 2. Find the points on the curve at which y-coordinates is changing 2

times as fast as x - coordinates.
Show that f(z) = cos(2z + %) is an increasing function on (3?”, 7—;)
OR

Show that the function given by f (x) = sin x is neither increasing nor decreasing in (0, )

ion: —L——
Integrate the function: PR

Find the matrix X for which: [3 Z]X{_ll] = {2 _1]
7 5 -21 0 4

Section C

us
Evaluate [, —%
6

1+,/tanx

A doctor claims that 60% of the patients he examines are allergic to some type of weed. What is the probability

that exactly 3 of his next 4 patients are allergic to weeds?

Evaluate the integral: [ sec™ ! Vzdz
OR
LT z m(r—a)
Prove that: fO 1—cos asin T sina

[1]

[1]

[1]

[1]

[2]

[2]

[2]

[2]
[2]

3]
3]

3]



29.

30.

31.

32.
33.

34.

35.

36.

Solve the initial value problem: Zz—y +ytan x = 2x + x2 tan x, y(0) = 1 [3]

OR
Solve differential equation: % —ytanx = €*
The two adjacent sides of a parallelogram are 2 — 43 — 5kand 27 + 23 + 3k. Find the two unit vectors [3]

parallel to its diagonals. Using the diagonal vectors, find the area of the parallelogram.

OR
Leta = i + 4j + 2k, b=3i— 2j + Tk and ¢ = 24 — j + 4k. Find a vector d which is perpendicular to both @
and 8, and E.J = 15.

|z| + 3,2 < —3 [3]
Find all points of discontinuity of f where f is defined as follows,f(x) = —2r,—-3<x<3
6+ 2,2 > 3
Section D
Find the area of the region {(z,y) : 0 < y < (22 +1),0<y<(z+1),0< z < 2} [5]

Let f: W — W be defined as f(n) =n - 1, if n is odd and f(n) = n + 1, if n is even. Show that f is invertible. Find  [5]
the inverse of f. Here, W is the set of all whole numbers.

OR
LetA={1,2,3}and R ={(a,b ):a,b € A and |a,2 — b2| < 5. Write R as set of ordered pairs. Mention whether R is

i. reflexive

ii. symmetric
iii. transitive

Give reason in each case.

Three shopkeepers A, B and C go to a store to buy stationery. A purchases 12 dozen notebooks, 5 dozen pens [5]
and 6 dozen pencils. B purchases 10 dozen notebooks, 6 dozen pens and 7 dozen pencils. C purchases 11 dozen
notebooks, 13 dozen pens and 8 dozen pencils. A notebook costs 40 paise, a pen costs ¥1.25 and a pencil costs
35 paise. Use matrix multiplication to calculate each individual's bill.
Show that the right circular cylinder of given surface and maximum volume is such that its height is equal to the [5]

diameter of the base.

OR
Show that the semi-vertical angle of a cone of maximum volume and given slant height is tan"!y/2 or cos™ %
Section E
Read the following text carefully and answer the questions that follow: [4]

A building contractor undertakes a job to construct 4 flats on a plot along with parking area. Due to strike the
probability of many construction workers not being present for the job is 0.65. The probability that many are not
present and still the work gets completed on time is 0.35. The probability that work will be completed on time
when all workers are present is 0.80.

Let: Eq: represent the event when many workers were not present for the job;
E»: represent the event when all workers were present; and
E: represent completing the construction work on time.

i. What is the probability that all the workers are present for the job? (1)
ii. What is the probability that construction will be completed on time? (1)
iii. What is the probability that many workers are not present given that the construction work is completed on

time? (2)



37.

38.

OR
What is the probability that all workers were present given that the construction job was completed on time?
@)
Read the following text carefully and answer the questions that follow: [4]

If a1, by, c; and ay, by, ¢y are direction ratios of two lines say L and L respectively. Then L || Lo iff
b
Z—; =21 = Y andL1J_ L, iff ajap + byby + cycp = 0.

Ll 2

e T /

i. Find the coordinates of the foot of the perpendicular drawn from the point A(1, 2, 1) to the line joining B(1,
4, 6) and C(5, 4, 4). (1)
ii. Find the direction ratios of the line which is perpendicular to the lines with direction ratios proportional to (1,

-2,-2)and (0, 2, 1). (1)

iii. What is the relation between lines =2 = —==—and—=—F=".(2)
OR
If 11, mq, ny and 1, my, ny are direction cosines of I.; and Ly respectively, then what is the condition for L
parallel to Ly (2)

Read the following text carefully and answer the questions that follow: [4]

Sheetal rides her car at 25 km/hr. She has to spend ¥2 per km on diesel and if she rides it at a faster speed of 40

km/hr, the diesel cost increases to ¥ 5 per km. She has ¥ 100 to spend on diesel.

i. Formulate above information mathematically. (1)
ii. Represent the given information graphically. (1)
iii. Find the maximum distance covered by her in hour? (2)
OR

If Z = 6x - 9y be the objective function, then find maximum value of Z. (2)



Solution

Section A

(c) nk

Explanation: - A = [ajj]x

Trace of A, ie, tr (A) =D afi =1=aj +ap + ... + anm
=k+k+k+k+k+..(ntimes)

= k(n)

=nk

@ 55
Explanation: %
()-8
Explanation: -8

(b) e* cot e*
Explanation: e* cot e*
y = log (sin €¥)

dy 4 . X

o= I log (sin e*)

- _1 4. X
sine® dx Sin €

(d)<0,0,1>
Explanation: <0, 0, 1 >

(c) sec x + tan x

Explanation: We have,

dy

e =

5, T ysecx tandx

Comparing with ﬁ +Py=Q

P=secx, Q=tanx

LF. = efseczdz _ elog(sechrtanm) —secz - tanzx

(@g=3p
Explanation: Since Z occurs maximum at (15, 15) and (0, 20), therefore, 15p + 15q = Op + 20q = q = 3p.

®) [+, 5] - {0}
Explanation: We know that the principal value branch of cosec’! x is [%ﬂ, g] — {0}

@f(e-1)

™
Explanation: I = [;* €% sec? zdzx



10.

11.

12.

13.

14.

15.

Let,tanx =t,

Differentiating both side with respect to t
2 ,dz
sec®zo- =1

= sec?x dx = dt

Atx=0,t=0
Atz=7,t=1
I= [ etdt
tl
— ofb
—el .0
=e-1
()3 x 3
1 -1
. -1 0 2 0 1 23
Explanation: |0 2 -
2 0 1), 10 21],,,
2 3 3x2
B é ;1 [—1 -1 —21]
B 1 0 —20],.,
:2 3 3x2
-2 -1 -1
=1 2 0 —40
[ 1 -2 —102] 5.5

(b) an open half-plane containing the origin.

Explanation: The strict inequality represents an open half plane and it contains the origin as (0, 0) satisfies it.

(d) None of these

Explanation: Given vectors 4 + 113 + mk. i + 23 + 6k and i + 5; + 4F are coplanar then

4 11 m

7T 2 6|=0

1 5 4

— 4(8-30)-11(28-6) + m(35-2) =0
-88-242+33m=0
-330+33m=0

m =10

(d) @2 +b%+c?+dd)
Explanation: A = (a + ib)(a - ib) + (c - id)(c + id) = (a% + b% + 2 + d?)

@ 5

Explanation: Here, P(A) = 1%, P(B) = % and P(AU B) = %
P(B/A)+ P(A/B) =

P(BNA) P(ANB)
P(A)+P(B)—P(AUB)

CVRCT
. P(A)+P(B)—P(AUB)
B P(A) T P(B)




16.

17.

18.

19.

20.

21.

Explanation: We have, % =e* Y+ x2e Y
= e dy = (e* + x?)dx
= [eldy= [ (e + &%) dz

3
=eV=e'+ T4

3
=eV-ef= S+

—r =
(d) 1|AB x AC|
— —
Explanation: The area of the parallelogram with adjacent sides AB and AC = | AB x AC/|. Hence, the area of the triangle

— —
with vertices A, B, C = %\AB x AC|.

(b) -1

Explanation: For continuity left hand limit must be equal to right hand limit and value at the point.
Continuous at x = 2..
LHL=lim _, (kz+5)
= limy_0(k(2 — h) + 5)
=k(2-0)+5=2k+5
RH.L =lim, ,5+(z + 1)
= limy 02+ h+1)
=2+0+1

=3

As f(x) is continuous,we get
2k+5=3

k=-1.

(d) zero
Explanation: Since the lines intersect. Hence they have a common point in them. Hence the distance will be zero.

(a) Both A and R are true and R is the correct explanation of A.
Explanation: Both A and R are true and R is the correct explanation of A.

(c) A is true but R is false.

Explanation: Assertion is true because for each elementa € A,Ja-a|=0<3,s0(1,1) e R,2,2) € R,(3,3) € R, (4,4)
€ R therefore R is reflexive.

Reason is false because a relation R on the set A is said to be transitive if for (a, b) €R and (b, c) €R, we have (a, c) € R

Section B

Let cos_l(

1
) = . Then, cosz = 5= cos(%) .

1
2
cos '(3) =%
Let sm’l(%) =y. Then, siny = % = sin(%) .
sin’l(%) =z
ccos 1 (3)+2sint(5) =F 4+ E T4 I

OR



Principal value branch of cos™!
m

Y =cos

=1

x is [0, 7] and its graph is shown here,

2 15 _ -0 i} o
22. Given curve is,
6y = x3+2
ﬁ —3g2.9
=6 d 3z dt (@)
leen ——2 ... (i)

from (i) and (11), 2 ( E) =x? . i—f
=x=12

whenx =2,y =

z;whenx=-2,y=-1

Therefore, Points are (2, 3) and (-2, -1)

23. Given: f(z) = cos(2z + )
f'(z)=—2sin(2z + §)
Now,
€5
3T m
ry <zr< Y
B
—+—<2.’1}+ < —+—
w<22z+ L < 27r
sin(2z + ) <0
—2sin(2a:+ >0
f'(x) >
3r Tm
)

Hence, f(x) is increasing on (<, &

8

L

The function is f (x) = sin x
Then, f’'(x) = cos x

OR

Since for each x € (0, 2) cos x > 0, we have f’(z) >0

Therefore, f is strictly increasing in (0 5 ) ...... @8

Now, The function is f (x) = sin x
Then, f'(z) = cosz

Since, for each z € (2 ,) , cos x <0, we have f'(z) <0

Therefore, f is strictly decreasing in (g

From (1) and (2),

) I ¢)

It is clear that f is neither increasing nor decreasing in (0, 7).

24. Clearly, 92% + 6z + 5 = (3w + 1)2

| et = Grar
Let3x+1=t

= 3dx =dt

(3J:+1 )

1 1 1
[ amw® =3
[tan 1(5)] +C

1
3
1 —1( 3x+1

¢ tan (—2 )+C

(2)?



sLed=|> 2|B=|"1 Y eo=|? *
75 —2 1 0 4

Then The given equation becomes as
AXB=C

=X=A"1cB"!

now |[A|=35-14=21

and B|=-1+2=1

A1 i) :i[ 5 —2]

|4] 21| -7 3
|B| 12 -1
o x-A-lcp-l=L1 5 =22 -1 1 -1
21 -7 3 0 4 2 -1
_L'10+0 —5—8] [1 —1]
-14+40 T+12][2 -1
_ 1 10 —13] {1 —1]
21:—14 19 2 -1
_ 1 10 — 26 —10—1—13}
211 -14+38 14—19
[ 16 3]
Hence, x = =
24 -5
Section C

7('/3 dx
26.1 f 1++/tanz

7r/3 dz /3 \/cos T
f‘/r/ﬁ 14, /32 fﬂ/ﬁ \/costm/smzd ~(1)

cos T

/3 Vsinz
I= [0 T i ()

Addmg (1) and (2), we get

I=["P1da
/3
= [=]7%
=5-3=3

1_12

27. Let us define the following events:
A = First patient is allergic to weeds, B = Second patient is allergic to weeds C = Third patient is allergic to weeds, D = Fourth
patient is allergic to weeds

Clearly, A, B, C, D are independent events such that

P(A)=P(B) = P(C) =P(D) = o = +

Therefore, required probability is given by,

=P[(ANBNCND)U(ANBNCND)UANBNCND)U(ANBNCND)

=P(ANBNCND) +P(AmBﬂCmD)+P(AmBmCmD) +P(AmBmCmD)

= P(A) P(B) P(C) P(D)+P(A) P(B) P(C) P(D) + P(A) P(B) P(C) P(D) + P(A) P(B) P(C) P(D)
28. Let the given integral be ,

I= [sec ! /zdx

Putting /= = sec 6

= x = sec’d

= dx =2 sec 6 sec 0 tan 6 df



29.

=2 sec?d tan 0 d
I=2 [6@sec? ftan 6d0
= 2 [ Gtan fsec? 6d0

Considering @ as first function and tanf sec? 6 as second function
I=2 [0% - fl%dé’] ('.'ft&nGsec2 tan 0dg = #)
=0tan?0 — [ (sec?d—1)df
=0tan?0 —tan 0+ 0+ C
:0(1 +tan20) —tanf+ C
=0sec’f — y/sec2d—1+C
=sec !z — Tz —1+C
=zsec l\/z—yz—-1+C

OR
Let I = foﬂ mdw . Then,

B G o) B
I= fO 1—cos asin(r—z)

By using property of defnite integrals,

dz

T x
= I_fo 1—cosasin:cdx_ 0 1-cosasinz
- T 1 e
= I_ﬂ-fo lfcosasinzdx 1
_ m 1
= 2I_T‘-fo lfcosasinzdw
1+tan? z/2
= 2I=x["
f() (1+tan2 z/2)—2 cos atanz/2
2
sec” /2
= 2I=n
fo tan? z/2—2 cos atanz/2+1
sec? /2
=

I= EfO tan? z/2—2 cos atanz /2+1 z
Let tan3 =t. Then, d (tan §) = dt = sec? $dz = 2dt

Also, z=0=t=tan0=0andz=m=1t=tan7 =00
290 {2 9t cosa+l

I=rx [ ! dt

(t—cos a)?+ (1 —cos? @)

_ o0 1
I=m|,

sin? at-(t—cos a)?

_ T t—cos a
I= sina |:ta'n ( sin o )}

I

12 E

sinao

v
b
sina

0
tan~ 1a7ta 1(—cota)]
E—l—tan ta) o
I=3 {%Han*{tan(%— N} = w5+ 3o = 5

sin o sin

A

The given differential equation is,

Z—z +ytanx=2x+x2tanx,y(0)=1

It is a linear differential equation. Comparing it with,
dy —

- TPy=Q

P=tanx,Q=2X+x2tanX

LF. = e/ rdz

_ eftanzd:c

— elog |sec x|

Solution of the equation is given by,

yx (LE)= [ Qx (LF)dx +c

2

ysecx = [ (2x + x* tan x) sec dx + ¢

=f2xsecxdx+fxzsectanxdx+c

= [ 2x x sec x dx + [x2 X J secxtanx dx - [ (2x [ sec tan x dx) dx] + ¢

ysecx = [ 2x sec dx + x?

secx - [ 2xsecxdx +c
ysecx:X2 sec x + C...>I)

Putx=0,y=1



30.

1=0+c
c=1
Put c = 1 in equation (i),

ysecxzxzsecx+1

— 2 1
=x°+
y X secx

y=X2+COSX

The given differential equation is,

dy =z
7 —ytanz =e

It is a linear differential equation.
Comparing it with Z—z +py=Q
P=-tanx, Q=e*

LF. = e/ i

— ¢ Jtanzdz

_ ¢ logsecz

= CoS X

Solution of the given equation is given by,

yAF)= [Q X (I.F)dz + ¢

ycosz = [€* coszdr + 1

ycosx=1+cq..(1)

I= [€"coszdz

Using equation by parts

I=e¢" [coszdr — [(e” [coszdz)dz + ¢
=e"sinz — [e”sinzdr + ¢

=e"sinz — [e” ([ sinzdz) — [ (e*(f sinzdz)dz] + ¢,
I=¢e"sinx + e* cosx — fe“” coszdzx + ¢y
I=¢€"(sinz + cosz) — I + ¢

2] = e*(sinz + cosz) + c2

I = ze*(sinz + cosz) + 3

Using equation (i)

1 g
ycosz = ye’(sinz + cosz) + ¢

Let ABCD be the parallelogram.
. C
- o . - -
* -~
IH"\--"“-
r N
A i B

According to the question,

— o ~ ~ — ~ ~ ~
AB=2i —4j —5kand AD = 2i + 2j + 3k.
By using parallelogram law of addition , we get

— — — ~ ~ ~
The diagonal AC is givenby AB + AD= 44 — 2j — 2k

— e T S
The diagonal BD is givenby BC + BA= AD — AB=6j + 8k
%

Now, the unit vector along AC' is given by
5 ..
AC  4i—2j—2k
V16+4+4
47252k
ez
4i—25—2k
26

OR



_Lei-i-

%
the unit vector along BD is given by
BD _ 6j+8k

| ;D‘ V/36+64

_ 6j+8k

10 R

_ 1(a5

= < (3j + 4k)

Now, area of parallelogram ABCD

- =
= 2|AC x BD|

S Gk

Here, AC x BD=1|4 -2 _2

X | 0 6 8A
=1i(—16+12) — j(32 — 0) + k(24 — 0)

~

= —4i — 32 + 24k
- =

|AC x BD| = v/(—4)% + (—32)2 + (24)2

=,/4 (148 +6%)

=4,/1+64+36

= 4,/101

.". Area of parallelogram ABCD = % x 44/101
= 24/1015sq units.

OR
Given: Vectors @ =i 4+ 4] + 2k andb=3i — 25 + 7k
We know that the cross-product of two vectors, @ x b is a vector perpendicular to both @ and b

Hence, vector (Z which is also perpendicular to both d@ and B is ci = (a X g) where A = 1 or some other scalar.

- - —

. i j k
Therefore,d = A|1 4 2
3 -2 7

:)\[%(28+4)—3’(7—6)+I%(—2—12)}
—d =32\ — \j — 140k ..(0)

Now given & = 2 —3—|—4IA~c and é.d = 15
¢.d=15

=2(32X\) + (=1) (=) + 4 (—14X\) = 15
= 64X+ A — 56A =15

=9\=15

15
=>)\=?
=S A=2

3
Putting A = % in eq. (i), we get

5:5[322—5—141%}
T
;»d:§[1601—5g—70k}

. Given function is

|| +3, x<-3 —z+3,z< -3
f(x) = 2z, -3<zr<3=4§ —2z,-3<z<3
6x + 2, z>3 6x 4+ 2,2 >3

First, we verify continuity at X = - 3 and then at x = 3
Continuity at x = -3

LHL= lim f(z)= lim (—z+ 3)
z—(-3)" z—(-3)"

= LHL = lim[—(—3 — h) + 3]
h—0
=1lim(3 + h + 3)
h—0



32.

33.

=3+3=6
andRHL = lim f(z)= lim (—2z)

z—(—3)T z—(—3)"
= RHL=1lim[-2(~3 + h)]
h—0
= }Lig[l](ﬁ —2h)
= RHL =6
Also, f(-3) = value of f(x) at x =- 3
=(-3)+3
=3+3=6
. LHL = RHL = {(-3)
."f(x) is continuous at x = - 3 So, x = - 3 is the point of continuity.
Continuity at x =3
LHL = lim f(z) = lim [—(2z)]
3" T3~
= LHL = lim[-2(3 — h)]
h—0

= lim(—6 + 2h)
h—0
= LHL =-6
and RHL = lim f(z)= lim (6z + 2)
z—37 z—3"

= RHL = lim[6(3 + k) + 2]
h—0

= RHL =20
LHL # RHL
.. fis discontinuous at x = 3 Now, as f (x) is a polynomial function for x < -3, -3< x < 3 and x > 3 so it is continuous in these
intervals.
Hence, only x = 3 is the point of discontinuity of f(x).
Section D

o P B
x=1 %==

¥
There are three curves respectively,
Ci={x,y0<y<z’+1}
C={xy0<y<z+1}
C3={xy)0<z<2}

The points of intersection of, y = x% and y =x + ly are A(0,1) and B(1,2).
The required area of shaded region = fol yide + ff yadz
where y; =x?+ landy, =x + 1
A= [N@? + )de + [P (@ + 1)de
B [}_3 i CC](I) B [§: w]%8+2479 23 .
:(§ _0)+(4—5):T:?3q.umts

n—1, ifnisodd
n+1, if niseven
Injectivity: Let n, m be any two odd real numbers, then f(n) = f(m)
=n-1=m-1

Given: f : W — W defined as f(n) = {

=n=m
Again, let n, m be any two even whole numbers, then f(n) = f(m)



=n+tl=m+1
=n=m
If n is even and m is odd, then n % m.
Now n is even implies f(n) = n+1 and f(m) = m-1.
Therefore, f(n) # f(m)
Similarly n is odd and m is even gives f(n) # f(m)
Therefore in all cases f is one-one.
Surjectivity: Let n be an arbitrary whole number.
If n is an odd number, then there exists an even whole number (n + 1) such that
fn+1)=n+1-1=n
If n is an even number, then there exists an odd whole number (n - 1) such that
fn-1)=n-1+1=n
Therefore, every n € W has its pre-image in W.
So, f : W — W is a surjective. Thus f is invertible and f"! exists.
Forfl:y=n-1
=n=y+landy=n+1=n=y-1
n—1, ifnisodd
)= {n—i— 1: z;nzs even
Hence, f1(y) =y
OR
Given that
LetA={1,2,3}andR={(a,b):a,b € A and |a2 — b2‘ <5
Puta=1,b=1]12 - 1?| <5,(1,1
Puta=1,b=2|1* — 2%| <5,
Puta=1,b=3|1% — 3%| > 5,
Puta=2,b=1[2% - 1%| <5,
Puta=2,b=22% — 2%| <5,
Puta=2,b=3|2? — 3%| <5,
Puta=3,b=1(3% —1%| > 5,
Puta=3,b=23* — 2%/ <5,
Puta=3,b=33? — 3%| <5,(3,3) is an ordered pair.
R=1{(1,1),(1,2),(21),(22),(23),3,2),3,3)}
i.For(a,a) €R
|a2 — a2’ = 0 < 5. Thus, it is reflexive.
ii. Let (a,b) € R
(a,b) € R, ]a2 — b2] <5
b2 —a®| <5
(b,a) e R
Hence, it is symmetric
iii. Puta=1,b=2,c=3
12— 22| <5
22 - 3% <5
But |12 — 32| >5

Thus, it is not transitive

is an ordered pair.

,2) is an ordered pair.

,3) is not an ordered pair.

, 1) is an ordered pair.

1,2
1,3
2,1
2,2) is an ordered pair.
2,3
3,1
3,2

,3) is an ordered pair.

, 1) is not an ordered pair.

~— — — ' — — — —

,2) is an ordered pair.

~ o~~~ o~ o~ o~ o~

34. Given the purchase details of three shopkeeper A, B, and C.
A: 12 dozen notebooks, 5 dozen pens, and 6 dozen pencils
B: 10 dozen notebooks, 6 dozen pens, and 7 dozen pencils
C: 11 dozen notebooks, 13 dozen pens, and 8 dozen pencils
Hence, the items purchased by A, B, and C can be represented in matrix X of order 3x3 where the rows denoting the each
shopkeeper and columns denoting the number of dozens of items as —



12 5 6
X=110 6 7
11 13 8
The price of each of the items is also given.
Cost of one notebook = 40 paise
= Cost of one dozen notebooks = 12 X 40 paise
=> Cost of one dozen notebooks = 480 paise
.. Cost of one dozen notebooks = ¥ 4.80
Cost of one pen =% 1.25
= Cost of one dozen pens = 12 x ¥ 1.25
.. Cost of one dozen pens =% 15
Cost of one pencil = 35 paise
= Cost of one dozen notebooks = 12 x 35 paise
= Cost of one dozen notebooks = 420 paise
.". Cost of one dozen notebooks = ¥ 4.20

Hence, the cost of purchasing one dozen of the items can be represented in matrix form with each row corresponding to an item as

4.80
Y=| 15

4.20
Now, the individual bill for each shopkeeper can be found by taking the product of the matrices X and Y.
The product is feasible because the order of X is 3x3 and that of Y is 3x1 ,which makes the number of columns of x is equal to the
number of the columns of Y.The product is given as follows.

12 5 6 4.80

Xy=110 6 7 15

11 13 8 4.20
12 x 4.80 + 5 x 15+ 6 x 4.20

= XY= 10x4.80+6 x 15+ 7 x 4.20

11 x 4.80 4+ 13 x 15+ 8 x 4.20
57.60 4+ 75 + 25.20

=| 48+ 90+ 29.40

52.80 4 195 + 33.60
157.80

S XY = 1167.40
281.40
Thus, the bills of shopkeepers A, B and C are ¥ 157.80, ¥ 167.40 and ¥ 281.40 respectively.
. Let radius of the cylinder =r
Height of the cylinder = h|

h

s=2mrh + 2772 (1)
2
- 522 g

27r
Now volume of cylinder is, v = 7r?h

I,y
=v=m7r2 (—s = )
27r
1

=v=73 [sr — 271'7"3]
dv 1
Now, w3 [s — 67rr2]
2’U
= 43 = 1[0 — 127r]

For maximum/minimum



v _

dr
= 5= 67712
From equ (1)
= 27rh + 27r? = 6712
Quy
d2y 1 _ h
[d?}r:h_g[o 127 % 2:|
2
=-3rh<0
= S is maximum at r = %
Hence h = 2r
OR
Let a be the semi-vertical angle of a cone VAB of given slant height 1.
In AAOV,
A ; o] "B
= Yo i =04
cosa = and sin N
= cosa=Y2andsina =24

1 1
= VO =1cos a, OA =1sin «

Let V be the volume of the cone, Then,
1

V = 37 (0A)? (VO)

= V= %W(lsina)z(lcosa)

=V= %wlg’ sina cos a

= % =§13(—sin3a+251nozcosza)

v _

da -3
The critical points of V are given by % =0.

..dV_O

= sin o (-sin® o + 2 cos? Q) e @)

* da
3
= % sin o (-sin® o + 2 cos?a ) = 0

= 2 cos? a = sin a

=tan’a=2= tana = /2"’ ais acute .’ sin a # 0]

1 _Llr.. _
NPl ctan o = +/21]

Differentiating (i) with respect to a, we get
2V _

do? 3

g 1 3(1)\® _ —4nl8
. <da2)tana:\/§_3”l (ﬁ) (@-7x2)= 55 <0.

Thus, V is maximum, when tan o= /2 or o = tan"!4/2 i.e. when the semi-vertical angle of the cone is tan’l\/i
Section E

Teosa =

3
(- 3sin? & cos o + 2 cos® & -4 sin? o cosa) = % cos® o (2-7 tan® )

36. i.P(Ep)=1-P(E;)=1-0.65=0.35

ii. P(E) = P(E,)-P (%) +P(Ey)-P (%)
= 0.65 x 0.35 +0.35 x 0.8
=035 x 1.45
=051



E; ) 0.65x0.35
iii. P (—) = = =0.45
B/ emor(f)erEpp(s,) M
OR
E
p(E) = P(EQ)'P(Ez) = 03508 _ (yoc
E E E 0.51 :
P(E1)~P( E 1)+P(E2)~P< Ez)
37. i. Equation of line joining B and C is
T-r1 Y- y1 _ 2—2
Ta—x] y42*y1 T o2z
el _y 4 26
4 T o0 T 2 =A

Let coordinates of foot of perpendicular be D(4\ + 1,4, —2X + 6) ...(J)
.D.R'sof AD are (4,2, —2X + 5).
Now, 4 (4X) +0(2) + (—2)(—2A+5)=0
-
Putting in eqn (i)
Coordinates of D are (3, 4, 5)
.". Required coordinates are (3, 4, 5).
ii. Let a, b, ¢ be the direction ratios of the required line. Since it is perpendicular to the lines whose direction ratios are (1, -2, -2)
and (0, 2, 1) respectively.
c.a-2b-2c=0..(1)
a+2b+c=0..(i)
On solving (i) and (ii) by cross-multiplication, we get
a b c a b c

201 2 72172

Thus, the direction ratios of the required line are (2, -1, 2)

iii. Direction ratio of given lines are (3, -2, 0 ) and (1, %, 2)
Now,
as3-1+(-2)-(2)+0.2=3-3+0=0
.". Given lines are perpendicular to each other.
OR
Since,direction ratio's are proportional to direction cosine's, therefore L; will be parallel to Ly, iff
h_om_m
Iy my ng

38. i. Let she travels x kms with speed 25 km/hr and y kms with speed 40 km/hr.

x,y>0
24+ 5<1
2x + 5y < 100
Z=x+y

ii. Let she travels x kms with speed 25 km/hr and y kms with speed 40 km/hr.
x,y>0
24+ 5<1
2x + 5y < 100

Z=x+y
Y

ol 10 zn}io 10 50,
LI A

iii. HereZ=x+y




Corner Points Valueof Z=x+y
0,0) 0
(25, 0) 25
(53—0, %) 30 <~ Maximum
(0, 20) 20

Thus, max Z = 30 occurs at point (53—0, %) .

Hence maximum distance covered by Sheetal in 1 hour = 30 km

OR
Corner Points Value of Z = 6x - 9y
(0,0 0
(25, 0) 150 <— Maximum
(59)
(0, 20) -180

Maximum value is 150.
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