1 Class: XII
" SESSION :2022-2023
SUBJECT: Mathematics SAMPLE

1
QUESTION PAPER - 19
i with SOLUTION
|
ll Time Allowed: 3 Hours Maximum Marks: 80
}. General Instructions :
i 1. This Question paper contains - five sections A, B, C, D and E. Each section is
1 compulsory. However, there arc internal choices in some questions.
2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of | mark each.
L] 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.
I 5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.
1 6. Section E has 3 source based/case based/passage based/integrated units of
assessment (4 marks each) with sub parts.
]
. Section A
3 5 2 5 S 4 ; —2
I 1. Ifaline with direction ratio 2 : 1 : I intersects the lines 23+ = £~ = % and (1]
_ y-+1 —

I e z? at A and B then |AB]| is:
i
[ a) 24/3 b) 24/5
" ) 24/7 d) 24/6
i 1122 gx= 9 (1]

2. [cos ( 1+m2) dx =7
1
i ) 2x tan™1x - log (1 + x2) + C b) 2x tan"!x - 2 log (1 + x%) + C
] .
. ¢) None of these d) o tan1x + log (1+ XZ) +C
1 3. Ifthe vectors i — 2;1:31' -+ 3y?§: and 7 + 2;1:3 — Syfc are perpendicular to each other, [1]
i. then the locus of (x, y) is
‘l a) an ellipse b) a circle
! c¢) none of these d) a hyperbola
1

4. India play two matches each with West Indies and Australia. In any match the [1]
' probabilities of India getting 0,1 and 2 points are 0.45, 0.05 and 0.50 respectively.
1 Assuming that the outcomes are independent, the probability of India getting at
|| least 7 points is
|| a) 0.0875 b)0.1125
n
| c¢) none of these d) 1—16
|
)
|



L 5. Ifitis given that A and B are two events such that P(B) = %, P(%) = % and [1] i
‘l P(AUB) = £, P(B|A) is equal to i
i
n a) % b) % .
1
1 3
‘ ) d) e f
I i B
—dz  _9
i' 6. f (422 -42+3) 1 i
n
a) None of these b) 1 1 (2-3:—1 ) m
II mtan 75_ = C I
1
c) 1. . -1f20-1 d) 1 —1(22:_1) i
%l V2 tan ( V2 ) £ V2 tan V2 +C I
! 7.  The area enclosed by the ellipse j—a - i—: = 1isequal to 1] i
i i
1 a) m2ab b) wab :
|
©) rab? d) ra2b i
|
(3 OA5OF i res s [1] '
i 8. Forces 3 OA,5 OB act along OA and OB. If their resultant passes through C on
L AB, then !
i
i a)3AC=5CB b) divides AB in the ratio 2 : 1 i
! c)2 AC=3CB d) C is a mid-point of AB i
i
: 9.  The direction ratios of the line x -y + z- 5 = 0 = X - 3y - 6 are proportional to [1] i
i
‘ _ - s
i a3, 1,-2 b) 7L VLT "
1
)2, - S N i
; c)2,-4,1 d) T Uh !
i' 10.  The solution of the differential equation 2z - - y = 3 represents a family of (1]
| dx '
|
!l a) circles b) parabolas "
' ]
%I c) straight lines d) ellipses )
‘: 11.  The area of the region bounded by the ellipse -;% ?{'; = lis 1] n
]
1 a) 2072 sq. units b) 257 sq. units I
|' ¢) 207 sq. units d) 1672 sq. units a
1
-1 - 1 "
!I 12 [xtan™ xdx=? 1
| "
i' '
!I



L a) % saird s+ log (1 + x2) _ % x+  b)None of these .
|
\- ‘ .
. C)—;xztan'lir%erC d)%(]erz)tan'lx—%erC I
1
i 0o -1 2 [1] i
! 13, IfA=| 1 0 3 ,A+2A[equals i
1
| -2 -3 0 i
n I
fi
' ) A d) _pt :
L]
!, 14, Adji(KA)= 1] .
|
i a) g n-1 Adi. A b) None of these i
|
: i
i 15. f(x) = sin x is increasing in [1] i
i
= s 3
, 2) (5 3) b) (m, ) :
_ i
1 ¢) (0,m) d) (%1 ) i
! 16.  Find the area of triangle with vertices (1,1), (2, 2) and (3, 3). [1] i
i
l a) 1 b)3 i
i
1 )0 d)2
, i
1
17. A solution of the differential equation (j—y) - :c% +y=0Is i |
. L £
!
il a)y:2X2_4 b)yzzx 1]
|
!l c)y=2 d)yy=2x-4 '
' ]
! 18.  Assertion (A): If two positive numbers are such that sum is 16 and sum of their ~ [1]
L
| cubes is minimum, then numbers are &, 8. '
" Reason (R): If f be a function defined on an interval I and ¢ € | and let f be twice "
1 differentiable at c, then x = ¢ is a point of local minima if f'(¢c) =0 and f"'(c) > 0 "
1 and f(c) is local minimum value of f.
I
|' a) Both A and R are true and R is b) Both A and R are true but R is 0
|| the correct explanation of A. not the correct explanation of A. .
i' c) A is true but R is false. d) A is false but R is true. "
|
|. 19. Range of sin"!x is (1] .
[



20.

21.

22,

23,

24.

25.

26.

27.

28.

a) None of these b) [0, 7]
) [+ 5] d) [0, 5]
) _ 1 2]. . (1]

Assertion (A): The matrix A = i 9 1s singular.
Reason (R): A square matrix A is said to be singular, if |A| - 0.

a) Both A and R are true and R is b) Both A and R are true but R is

the correct explanation of A. not the correct explanation of A.
c) A is true but R is false. d) A is false but R is true.
Section B

For the principal values, evaluate sin~" [cos{2cosec™! (—2) }| (2]
Solve % =y cot 2x, given thaty =2 whenx = & (2]

IfA= [f g] i adi & 121

OR

Find the adjoint of the given matrix and verify in case that A - (adj A) = (adj A) - A=
|A] -1

HH

A can hit a target 4 times in 5 shots, B 3 times in 4 shots, and C 2 times in 3 shots. [2]
Calculate the probability that any two of A, B, and C will hit the target.

P and Q are two points with position vectors (3a@ — 2b) and (@ + b) respectively.  [2]
Write the position vector of a point R which divides the line segment PQ in the
ratio 2: 1 externally.

Section C
Evaluate [ t5—dz. 3]
Solve the differential equation z log |:z:|% +4= %log |z|. 3]
OR
; : i dy 2 2
Solve the differential equation: 2xy— =x~ +y
522—182+17
Evaluate: fﬁ 31
(z—1)°(22z—3)
OR

Evaluate: [ ﬁﬁdw



29. Ifa=(4i +5j—k),b=(i —4j +5k),and ¢ = (37 + 3 IZ:) findavectord 31 !
which is perpendicular to both a and b and for which ¢ - d =

1 OR
L Lo - 3 ]

| if [a + b| = 60, |a — b| = 40 and |b| = 46, find |a]

i
Il 30. Differentiate the function 2 3 + (z — 3)*", for z > 3 w.rtto x. [3] "
L]
!l 31. Find the area of the region bounded by y= |z — 1| and y = 1. [3] i
|| Section D ’
|| 32. Show that the relation R in the set A= {1,2, 3,4, 5} givenby R= {(a,b): [a-b|] [5] ’
I is eveny}, 1s an equivalence relation. Show that all the elements of {1, 3, 5} are 0
I' related to each other and all the elements of {2, 4} are related to each other. But i
L no element of {1, 3, 5} is related to any element of {2, 4}. .
] OR i
. Give an example of a map i
I i. which is one-one but not onto i
i ii. which is not one-one but onto i
i iti. which is neither one-one nor onto. i
y 33.  Find the image of the point with position vector 33 + j + 2k in the plan [5] i
! 7 (21 — j + k) = 4 Also, find the position vectors of the foot of the i
i perpendicular and the equation of the perpendicular line through 37 + j + 2k. i
' OR i
. Find the vector equation of the line passing through (1,2,3) and || to the plane i
X F.(i—3+2k):5andi*'.(3§+3+k):6 !
1
i 34. Minimize z = 3x + Sy subject to the constraints x + 2y < 2000, x +y < 1500,y < [5] !
. 600,x > 0andy >0 !

]
|| : . . , 1\ (1 1 —') [5]
| 35. Differentiate the function with respect to x: (.7: + ?) gk F I
n
!. Section E '
I 36. Read the text carefully and answer the questions: (4] '
‘l In a street two lamp posts are 600 feet apart The light intensity at a distance d ]
| 1000 ;
a second (weaker) lamp post 1s & (in both cases the light intensity 1s inversely i
" proportional to the square of the distance to the light source). The combined light a



intensity is the sum of the two light intensities coming from both lamp posts. i

]
]
|
1 (i)  If1(x) denotes the combined light intensity, then find the value of x so that I(x) is !
; minimum,. i
1 (i1)  Find the darkest spot between the two lights. ’
fi
i (i) If you are in between the lamp posts, at distance x feet from the stronger light, )
1 then write the combined light intensity coming from both lamp posts as function
of x. I
i
1 OR ;
" Find the minimum combined light intensity? '
i
i 37. Read the text carefully and answer the questions: (4] I
1 Three car dealers, say A, B and C, deals in three types of cars, namely Hatchback
i cars, Sedan cars, SUV cars. The sales figure of 2019 and 2020 showed that dealer 0
A sold 120 Hatchback, 50 Sedan, 10 SUV cars in 2019 and 300 Hatchback, 150 i
' Sedan, 20 SUV cars in 2020; dealer B sold 100 Hatchback, 30 Sedan, 5 SUV cars i
1 in 2019 and 200 Hatchback, 50 Sedan, 6 SUV cars in 2020; dealer C sold 90
. Hatchback, 40 Sedan, 2 SUV cars in 2019 and 100 Hatchback, 60 Sedan, 5 SUV i
cars in 2020. i
i
i
|
i
1
i
1
; |
(i)  Write the matrix summarizing sales data of 2019 and 2020. !
|
1 (i1)  Find the matrix summarizing sales data of 2020. '
]
1 (ii1)) Find the total number of cars sold in two given years, by each dealer? )
' OR i
' If each dealer receives a profit of T 50000 on sale of a Hatchback, 100000 on I
1 sale of a Sedan and 3200000 on sale of an SUV, then find the amount of profit
I received in the year 2020 by each dealer. .
I
1 38. Read the text carefully and answer the questions: (4] .
1 Shama is studying in class XII. She wants do graduate in chemical engineering.
L Her main subjects are mathematics, physics, and chemistry. In the examination, A
her probabilities of getting grade A in these subjects are 0.2, 0.3, and 0.5 "




respectively. §
-5 1y ™ '_ . - |

(1)  Find the probability that she gets grade A in all subjects.

(i1)  Find the probability that she gets grade A in no subjects.




|
|
i' SOLUTION "
L
i. Section A .
]
’ 1. (d) 2+/6 .
|
Il Explanation: 2\/3 0
L]
! 2. (a) 2x tan"'x - log (1 + x2) + C i
!I Explanation: Put x =tan t and dx = sec?t dt ’
| i
' _[1-tan? ¢
!. Then, I = [cos 1 —2 sec? t dt = cos™! (cos 2t) sec?t dt ’
I. [ +tan” ¢ i
' = 21l sec”Il t dt "
! after solving we get [ = - 2x tan™1x - log (1 + x2) +C i
3. (a) an ellipse i
i . - . . B s
Explanation: Given vectors i — 2xj + 3yk and i + 2xj — 3k are perpendicular to each i
! other, so their dot product is zero i
) = 1-4x%9y2 =0 = 4x*+9y’=1 I
i ~ 1t 1s an ellipse I
i 4. (a) 0.0875
y Explanation: Here, there are total 5 ways by which India can get at least 7 points. !
2 points + 2 points + 2 points + 2 points =(0.5 x 0.5 x 0.5 x 0.5) I
! | point + 2 points + 2 points + 2 points = (0.05 x 0.5 x 0.5 x 0.5) i
| 2 points + | point + 2 points + 2 points = (0.5 % 0.05 x 0.5 x 0.5)
. 2 points + 2 points + 1 point + 2 points =(0.5 x 0.5 x 0.05 x 0.5) '
i P(atleast 7 points) = 0.5 x 0.5 x 0.5 x 0.5 + 4[0.05 x 0.5 x 0.5 x 0.5] !
=0.0625 + 4(0.00625) I
I =0.0625 + 0.025 i
n =0.0875
|. 3 I
!l 5.(b) i
) P(BNA I
| - ( ) P(B)-P(BNA) L
n Explanation: P(B } ) = : = —
! ¥ P(4) 1-P(4) !
a 3 3 6-3 "
" 5710 10 6 3 1
" I T T T R .
] = =
! : 2 2 I



6. (b)

|
f"-_b::"‘ﬁ\
>y
<
e ——
+
o

m tan

Explanation: Consider |

- -
&

| 4x?—4x+3
Completing the square
1
2 N
1 4x“-4x+3 =4|x —x+Z

2 3 1 1
= —x+—-+—-—=
4{x=—x 1172

B (S

1 1 dx
- |
i 4
L 1\2 1
—_— — +—

("“ 2] 2
|
1 1

Letx— - =1
I T2
! dx = dt
1J dt
1 L= -
. 4 12
I 2+ —
. \2
1 1 X

. We know, [ = —tan 1= +¢
i. x2+a2 a a
' V2 ~1 ¢
" =>I=Ttar1 T-i-c
| _
L]
| \2
[ = ——=tan A
| 22
‘ putt=x -1
" 1 _y2x-1
] = ——=tan +c
| 242 \2
L |
| 7. (b) mab

Explanation: Area of standard ellipse is given by :zmab.

e E  E E Page 9 of 33 -



. 8.(a) 3AC=5CB i
Explanation: i
I Draw ON, the perpendicular to the lien AB

v

0 B |
j Let i be the unit vector along ON n
! — — i
i The resultant force R = 304 + 5OB ;
i — —
I The angles between i and the forces R,30A4, 50B are 2CON, 2ZAON, ZBON i
respectively. i
! OP OP i
i = Rcos£ZCOP = 304 * OA + 50B x OB :
i R i
I oD 8415 |
. —_—
L R = 80C i
— — — 1
! OA = OC +CA '
1 — — —
i = 30A = 30C + 3CA ...(i) .
—r — — I
i OB = OC +CB !
i — — — I
| = 50B = 50C + 5CB ...(i1) "
1 — — —
| R = 80C +3CA + 5CB I
| — — — 1]
il 80C = 3CA + 5CB :
{ | — —
y |3CA| = |5CB| .
!l = 3CA=5CB '
| 9.(a)3,1,-2 n
" Explanation: We have, "
|| X-y+z-5=0=x-3y-6 .
s = x-3y-6=0
! & x-y+z-5=0 '
!' = x=3y+6...>1) "
L X-y+z-5=0..(11) .
!. From (1) and (i1)



Hence, the direction ratios of the given line are proportional to 3, 1, -2.
] 10. (b) parabolas

|
!. We get, 3y +6-y+z-5=0 i
| = 2y+z+1=0 i
i' i el

— ]
|l = ¥= 2

]

!l x—6 ‘ .
A y= 3 [from (i)]
! -6 ~z-1 :
!l 3 Y 2 "
!I So, the given equation can be re-written as '
i x—6 y z+l1 i
l —_—
| ¥y 1 -2 b

" Explanation: Given equation can be written as »
: 2dy  dx i
. y+3 X i
= 2log(y+3)=logx+logc i
i
= (y+ 3)2 = cx which represents the family of parabolas i
" 11. (¢) 207 sqg. units I
i Explanation: The area of the standard ellipse 1s given by ; zab. Here,a=5and b= I
1 4 Therefore, the area of curve is n(5)(4) = 20x.
1 1 !
i 12.(d) = (1 +x3) tan™) x- = x+ C ;
i 2 2
i
]
| Explanation: 7 = | .rH(tanI_ Iy )dx I
!
i By using product rule we get, i
! fe = daBia s = g !
I =3 (1 +x*)tan™" x - > X
| t ]
|| 13.(b) A .
M Explanation: To find:
| ]
i' 2 0 2 I
I Thus,A + 2A' = +]-2 0 -6|=|-1 0 =3|=A "
" -2 -3 0 4 6 0 2 3 0 ;
]
14. (a) K™1 Adj. A '

Explanation: Adj. (KA) = Ko-1 Adj.A, where K is a scalar and Ais an X n matrix.



-7
15. (a) (7, E)

- T

22

Explanation: ( )Given function,f(x) 1s sin X

|
|

|

I

I

I

i s fi(x) =cos x
i = f(x) = cos x
|

|

|

|

[l ={
n ‘ -T T
. = forx € 5 775
L f'(x) is increasing,we
=. f * . - . _?r jr
I ~ f(x) 1s increasing in 53 )
I Which is the required solution.
| 16.(¢) 0
i Explanation: AREA OF TRIANGLE=
" I 1 1
] I . _—
> 2 2 1|(Since C| and C5 are identical)
]
3 3 1

So, value of determinant = (
Hence, area of triangle = 0

| 17.(d)yy=2x-4

I . dy

L Explanation: Let, P
] .'.p2—xp+y:()

il y=xp —pz.... (1)

!: :%—(I—Zp)%—kp

ap
Bt el e rmes

dp
L] dx i
= P is constant

from Eqn. (1), y =x-¢— 2
.y = 2x — 4 is the correct option
18. (a) Both A and R are true and R is the correct explanation of A.
Explanation: Let one number be x, then the other number will be (16 - x).
Let the sum of the cubes of these numbers be denoted by S.



& 3x2-3(16-x)2=0
= x2-(256+x2-32x)=0

|
I Then, S =x3 + (16 - x)°
| On differentiating w.r.t. X, we get
1
! “ 3x2 + 3(16 - x)2(-1
1 —_— -+ i S
‘ dx X ( X) ( )
1
I = 3x2 - 3(16 - x)?
| d*S
1 = —= =6x+6(16-x)=96
| dx2 -)( )
! ds
|| For minima put E =0.
! = 32x =256
| = Xx=28
|
d*S
i Atx =28, — =06>(
i dx” | =g
i By second derivative test, x = 8 is the point of local minima of S.
. Thus, the sum of the cubes of the numbers is the minimum when the numbers are 8
and 16 -8=28
I Hence, the required numbers are 8 and 8.
! 0 -T T
1 - (¢) )
. Explanation:

To Find: The range of sin"lx

Here, the inverse function is given by y =~ I (x)

The graph of the function y = sin'l(x) can be obtained from the graph of

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

L The point on the function y = sin” 1 (x)

_I Below is the Graph of range of sin‘l(x)



I
|
|
L . - . : E &
|I From the graph, it is clear that the range sin™" (x) is restricted to the interval [—5, 5] i
' i
Il 20. (a) Both A and R are true and R is the correct explanation of A. .
il 1 2 1 2
i Explanation: The determinant of the matrix A = [4 g ] is [4]| = 4 8|= 8-8= .
|
] 0 i
i Hence, A is a singular matrix. i
1 Section B
i 21. First of all we need to find the principal value for cosec ! (-2) ;
i Let, f
i cosec_l(—z =y L
= cosecy=-2 i
! = —cosecy=2 i
| bio
; = —cosec 6 2 I
1 As we know that cosec(—8) = —cosect .
i
| T -7 ,
; # —C0sec = cosec |
i
| 3 i
il The range of principal value of cosec™ (-2) is PR ]—{0} and y
|l
_ ]
I B
| cosec | = | = -2 n
L
| _ 1
| _— -1 o PR
‘ Thus,the princi value of cosec™ " (-2) is < ]
1
i ~ Now, the question changes to I
o o3 i .
|l Sin [cos?] ;
|' Cos(—0) = cos(6) "
il -~ we can write the above expression as i
1 1 T
| Sin~'[cos—] [
" 6



-
e
:|
—_—
—
| <5
S —
I
o

1 = siny =

! T

] = Y= ;

I E
o I [T '\ﬁ

i The range of principal value of sin™ " is 53 and sin 3177

2 3

\3
T
Therefore, the principal value of Sin~! (—) is =

T
" Hence, the principal value of the given equation is 3

X T dy
22. Here,it 1s given that rrie yeot2x

T
Given that, y =2 when x = 5

dy
I = — = ycot2x
. —v

dy
i ; = cot2xdx
|

d
i = | = = [cot2x dx

v"
i log (sin 2x)
n = logy= ——— +c¢

2
= log2 +0+c
= Thus, C = log2

¥
The particular solution is :- log = log2
Asin 2x

sy = 24/sin2x

2 4
1 3

The cofactors of the elements of IA I are given by
Al1=3,A12=-1;

Ar1=-5,A =2

Therefore we have.

23. Clearly, |A| =




|
|
r OR
|
" Ci1 Ci2
- We know that, adj A =
in Cr1 Cx
i' Cofactor of Cq :(-l)l'1 (9)=9; C12:('1)1_2 (5) =5
(B
I Co1 =12 3)=3;Cpp = (122 (2)=2
h [9 —s]r [9 —3]
' Therefore we have, adj A = =
!| -3 2 -5 2
! 2 3
] Al=15 | = [AI=[209-53)] = [A]=(18-15) = |A|=3
|
i _ 9 -37r2 3 18=15 27=27 30
' "qu)'A_[—S 2][5 9]_[—m+¢0 —w+18]_[0 3]
i ' 2 3119 -3 18—15 —6+6 30
i EmdA'(adJA)"[s 9} 5 2]'_[45—45 —15+18]"[0 3]
|
i 1 07 [3 O
Also,|A|—I=3[ =[ ]
' o 1| [0 3

Hence, A - (AdjA)=(AdjA) - A=|A] - I
24, Consider the following events:
E = A hits the target, F = B hits the target, and G = C hits the target

| _ 1 3 2

i We have, P(E) = 3 P(F) = 1 and P(G) = 3

1 Required probfibility_= P (Any two of A, I:S and C will hit the target)

1 =PENFNGUENFNGU(ENFNG)

. =P(ENFNG)+PENFNG)+PEN F N G) [independent events]

. = P(E)P(F)P(G) + P(E)P(F)P(G) + P(E)P(F)P(G) [independent events]
4 3 1 1 3 2 4 1 2 13

l E R W W — 4 — ¥ = —

54 3 5 4 3 5 4 3 30
25. Here, The position vectors of the given points are

' We have to divide PQ 1n the ratio 2: 1 externally at the point R
1 The position vector of R is



L 2(d+b)—1-(3d—2b) (—7+45) |
‘l (2 — 1) a . i
|| Therefore, the position vector of Ris ( — @ + 4b). .
i Section C f

L . i
n 26. Given / Ifjr] e xdx ...(i) I

= _[ror | +sin (7—x) dx[ fﬂf{x)dx - Iﬂﬂa _X)dx] I

o
_ SN N i
! = [ Iﬁl Tein xdx ..... (i1)[ * sin(r — x) = sinx]
1 Adding Equations (i) and (ii) we get , ’
o i
1 21 = [f———adx
. 1 +sin x i
1 i
! - 7EI6rl +sin x i
) ! I —sin x i
! _EglJrsmx | —sin x . I
i 1 —sin x
I = Jrf > dx L
1 —sin“ x i
i 1—sinx
I = 7] 6 dx [Coszx +sin’x=1 = cos*x=1- Sfﬂzx] b
cOs“ X 1
i
I =] 6(56021 - tanxsecx)dx J
i
' = a[tanx — secx]f "
! = q[(tanmt — secr) — (tan0 — sec0)] I
1 =x[(0-(-1)-(0-1)] :
n =z(l +1)
| =2>2[=2r =>[=n=x i
|. 27. We have to solve, i
il dy 2 0
- b —_ — -
i. xlog |r| dx y J.Clog|x| |
1 On dividing both sides by x log x, we get
: &,y _2lglx 2 !
. dx xlog [x| ,2log|x| 2 .
|| which is a linear differential equation of first order, which is of the form of .
dy .
1 — 4 Py =
!l dx J’ Qs 1]
| ——_ 1 , 2 '
| — [
|l ere, o and O 2 :
|



We know that ,

I [erdexZGIm
' 1
1 put log | x| =f=>;dr=dr

|
W IF = J.?dt = log|t| = log|logx|

= IF =log|x| [ elogx:x]

Now, solution of above equation is given by
yxIF = [(Q x IF)dx + C

1 2
. ylog| x| =I—210g|x|dx+c
X
i 11
1
1 d 1 _
I = ylog|x| = 2|log|x|] —dx—]|—(og|x|) - [ =dx |dx | + C [using
I x2 dx x‘?‘
1 integration by parts]
i M 1 J | |
= vV x| = 1 1= |- VI +
L ylog|x| =2 -10g|x| . ; 2 dx+C
]
1 1
i = ylog|x| =2]|—~log|x| +I—2dx +iC
i | %
] ! = .
lo = ——lo s
. vlog|x| = = ~log|x| =
I OR
" The given differential equation is,
|
I 2xy@ Iy EO.
| dx
i' dy  x*+y?
L] = T =
| dx 2xy
|' This is a homogeneous differential equation
Il . . dy dv
= —— + =

‘l Putting y = vx an i VEx we get
|l dv  xZ2 22

Vtx— = ———
il dx 2x2y
|
Il dv  1+v2
n S v+x— =
| VY i 2v
|



3 2 IELY: 3
A(E—l) +B(0)+C(0)—5(2) —18(5)+17

|
l. v 1+v2
il = xa =~ e -V
] v 1—-1v2
‘l = Yae 2w
|| 2v 1
| =5 dv = —dx
! -2 X
1 Integrating both sides, we get
2v 1

I' [ dv = | —dx
|| | —v2 %
il = —Iog|l—v2|=log[x|+logC
I = -log |(1-v)x|=log C
I ; Y

Putting v = —, we get
1 X
1 X2 —y2
i = -log =logC

52
]
' X
P = =C
| 52 —y2
| = =l (- y2)
; 5x2—18x+17
28. Let the given integral be, I = | > dx

' (=1 J*(2¢=3)
i _ _ _ o sx2—18x+17
" Now using partial fractions putting, 5
| (x—1)?(2r-3)
' ' B 4
] - + +
! (2¢=3) " x—1 (512
L
I A(x - 1)2 + B(2x - 3)(x - 1)+ C(2x - 3) = 5x2 - 18x + 17
[ Putting x - 1 =0,
|' X=1
il A0)+B0)+C2-3)=5-18+17

Putting 2x - 3 =0,
' 3
e
|
|
|



1) 9
A +0=5><Z—27+17

)
1\ 45 g 5

4 4] 4 —l=y
A=5
By equating the coefficient of x2, we get ,
A+2B=5
5+2B=3
2B=0
B=0
From equation (1), we get,

5x2—18x+17 1 o 1

=5§x ————+0—-4x ——

(x—1)2(2x-3) (2x=3) (x—1)2

5x2—18x+17 5 4
[ > dx = Slog(2x = 3) + — +¢
(x—1)=(2x—3) %

OR
Consider the integral
x2+1
1= dx
(x2+4) (x2+25)
Lety=x2
Thus,
x2+1 y+1
 (y+4 +25
(x2+4) (x2+25) (r+4) (7+23)
p+1 A B

= -
(y+4) (y+25) y+4 py+25
by using partial fraction
y+1 A(y+25)+B(y+4)

(y+4) (y+25) (y+4)(y+25)
= y+1=Ay+25A+By+4B
Comparing the coefficients,we have,
A+B=1and25A+4B=1
Solving the above equation, We have,

—1 i 8
—7an B—7




29,

x2+1
Thus using values of A, and B, we get, [ = | dx

(x2+4) (x2+25)

-1 8
7 7
=] e+ dx

x2+4 ¥2425

-1 1
-
-

L.
Xtz
2

dx

-1 1 ¥ 8 1 R
= —x = === -+
7 than 3 7><5tan 5 C

_1 _l.r 8 _1x
= — -+ — -+
14tan 7 351131‘] 5 C

Given vectors are ;
a=(4i+5—h),b=(i—4j +5k)ande = 3i +j— k
+dl@andb
= dl(@ x b) = d = k(@ x b) (where k is any non zero real number)
= d=Kk {(25-4) i-(20+1) j+(-16-15)k} = d=21ki-21kj-21kk}
Now, ¢ - d =21
1

= (Bi+j—k) - Qlki= 21— 21kk) = 21 = 63k-21k=21 = k=73

1. 1, | . . X
o d=21x 55—21 P 5}'—21 XEICZH=(7E—7j—7k)

OR

Given,

|d+b| =60

squaring both the sides,

1@+ 512 = (60)?

= (@ + B)? = (60)2

= @)%+ (B)2 +24. b = 3600 ... (i)
Also given,

|d—b| =40

squaring both the sides

|- 5|2 = (40)?

= [@|2+ |b|2-2d.b = 1600 ... (ii)
Adding equations (i) and (i1), we get :-
21d@|%+2|5|2+2d.b—2a. b = 3600 + 1600
2|@| 2 + 2(46)% = 5200 [given, [b|=46]



2|@|? = 5200 — 4232

|
|
|
i
i. 2|@|2 = 968
]
n 5 968
[ == = i
; 2
i. )2 = 484 :
" d = /484
\ jal = 22 ;
| 23 2 i
il 30. Lety=x" ~+(x—3) .
2_ 2
|l And letu=x" 3andv=(x—3)x "
il fy=utv i
n Differentiating both sides w.r.t. x we get
" dy du dv ’
el 1) i
i dx dx dx
. Now, i
2_
I u=x" > L
i Taking logarithm both sides i
2. i
I logu=logx* —3 .
| =>10gu=(x2—3)10gx i
1 Differentiating w.r.t. x, we get
L 1 du d/, 5 d I
. — = logy X dx(x —3)+(x —3) X dx(logx) i
; B il it i I
i dx ol s (x ) X '
I
|
di 2 5[x*-3 I
n = i + 2xlogx |.....(i1)
|. dx £ '
!l Also, :
(] v=(x—3)" B
i. Taking logarithm both sides
L x2 I
| logv=1log (x —3) 1
" = logv= leog(x-’_’,) 1
|l Differentiating both sides w.r.t. x .
" 1 dv : ] d 5 ,» d l "
— — W — -+ ¥ — i
!. v dx 0g(x—3) dx (X ) . dx[ ogpE—3)] '



L dv 2 1 d
‘l = =V log(x —3) x 2x + x“ x (x=3) X dx(x—?a)
n ]
i dv x2 1 x2

— = (x— -3)+
| = o (x—=3)" [2xlog(x —3) (x—3) x 1
I
[} _
| — =(r—3Y + )
I. = o (x—3) (x—3) xlog(x — 3) [....(111)
I. Substituting (ii) and (iii) in (i)
L 2 2
| dy 1(2_,‘S x*=~—3 J(2 X
. & == = 5 + F(x — - —
1 o X - 2xlogx | +(x — 3) =3) 2xlog(x — 3)
]
: 31. To find area bounded by y = 1 and
. y=lx=1
i x—1,ifx=0 ...(1)
| "“{1—x,ifx<0 )
: A rough sketch of the curve is as under:-

\ ¥ 7
]
| /
\
! \ /
\ /

1 - fem -y=l
l
1 - —— —4k—3#—.|— -
|
| '

Bounded reigon is the required region. So
Required area of bounded region=Area of Region ABCA
A = Region ABDA + Region BCDB

= J('](yl —yz)dx +I%(y1 —y3)a’x
I = J}(1 = 1 +x)dx + [3(1 —x + Dedx
= J§dx + [(2 — x)dx

231 zxxzz
:—_|_ e —
2 o 2




(3) [#-2-(-2)

1 5 I
==+(2-2+=
' b 2

A =1 sq. unit

Section D
1 32.A={1,2,3,4,5} and R = {(a, b) : |a - b] is even}, then R = {(1, 3), (1, 5), (3, 5), (2,
4}
1. For (a, a), |a - a] = 0 which is even. = R is reflexive.

If |a - b| is even, then |b - a| is also even. . R is symmetric.

Now, if [a-b| and |b - c| is even then [a-b + b - ¢| is even

= |a-c|isalsoeven. - R is transitive.

Therefore, R 1s an equivalence relation.

2. Elements of {1, 3, 5} are related to each other.

. Since |1-3|=2,]3-5|=2, |1 -5|=4 all are even numbers
| = Elements of {1, 3, 5} are related to each other.
i Similarly elements of (2, 4) are related to each other.

Since |2 - 4| = 2 an even number, then no element of the set {1, 3, 5} is related to
any element of (2, 4).
i Hence no element of {1, 3, 5} is related to any element of {2, 4}.
i OR
i. Let f: N — N, be a mapping defined by f (x) = 2x
Which is one-one

! For f(x1) = f(x7)

i = 2x1=2x)

' X] =X2

i Further f is not onto, as for | € N, there does not exist any x in N such that f(x) =
L.

: ii. Let f: N — N given by f(1) =f(2) = 1 and f (x) =x - 1 for every x > 2 is onto but
not one-one. f 1s not one-one as f(1) = f(2) = 1. But f is onto.

iii. The mapping f: R — R defined as f(x) = xz, is neither one-one not onto.
33. Let P be the point with position vector p = 31+ + 2k and M be the image of P in the
planet - (2; —} + fc) =4,
In addition, let Q be the foot of the perpendicular from P on to the given plane. So, Q
| is the midpoint of PM.
Direction ratios of PM are proportional to 2, —1, 1 as PM is normal to the plane and

parallel to 2 —_; +k.
Recall the vector equation of the line passing through the point with position vector7

and parallel to vector b is given by
T=4a+ib
Here,d = 31+ + 2k andb = 2i —j +k



L Hence, the equation of PM is i
‘l T=Ci+j+2k)+iQi-j+k :
I AT=B+20)i+ (1 -]+ (@2 + Ak L
Let the position vector of M be m. As M is a point on this line, for some scalar a, we i
. have .
' =>m=0G+2a)i+(-a)j+2+a)k .
il Now, let us find the position vector of Q, the midpoint of PM.
I Let this beq. :
|| Using the midpoint formula, we have i
il __ptm I
| 1= n
il ~ ~ " ~ ~ ~
| [3i+j+2k]+[(3+20)i+ (1-a)j+ (2+a)k] -
| = q’ =
] 2 :
. (B3 (3+2a))i+ (1+(1-a))j+ (2+ (2+a) )k .
=q= > i
! g 3 : i
1 _ (6+2a)i+ (2-a)j+ (4+a)k :
= =
i % 2
L . (2-a), (4+a). y
i ~gd=0GB+a)+ > j+ > k i
L This point lies on the given plane, which means this point satisfies the plane equation i
j T-(2i—7+k) =4 I
. (2=a). (4+a).T1 . . . !
. = |G+a)i+ j+ k|-Qi-j+k) =4 i
‘ 2 2
i
1 5 2—aq i 4+a s i
= +a)— (— + | — =
. Gra)— (= o+ (=)o |
n 4+o0—(2—a)
i. = 6+2a+ ; = '
]
i > 2a+(1+a)= -2
!. = 3a= —3 "
I o= —1 ]
1 A A &
‘ We have the image m = (3 + 2a)i + (1 — )] + (2 + a)k !
1 n A a
; >m=3+2(-Dli+[1-(-D)j+[2+(—- D]k I
am=1+2+k .
! Therefore, the image is (1, 2, 1) ’
1 s L2~ B)s {(4t8) .
s The foot of the perpendicularg = (3 + a)i + 5 &3 5 k !



34.

i 2=(—1) 17 4+(—-1) 7.
=>qd=B3+(-1h+ [T]H- [T]k

. 3. 3 ‘
ngd=2i+-j+ =
LT mglv g
Thus, the position vector of the image isi + 2} + k and that of the foot of the

i . B g
perpendicular 1s2: + >/ + Ek

OR
Line passing through (1, 2, 3)
ied =i+ 2_;' + 3k and parallel to the given planes is perpendicular to the vectors
Bl = ;—} + 2k and
hy=3i+j+k
Required line is parallel to SI X 32
ij ok
—~]. 2

1 (-1-2)-7A-6)+k1+3)= —37+5] +4k
301 1

Required education of line 1s : -
7F=d+A\b

7= §+2}+31}+A(—35+ 5}+4l})
Given,

Objective function, Maximize z = 3x + Sy
subject to the constraints

x+2y < 2000,x+y < 1500,y < 600,x > Qandy > 0
Now, draw the line x + 2y = 2000, x +y = 1500, and y = 600

\— 2000
1500
000

p s w ¥ =600
" " A L] x

: 4 .
9 500 000 15 :(N

-5 +

500 X+ 2= 2000
1000 4+ .

K4 p=1500

B {800, 600)

2000 +

and shaded region is the feasible region satisfied by above inequalities. Here, the
feasible region is bounded.
Now,

Corner points (x,y)

Z =3x+5y
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: (0.0) 0 I
; (1500,0) 3.1500+5.0=4500 '
i (1000,500) 3.1000+5.500=5500 i
i (0,500) 0+500.5=2500 i
Hence the maximum value of z is 5500, which occurs at A(1000, 500) i
|
1 i
1 \x
’ 1+- )
; =|x+—-] +
' 35. Lety (x x) x( x [
i
|
1N% 1+E i
i Also, Let u = x+; andv =x x .
1
& y=u+vy I
! dy du dv
= o= e )
dx dx dx

1 \x
Then,u = [x+ —
X

1\x
= logu = log(x + ;)

1
= logu = xlog(x + ;)

Differentiating both sides with respect to x,

1 du ; 1\ d dl 1
- = + = —x) +x— + -
u dx og(x x)dx(r) xdxlog(x x)]

. I du : I 1 d I
-— = += e it
1 T ude B\FT LTS de\" 7 x

1 du ; (+1)+ X : | i
= — =ullog|x+ — — X s
1 dx X 1) x2 i



x——
du 1 \x 1 \ ¥
=>E—(x+;) log(,\+;)+(—ﬂ

x+—
] k X ) o

du 1\x[ i x2—1]
du I\x[x2-1 157
k)
1
Again,v:x(l-";)

1
=>10gv=10g[x(1+;)]

1
= logv = (l F —)logx
X

Differentiating both sides with respect to x,

1 dv l d , | l 1 dl
—— =logx—|1+—=|+|1+—-|—
v dx Og}kdx X x Jdx et

1 dv 1 l l | |
T AT + 4+ — =
=>vdx x2 OE¥ X x)

1 dv logx 1 1

= = +=+—
v dx 2 ® L2
dv [—log x+x+l]

= — =y
dx 22
dv ¢l x+1-logx

= —=x (177 | [——==....ii)
dx . 2
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: From (i), (ii) and (iii), we obtain i

, 2_ I N .

i dy L\X|x=—1 ] 1 | +— x+1—log x .

— =lx+- + + =11+ _—

| dx " w241 OBI¥T * * 2 .

' Section E i

i 36. Read the text carefully and answer the questions: .
‘| In a street two lamp posts are 600 feet apart. The light intensity at a distance d from

1000 .

! the first (stronger) lamp post is 7 the light intensity at distance d from the second I

|
125 '

(weaker) lamp post 1s ? (in both cases the light intensity 1s inversely proportional

to the square of the distance to the light source). The combined light intensity is the
sum of the two light intensities coming from both lamp posts.

(i) | 1000 125
We have, I(x) = +
2 (600—x)2
—2000 250

= I'(x)= + and
X3 (600—x)3
") 6000 750
= I"(x)= +
¥ (600-x)*
For maxima/minima, I'(x) - 0
i 2000 250
- _

= 8(600 - x)° =x°

X (600-x)°

Taking cube root on both sides, we get

I 2(600-x)=x = 1200=3x = x=400

I Thus, I(x) is minimum when you are at 400 feet from the strong intensity lamp
post. '

(1) At a distance of 200 feet from the weaker lamp post. o

! Since I(x) is minimum when x = 400 feet, therefore the darkest spot between the "

1 two light is at a distance of 400 feet from a stronger lamp post, i.e., at a distance of
600 - 400 = 200 feet from the weaker lamp post.

(iii)1000 g 125 1

x2 (600-x)2
Since, the distance 1s x feet from the stronger light, therefore the distance from the '
weaker light will be 600 - x. 1




. So, the combined light intensity from both lamp posts is given by i
1000 125 i
1 g ;
| X2 (600-x)2 o
OR i
' 1000 125 .
1 We know that 1(x) = >t >
X (600—x) i
" When x = 400 .
n B 1000 N 125 I
| (x) 160000 (600—400)>2 |
1 ] 125 ] 1 3

+ = + = '
160 | 40000 160 & 320 320 "M ;

37. Read the text carefully and answer the questions: i
' Three car dealers, say A, B and C, deals in three types of cars, namely Hatchback i
i cars, Sedan cars, SUV cars. The sales figure of 2019 and 2020 showed that dealer A i
1 sold 120 Hatchback, 50 Sedan, 10 SUV cars in 2019 and 300 Hatchback, 150 Sedan,
! 20 SUV cars in 2020; dealer B sold 100 Hatchback, 30 Sedan, 5 SUV cars in 2019 i
and 200 Hatchback, 50 Sedan, 6 SUV cars in 2020; dealer C sold 90 Hatchback, 40 i
I Sedan, 2 SUV cars 1in 2019 and 100 Hatchback, 60 Sedan, 5 SUV cars in 2020. I
i ' AT W -
: — :
l = .
) "
I :
i (1) Hatchback Sedan SUV I
i
i A 120 50 10 i
i B 100 30 5 i
! C 90 40 2 '
' In 2019, dealer A sold 120 Hatchbacks, 50 Sedans and 10 SUV; dealer B sold 100 i
! Hatchbacks, 30 Sedans and 5 SUVs and dealer C sold 90 Hatchbacks, 40 Sedans I
1 and 2 SUVs.
I . Required matrix, say P, is given by .
) Hatchback Sedan SUV L
|
1 A 120 50 10 ;
1 p=B 100 30 5 :
1 C 90 40 2 .
! In 2020, dealer A sold 300 Hatchbacks, 150 Sedans, 20 SUVs dealer B sold 200 "

Hatchbacks, 50 sedans, 6 SUVs dealer C sold 100 Hatchbacks, 60 sedans, 5 SUVs.



- Required matrix, say Q, is given by i
Hatchback Sedan SUV i

A 300 150 20
Q=B 200 50 6
C 100 60 5
(1) Hatchback Sedan SUV

A 300 150 20 n
B 200 50 6
C 100 60 5

I In 2020, dealer A sold 300 Hatchback, 150 Sedan, 20 SUV dealer B sold 200

Hatchback, 50 sedan, 6 SUV dealer C sold 100 Hatchback, 60 sedan, 5 SUV.
' Required matrix, say Q, is given by

i Hatchback Sedan SUV

A 300 150 20
Q=25 200 50 6
C 100 60 5

P (iii)Total number of cars sold in two given years, by each dealer, is given by
Hatchback Sedan SUV
1 AT120+300 50+ 150 10+ 20
| P+Q=28|100+200 30+50 5+6
i C|9+100 40+60 2+5
' Hatchback Sedan SUV
A 420 200 30

=B 300 80 11
& 190 100 7

OR
The amount of profit in 2020 received by each dealer is given by the matrix
Hatchback Sedan SUV I

A 300 150 20 50000
B 200 50 6 100000
# 100 60 5 200000



A [ 15000000 + 15000000 + 4000000
I — B| 10000000 + 5000000 + 1200000
! C [ 5000000 + 6000000 + 1000000
|
I A 34000000
‘l — B 16200000
n C | 12000000

38. Read the text carefully and answer the questions:

Shama is studying in class XII. She wants do graduate in chemical engineering.

Her main subjects are mathematics, physics, and chemistry. In the examination,

her ‘p_roiiabilities _gf_‘ getting{ grade A in these subjects are 0.2, 0.3, and 0.5 respectively.

] i
|
|
i : d5
i (i) P (Grade A in Maths) = P(M) = 0.2
i P (Grade A in Physics) = P(P) = 0.3
P P (Grade A in Chemistry) = PL'C) =0.5
' P(not A garde in Maths) = P(M) = 1 - 0.2 = 0.8
1 .
| P(not A garde in Physics) =P(P)=1-03=0.7
1
P(not A garde in Chemistry) =P(C)=1-0.5=0.5
' P(getting grade A in all subjects)=P(M NP N C)
' =P(M) x P(P) x P(C)
1 =0.2 x 0.3 x 0.5=0.03
I (1) P (Grade A in Maths) = P(M) = 0.2
P (Grade A in Physics) = P(P) = 0.3
' P (Grade A in Chemistry) = P(C) = 0.5
; b
1 P(not A garde in Maths) = P(A@ =1-0.2=0.8
1
P(not A garde in Physics) =P(P)=1-03=0.7
I _
1 P(not A garde in Chemistry) =P(C)=1-0.5=0.5

P(getting grade A in on subjects) = P(M N P N C)

= P(M) x P(P) * P(C)
=0.8 x 0.7 x 0.5=0.280






