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Time Allowed : 3 Hours Maximum Marks : 80

General Instructions:

(1) This question paper contains 38 questions. All questions are compulsory.

(i) Question paper is divided into Five Sections - Sections A, B, C, D and E.

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

(iv) In Section B - Question Number 21 to 25 are Very Short Answer (VSA) type questions of 2 marks each.

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

(vi) In Section D - Question Number 32 to 35 are Long Answer (LA) type questions carrying 5 marks each.

(vii) In Section E - Question Number 36 to 38 are case study based questions carrying 4 marks each where 2 VSA type
questions are of 1 mark each and 1 SA type question is of 2 marks. Internal choice is provided in 2 marks question in
each case study.

(viii) 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 questions in Section - E.

(ix) Use of calculators is NOT allowed.

SECTION -A

Select the correct option out of the four given options: (©)

1. IfAisa3 x4 matrix and B is a matrix such that A'Band AB'
are both defined, then the order ofthe matrix B is:

a bjla -b
(@ 3x4 (b) 3x3 (c) 4x4 (d) 4x3 6.  The product {—b a} {b a } is equal to:
2.  Iftheareaofatriangle with vertices (2, —6), (5, 4) and (k, 4)

(d) [14]

is 35 sq. units, then k is: a’ +b’ 0 } {(a +b)’ 0}

(@) 12 (b) 2 (¢ -12,2 (d) 12,2 @) 0 a’+b’ ( (a+b)y> 0
3. Iff(x)=2[x| + 3|sinx| + 6, then the right hand derivative of a2+b? 0 a 0

fix)atx=01is: (c) Lz b 0} (d) L) b}

@ 6 (b) 5 © 3 d 2

Distance of the point (p, g, r) from y-axis is :

7.
1 2] [4
4. If’{z}f}{s}:{g},then: @ q (b) Iql © ld+i (@) p*+r’
8.

The solution set of the inequation 3x + 5y <7 is:

@ x=1y=2 (b) x=2,y=1 : , ,
(a) whole xy-plane except the points lying on the line
() x=1,y=-1 (d) x=3,y=2 3x+5y="7.
5. Ifamatrix A= [1. 2 3], then the matrix AA' (where A' is the (b) whole xy-plane along with the points lying on the line
transpose of A) is: 3x+5y=17.
1 00 (c) open halfplane containing the origin except the points
ofline 3x + Sy =7.
@ 1 ® 027 g T
0 0 3 (d) open halfplane not containing the origin.
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

If I3x2dx =8, then the value of 'a’ is:
0

@ 2 (b) 4 (c) 8

The sine of the angle between the vectors

(d 10
5:3i+j+21; and l—):f+3'+2f< is:

5 5 3
(@) \E ® 5 © \E @ 75

The order and degree (if defined) of the differential

2 3
d*y dy . (dy
; — | 4] 2| =xsin| = ; .
equation, ( dsz [ ix dx | respectivelyare:

(@ 2,2
(o) 2,3

(b) 1,3
(d) 2, degree not defined

51 .
Ie *#*dx is equal to:
5 6

(a) X?+C (b) X?+C

(c) 5x*+C (d 6ex’+C

A unit vector along the vetor 4i—3k is:

(a) %(4?—312) (b) %(4?—312)

© @30 o %

Which of the following points satisfies both the
inequations 2x+y < 10andx+2y > 8?7

@ 24 (b G2 © (5,6

(41-3k)

d 42
. dy .
If y=sin? (x3), then xS equal to:

(@) 2sinx®cosx? (b) 3x*sinx’cosx?

(d) 2x*sin’(x’)

The point (x, y, 0) on the xy-plane divides the line segment
joining the points (1,2, 3) and (3, 2, 1) in the ratio:

(b) 2:1internally

(¢) 3:linternally (d) 3:1externally

The events E and F independent. If P(E) = 0.3 and

P(EUF) = 0.5, then P(E/F) — P(F/E):

(c) 6x*sinx’cosx’

(@ 1:2internally

1 2 3 1
@ - ® 7 © 35 @ -
The integrating factor for solving the differential equation
Xj—z —y=2x"js:
1
@ e¥ (b e © x @ -

19.

20.

Questions number 19 and 20 are Assertion and Reason
based questions carrying 1 mark each. 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 Rea-
son (R) is the correct explanation of Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Rea-
son (R) is not the correct explanation of Assertion (A)

(c) Assertion (A) is true and Reason (R) is false.
(d) Assertion (A) is false and Reason (R) is true.

Assertion (A): The lines 7 = a—1 +7\.b—1 andT = Z + ul?2

are perpendicular, when b—1 b—2 =0.

Reason (R): The angle 0 between the lines T = a, +\b,

and T=a,+pb, isgiven by cos9=%.
|b,llb,|

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

This section comprises of Very Short Answer (VSA) type

questions of 2 marks each.

21.

22,

23.

24,

25.

dy _y(x-1)

Ifxy= " then show that
dx x(y+1)

(a) Find the domain of y= sin™' (x> —4).
OR
(b) Evaluate:

[l )

If the projection of the vector i+}+l§ on the vector
T |
pi+j—2kis 7, then find the value(s) of p.

Find the point on the curve y* = 8x for which the abscissa

and ordinate change at the same rate.
(a) Find the vector equation of the line passing through
the point (2, 1, 3) and perpendicular to both the lines.
x-1 _y-2 z-3 x y z
1 2

3°3 2 5
OR

(b) Theequations of a lineare 5x -3 =15y +7=3 - 10z.
Write the direction cosines of the line and find the
coordinates of a point through which it passes.
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SECTION -C

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

26. Find j(l_

_ 2 o«
x)(1+x2)

1 (X _ X3 )1/3
27. (a) Evaluate I —Fdx.
X

1/3

OR

(b) Evaluate: j{|(x - 1)| + |(X - 2)|}dx

1

28. Solve the following linear programming problem
graphically:

Maximise z=5x +3y
subject to the constraints
3x +5y < 15,

5x+2y < 10,

Xy > 0.

29. From a lot of 30 bulbs which include 6 defective bulbs, a
sample of 2 bulbs is drawn at random one by one with
replacement. Find the probability distribution of the number
of defective bulbs and hence find the mean number of
defective bulbs.

30. (a)Find the particular solution of the differential equation
dy x+
=2 y0=0
dx X
OR
(b) Find the general solution of the differntial equation

e tan ydx +(1—¢*)sec *ydy =0

31. (a)Eval Te“[l_smzxjdx
. a) BEvaluate: PR
4 I-cos2x

OR

2 2

(b) Evaluate I

-2

X i
1+5*
SECTION-D

This section comprises of Long Answer (LA) type questions of
5 marks each.
32. (a)Findtheimage ofthepoint (2,— 1, 5) in the line

x—=11 y+2 z+8
10 —4 -11

OR
(b) Vertices B and C of AABC lie on the line

X—erz = YT—l = % . Find the area of A ABC given that
point A has coordinates (1, — 1, 2) and the line segment

BC has length of 5 units.

1 -1 2
33. FindtheinverseofthematrixA=|0 2 =3 Usingthe
3 2 4

inverse, A-!, solve the sysyem of linear equations
x-y+2z-1;2y-3z=1;3x -2y +4z=3
34. Using integration, find the area of the region bounded by

the parabola y* = 4ax and its latus rectum.

35. (a) IfN denotes the set ofall natural numbers and R is the
relation on N x N defined by (a,b,) R (c,d), ifad(b+c) =
bc(a+ d). Show that R is an equivalence relation.

OR

4
(b) Letf:R- {—5} — R be a function defined as

4x
fix)= Ixid Show that fis one -one function. Also,

check whether fis an onto function or not.

SECTION -E

This section comprises of 3 Case Study/Passage-Bassed
questions of 4 marks each with two sub-parts. First two case
study questions have three sub-parts (I), (II), (III) of marks 1, 1,2
respectively. The third case study question has two sub —parts
(I) and (II) of marks 2 each.

Case Study-I

36. 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: E,: represent the events when many workers were
not present for the job;
E, : represent the events when all workers were present;

and

E : represent completing the condtruction work on time.
Based on the above information, answer the following
questions:
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37.

(1) Whatis the probability that all the workers are present
for the job ?

(i) What is the probability that construction will be
completed on time?

(iii) (@) Whatis the probability that many workers are not
present given that the costruction work is com-
pleted on time ?

OR

(IV) (b) What is the probability that all workers were
present given that the construction job was com-
pleted on time?

Case Study - I1
Let f(x) be a real valued function. Then its
o Left Hand Derivative (L.H.D.):

Lf'(a)= m—f(a _2_ f@)

* Right Hand Derivative (R.H.D) :

RE (@)= lim f(a +bz ~f(a)

-0

Also, a function f(x) is said to be differentiable at x =a ifits
L.H.D. and R.H.D. at x = a exist and both are equal.

|x—3|,x21

. 2
For the function f(x) = X__3_X+E’X<1
4 2 4

answer the following questions:

38.

(1)) WhatisR.H.D. off(x)atx=1

(i) WhatisL.H.D. offix)atx =1

(iii) (a) Check if the function f(x) is differentiable at x =1
OR

(iii) (b) Find the f'(2) and f'(-1)

Case Study-1IT

Sooraj's father wants to construct a rectangular garden
using a brick wall on one side of the garden and wire fencing
for the other three sides as shown in the figure. He has
200 meters of fencing wire.

Based on the above information, answer the following

questions;

(1) Let'x' meters denote the length of the side of the garden
perpendicular to the brick wall and 'y’ metres denote
the length of the side parallel to the brick wall.
Determine the relation representing the total length of
fencing wire and also write A(x) the area of the garden.

(i) Determine the maximum value of A(x)



AllIndia CBSE Board Solved Paper 2023 2023-5
(@ Order of matrix Ais3 x4 1
Letorder of Bism % n them B"is nxm andA’is4 x 3 .
= Number of columns of A" must equal number of rows = AA'= [1 2 3] 2
of B, because A’ B is defined, som =3 3
Also (BA')is defined thatis 2 whyn=4 (1 mark) AA'=[1+4 —14
d) Areaoftriangle having vertices (2,-6), (5, 4), = [ - +9] (I mark)
) 6 1 (@) Product of given matrix define as.
1 i — 2 .2 -
(k,4)isA = — 504 1|35 a bia -b |2 +b” —ab+ab
2|k 4 1 = |-b a]lb a —ab+ab  b?+a’
1 _
= :5‘[2(4—4)+6(5—k)+20—4k]=35 2462 0 ]
= 1 mark
= [30-6k+20—4k/=70 0 al+b? (1 mark)
= 50-10k==x70 7. () Letpointon y-axisis(0, g, 0)that isnearest from (p. g, )
= 50-10k=-70;50-10k=70 Distance (d) = 4/p? +(q—q)2 +12 =yp>+r’ (1 mark)
-20 120
= k=W=—2,k=W=l2 (1 mark)
@
) Letx=0+h,whereh — 0 %
f(0+h)—f(0) IfA=(x;, y, z) and B =(x,, y,, z,)
= f’(x) = lim ————— > > >
h—0 h thenAB=\/(X2—X1) + (V=¥ +(2,-2)
- £'(x)=lim 2|h| + 3|sinh| +6-6 8. (¢) Giveninequation, 3x+ 5y <7
h—0 h solution defines in open half plane containing the origin
forh>0 except the points of line
) 3x+5y=7
£'(x)= lim 2h  3sinh)_ g
= h—0\ h h (1 mark) \
3x+5y<7
1 . 2 4
. X _
® Given, > y 5 9
We can write given equation as, \ (1 mark)
= x+2y=4 ¢y
and, 2x +5y=9 2
By multiplying 2 in equation (1)
a
2x+4y =8 9. (@ Given, j 3x2dx = 8
- 0
- %Xj R __9 By integrating the equation,
-y=-1 =>y=1 372
X
Put y=1 in equation (i) =3 {?} =8
= xt2=4 =>x=2 (1 mark) 0
@ Given, A= [1 2 3] —a’=8 = a=2 (1 mark)
1 10. (a) Let Anglebetween 3 and p is©
Then, A'=|2 _ A AnN(Y A oA
3 cosf— a.b (31+]+2k)(1+]+2k)

Then,

o)

b a2z 22222
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11.

12.

13.

14.

15.

3+1+4 8 4

N VN AN NN N ANT]

= sin9=\/1—cos29= /1_;= [%

(d Given differential equation is not in polynomial form
Order = 2, but degree is not defined (1 mark)

[ cloge _ X}

(1 mark)

®) Given, IeSIngdx

log x> 5

where, oSlogx —x

=e

Now, J‘eSk’g *dx = Ixsdx

By integrating the given equation.
6

X
= +C (1 mark)

(M) Given, 4] -3k
4i-3k

Unit vector = \/m

4 3k 1 : -
= ————=—(4i-3k

5 5 5( )
@ At(-2,4)
= 2Xx+ty<10=>4+4<10=0< 10
= x+2y>8=>-2+8>8=6 ¥ 38
At(3,2)
= 2xty<10=6+2<10=>8< 10
= x+2y>10=3+4>10=7 X 10
At(-5,6)
= 2Xt+ty<10=>-10+6<10=>-4<10
= x+t2y>8=-5+12>8=7 X8
At(4,2)
= 2x+y<10=>8+2< 10

= 10<10=>x+2y>8

(1 mark)

= 4+4>8=8>8 (1 mark)
() Given, y=sin*(x’)

By Chain Rule differentiation the above equation
dy . 3 d . 3
— = 2sin(x”)—|sin(x

= = 2sin() < sin()

dy : 3 d 3
= — = 2sin(x’)—(x
dx SI( )dX( )

dy
= 2sin(x>) cos(x?)-(3x?)

=6x*sin x* . cos x° (1 mark)

16.

17.

18.

20.

(¢) Let(x,y,0)divides the pointink: 1

Then yo JKZL _2k=2 k-3
XY k"
In(x,y,0),z=0
-0 k=
= il 0 =k=3

So, (x, vy, 0) divides the line segment in ratio
3 : 1 internally. (1 mark)
(d The events E and F are independent

so, P(ENF) = P(E)-P(F) = (0.3)(P(F))

We know, P(E UF) = P(E) + P(F)—P(E NF)
= 0.5=0.3+P(F)—(0.3) (P(F))

= (0.7P(F)=02=P(F)= %

Now P[%j—P(E) and P[%j— P(E) because

E & F are independent.

2 1
= P(E)-P(F)=03-2=—5 (1 mark)

70

SR

IfE, & E, are independent events then
P(E,nE)=P(E)-P(E,)
d
(d Given, Xd_z_ y= 2x
by =2Xx

or,
> odx x

Integrating factor = e x

1
eloey_ o Fx (1 mark)

(@ Given Asseration is true and Reason is correct expla-
nation of Asseration.

by -b,

=cos0="7 >
NP

If Bl and Bz are perpendicular then

b;-b,
|by |y |
(d) Assertion is not true for all trigonometric function.
Domain of sin x is R but sin™'x is not define on R

= Reason is true tan 'x inverse exist for some x € R
(1 mark)

= cos 90°= =0 = Bl ‘Bz =0 (1 mark)



AllIndia CBSE Board Solved Paper 2023 2023-7
21. Given,xy=e"V=¢* e? 24. Given, y*=8x
Differentiate above function w.r.t. x Derivative of given equation, w.r.t. X
dy x d -y —yd X 2 dy_ ﬂziz
iyt —e VeV — =2y—==8 >
TR RS T S dx dx 2y
=2y=8 >y=4 (1 mark)
= Xﬂ +y=—eteY dy +eXeV or derivative w.r.t. yis
dx dx dx
2y=8—=2y=8=y=4
dy Y dy
SXRTYE YK (I mark) Aty=4,16=8x = x=2 (1 mark)
25. (@) Let the required line Parallel to the vector p
(X+XY)ﬂ— y+ Xy
= =_ - . . -
dy yxx-1) The position vector of (2, 1,3) & parallel to p is T =3 +Ab
= d_x= x(y+1) (1 mark) o R R R .
= 1(2i+ j+3k)+ A(bji + by j+bsk) .(0)
22. (a) Domainofsin'xis[-1, 1]
So, domain of sin!(x? —4) is (1 mark) Given line ~ -1_y-2_z-3 (if)
1 2 3
= -1<x?-4<1
x_Yy_z
:>3Sx235 = 3 2 5 ..(1ii)
are L to each other
= 3< x5 (1 mark) ) - .
x| - b,+2b,+3b,=0 (V)
OR (1 mark)
Tn lines (i) and (iii) are L to each other
® cos™! {cos[——ﬂ - =3b,+2b,+5b,=0 (V)
3 Then
-1 T b b b
= 008 oS manTs (1 mark) 2(5)-3(2) 5-3(-3) 2-2(-3)
b, -b
-1 T T = L2 b—3
—  CcOos  cos 3173 (1 mark) 2 7 4
o S Direction ratios of b are2,—7, 4
23. Leta=i+j+k and b=Pi+j-2k Then required equation is
&b F(2i+j+3K)+ A(2i - 7] +4k) (1 mark)
Then projection of a on b is ﬁ OR
b) Given, 5x-3=15y+7=3-10z
b (i+itk)(Pi+j-2k) ; ; ;
E =7 (1 mark) X—= y—[—j z——
|b] VP2 +1% 422 3 5_ 15) " 10
= 1 1 _1
P+1-2 1 5 15 10
= p2+5 3
X—a; y-a, z-—ag
=P=2 (1 mark) ompareto b, b,
Then, b, = 1 b,= L b, = - 1 k
en b= 5.b,= 722 b= 1o (1 mark)

then G-b =(ayi +a,] + ask)-(bi +by] +byk)

= albl + aZbZ + a3b3

The direction cosines are the components of unit vector
O L
bii+byj+bsk _5'" 157 1o

-
|bi +b3+b2 7
30

B:
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» 2~ 3 -3 3 4/3
Zi+Zi-2k _ 0 43 _2(H3
= 7 7J 7 orIfg[0 ®) }_8(2)
Birection cosines are 8. 2.3 N ;
irection cosines are 7777 (1 mark) = §><16 -6 (1 mark)
2 OR
- | —————dx
26. Letl ".(I—X)(1+X2) 5
) 1= {x=1]+x-2[}dx
-2 A N Bx+C !
- - . T
(x—l)(1+x2) x—1) 1+x2 In given limit [x— 1|=(x—1)
-(x-2) , x<2
= —ZZA(1+X2)+(BX+C) (X— 1) (1 mark) Al’ld, |X—2|_{ ( ) (1 mark)
. x-2 , x>2
On comparing, we get
A+B=0 (1) 2 3
B+C=0 i 1= L [(x-1)-(x-2)] dx+j2[(x—1)+(x—2)] dx
A-C==2 ...(iii)
On solvi . i), (i) and (iii), ; 5 3
Qn solving equations (), ) and G, we ge S [axs [fex-3)ix (1 mark)
—2dx -1 x+1 3
= dx .12 2
So, J.(x—l)(l+x2) 1 21 (1 mark) =1=[x], +[x 3)(}2
B B 1 [ 2xdx dx =>1=2-1)+[0-(4-6)]
= ~log|x~1[+= 232 =I1=1+2=3 (1 mark)
1 2 -1 28. Let 3x+5y<15
1= —10g|x—1|+§log(x +1)+tan” x+C (1 mark) Sx +2y <10
By solving both equation we get (0, 3), (2, 0)
f'(x)
j o0 dx = log f(x) 50 45
[E:Ej (1 mark)
l% Note Corner points are
20 45
e, (0,3),(2,0), [E,Ej (1 mark)
——— ——— can be written as
(x—a)(x” +bx+c)
A . Bx+C and value of z are 9,£,10
x-a x’>+bx+C 19

3
1 (x=x7)1/3

27. () Letlzjm—( 4) dx

X

1/3
X % —1]

/3
— 1
1\ x2 J

1 X
:> R e A—
I1/3 o
1 2
Let [_2_1j =t then, ——5dx =dt
X X
1 343
= —J-—tmdt =3—><—
2 4 2

(1 mark)

] . 235
Maximum value is F =12.36

(0,0 1

(1 mark)
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29. Non-defective bulbs =30—-6=24
Let X be the random variable that denotes the number of /2 )
defective bulbs. 2x [ 1-sin2x d
PN . . 31. () Letl= I ¢ ~ X
P(X=0) =P(2 non-defective and 0 defective) 4 1—-cos2x
2 24 24 16 _
="Co %% :2_5 (1 mark) /2 2x 1 B sin 2x d
= 1= ) ¢ T s 2x T-cos2x |
q L1—cos2x cos 2x
px=1)= 20 =28 1 mark '
X=D="C"33" 25 (1 mark) - ,
2x 1 2 sin X cos X d
P(X — 2) — 2 i i L (1 mark) = 1= J/‘4e 2 Sin2X - 2 Sin2X )
©'307307 25 S
Required Probability distribution is, 2 T 2
2x | cosec”x
X 0 1 2 = I= I e | ————cot X}dx (1 mark)
/4
. [ 8 [ L
@ 25 25 25 Put2x =t
d + dt
30. (a) Given, = =2"Y y1)=0 @ = x=t2 =dx=—
dx X 2
Lety=vx (1 mark) dt
dy dv = —I [cot——— cosec 5]7
— — V4+X—
then, ix vV+X Ix
& xtvx [ [e (F+ ') e :etf(t)+c}
= V+X— =
dx X
- VAx—=l+vo Lo (1 mark) = I="7°¢ COtE (1 mark)
X dx x
dx /2
= Idv= X = I= {——ez cotx}
= v=logx+c m/4
/2
y /2 e”
< =logx+c =-0 el =
= N g = 1 { 5 } > (1 mark)
Atx= 1, y= 0 OR
= 0+c = c¢=0
Then, y=x log x (1 mark) J- x2dx .
OR b) Letl= s (1)
(b) Given, e*tan ydx + (1 —e¥) sec’ydy =0 b
e* sec’y [ If(x)dx =f(a+b-x)dx
dx + dy=0
or _o tan y (1 mark) 5
2 2
sec? y edx (—=x)
dy = - dx -
= I tan y I e —1) (1 mark) = 1 _J‘z 145X ..(i1)
= log |tan y|=log |e —1]+c (1 mark) (1% marks)
1 Add equations (1) and (ii)
' (x)
j dy = log f(x) 2T ok 2 , 5
f(x) 5%x X 2
- 2I:I —+ " dx:dex
SL1+5% 145

For homogeneous function, power of x & y (should be) same (1% marks)

2 3

T 1 16
I= = X—i| =—x—=8/3
2

in given function. Then puty = vx I
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32. Let N is foot of perpendicular drawn from the point ) 1 9
P(2>_1:5) = F = ‘:—6’}7 —‘ ‘ZO
Any point on lineis N (11 + 10t, —2—4t, —8—11t) 3 -2 X =2 4
Now, direction ratio of NP is 5 | |
(9+10t, —1-4t,—-13-11t) (2 marks) = F,= 4‘:_2,F23— —‘3 _2‘=1
Direction ratio of line is <10,—4,—1 1) 1 2 . 2
= 109+ 10t) +4(1 +4t)+ 11(13+ 115)=0 = F,=|, _3‘:_1,F32 —‘0 _3‘=3
=237t+237=0
=t=-1 1 -1
= =2
N 123 [2+X -l+y 5+zj = By 0 2‘
ow(L23)={ T Matrix formed by adjoint of A is
:>X+2=1:>x:O 2 0 -1
2 = adjA=BT=|-9 2 -3
:>T=2 = y=5 (2 marks)
2 9 -6
z+5
== =3 = z=1 Then,A'=| 0 -2 -I (2 marks)
Soimage is (0, 5, 1) (1 mark) 13 2
OR
2 0 -1
() BClicon 2 2-Y"1_2 Lo 2 3
= == - =—|9
2 4 A(1,-1,2) -1
Coordinates of D can be -6 -1 2
expressed as,
(QA—=2,1+1,40) Now, AX =B
Dr’sof AD are 2L —3, A+ 2,41—2) Then X=A"'B
AD is perpendicular to BC o
So,2(2h—3) + (A +2) — | 20 -1yl ) -1
+4(4r-2)=0 B D C = =_1 -9 -2 3|1 =_1 -2
1 Qr— A+1,40) z D -6 -1 2|3 D -1
=S>A=—=z=1 .
21 o
(3 marks) 1
=2
|AD|= \/(2X—3)2+(X+2)2+(4X—2)2 = |7 |
z
39 2+ 54 2+ 6\ 4473 x=1,y=2,z=1 (2 marks)
== — — | =4 ; 2
21) "\21) T21) TV Given, y*=4ax ,
Then the equation of latus rectum is x =a
N 1 s 4473 1775 - " Req;nred ar62:2(area of AOL) (1 mark)
ea= — —— =\ marks
2 441 28 — 2Iydx = ZJ‘Z\/;\/;dX
0 0
1 -1 2 a
3. Given,A=|0 2 -3 = 4fa [xdx (2 marks) ~
3 2 4 0
232 T L
= |A|=18-6)+(0+9)—2(0—6)=-1 (1 mark) — 4Ja
On finding adjoint of A 3 0 ©
2
2 -3 0 -3 — dJax=|a¥? -0 B
= Fll—‘_z 4 —2,F12—‘3 4‘——9 3[ J
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36.

2 .
a4~ squnits.

(2 marks)

w | oo

RS
ar. AOL = ar. BOL
because both are symmetric figure

(@ LetRbedefinedon N xN

Reflexivity: Sum and product of natural numbers obeys
commutative property
(a,b)R(c,d)<=ad(b+c)=bc(a+d)
Hence, R is reflexive.

Symmetry: Let (a, b) R(c, d)

= ad(b+c)=bc(a+d)

= da(c+b)=cb(d+a)

= (c,d)=R(a,b)

So, R is symmetric.

Transitivity: Let (a, b), (c,d), (e, f) e NxN
(a,b)R(c,d)and (c,d) R (e, f)
ad(b+c)=bc(a+d)and cf(d +e)=de(c +1)

ab cd «cd ef

= a-b N c—d’ ¢c—d - e—f

(12 marks)

(1%~ marks)

ab  ef bR
= =77 =@bRED

Hence, R is transitive.

OR
4x
3x+4

ax —i 12xy+16x=12xy+ 16
= 3x+473y+4:> Xy X = 12xy Y

l6x=16y =>x=y

(b) Given, f(x)= =f(x)=fy)

U

fis one-one = f{x) = (2'%2 marks)

3x+4
4y

= 4x=3xy+4y :>x:4_—3y

4
So yeR- 3

So, every element in R— {g} has pre-image in R— {—%}

Hence, f'is onto. (2% marks)

] Mo

If f(x) = f(y) = x =y for one-one function & for onto x = f~
1) exists i.e. Range = codomain.

Given that

E, = Represent the event when many workers where not
present

E, = Represent the event when all workers where present

37.

E = Represent completing the construction work on time.
P(E )=0.65, P(E/E,)=0.35

and P(E/E,)=0.80

(1) P(All workers are present for the job)

=P(E,))=1-0.65=0.35 (1 mark)
(i1) P(Construction will be completed on time)

=P(E)=P(E,)- P(E/E,)+P(E,) - P(E/E)
=0.65%0.35+0.35 x0.80

13 7 7 16 91 112
= —X—F—X—=————

20 20 20 20 400 400
_ 20 0.51 1 k
=200 (1 mark)

(iii) (a) P(Many workers are not present given that
construction work is completed on time)

P(E/E;)-P(E))

=P(E/E)=B(E/E,)PE,)+ P(E/E2)-P(E,) (mark)
137 91
— 20 20 _ 400
203 203
400 400
91
— =045
203 (1 mark)
OR
(b) P(all workers were present given that

the construction job was completed on time)
P(E/E,)-P(E,)
=P(E/E)=p(E/E,)P(E,) + P(E/E,) - P(E,)
112

_ 22055
203

(2 marks)

|x=3],x2>1

() Given,f{x)= x> 3x 13
———+=,x<I1
4 2 4

RHD of f(x) at x =1 is define as 1im+ f(1")

x—1
—-(x-3),x<3
K=31=1 x=3),x>3

= lim |x-3|= (1 mark)

x—1"

lim 3-x)=3-1=2
+

x—1

(i) LHDoffix)atx=1isdefineas lim f(1")

x—1"
2
x =17, f(x) R
_, lmfey -1 3, B3_1 3,13
x>l 4 2 4 4 4 4
11
= 7 (1 mark)
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. . f(x+h)-fi
(i) (a)f (x)= }11132) w
LHS

Atx — 1+h, whereh -0

f(1+h)—f(1) _-(1+h-3)-2

f'(x)= lim
®) h—0 h h
-h+2-2
=—-=-1 (1 mark)
h
RHS

Atx —>1-h, whereh >0

- fim f(1- h}? —f(1)

2
(1-h) _6(l—h)+13_[1 6+13J

4 4 4 4 4 4
- h
h?-2h+6h _h-2+6_, (1 mark)
4h 4
So given function is not differentiable at x = 1 RHS = LHS
OR
(b) At x=2,f{x)=—(x-3)
Then, f'(x)=-1

so, f'(2)= -1

38.

2
1
And,atx=—1, fx) = -3 13
4 2 4

2x 3
= f(X): T—E

fi(x)= _l _i =2

= fx)= 273

(1) Three sides are wire fencing

So 2x+y=200 (1)

Area of rectangular garden is,

A=xy

Put value of y from equation (i)

A(x)=x(200—-2x)

A(x)=200x—2x?

(i) For maximum area
A'(x)=200—-4x=0

= 4x=200= x=50

Put value of x in equation (i)

=100+y=200 = y=100 y

Soarea=xy= 100 x 50=5000

T Nore |

y
To find maximum or minimum area put & =0 for finding

(2 marks)

(2 marks)

(2 marks)

the values of x.





