1 Class: XII
] SESSION : 2022-2023
' SUBJECT: Mathematics SAMPLE
;i QUESTION PAPER - 20
with SOLUTION
(N
1 Time Allowed: 3 Hours Maximum Marks: 80
1 General Instructions :
1

|

|

| 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.
i 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 cach.
] 6. Section E has 3 source based/case based/passage based/integrated units of
: assessment (4 marks each) with sub parts.
. Section A
1 i _
an -~ I 5
L 1. [ 8tdz is equal to 1]
I a) (log(1 + z?))tan 'z + C b)log |tan~'z| 4 C
1
i ¢)tan 1z +seclz+C d) %(tan_lsz:)2 +C
! 2. The 2 vectors j + k and 3i — j + 4k represents the two sides AB and AC, (1]
| respectively of a AABC. The length of the median through A is
j a) VE b) VI8
2

1
1 c) VT@ d) None of these
L] . 2 = ; 5 i
i. 3. The angle between the straight lines % — y—52 = ”"4:3 and "’;1 = y;2 = z_"33 is (1]
il a)45° b) 60°
|
' ¢) 30° d) 90°
1

4. The area bounded by the curves y = /&, 2y + 3 = x and the x-axis in the first (1]
' quadrant is
1
|l a) 36 b) 18
|| c)9 d) none of these
i' 5.  Two students X and Y appeared in an examination. The probability that X will [1]
1 qualify for the examination is 0.05 and Y will qualify for the examination 1s 0.10.
:
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l- - - - - - - - - - - - - - - - - - - - - - - - -
The probability that both will qualify for the examination is 0.02. What is the
probability that only one of them will qualify for the examination?

' a)0.14 b)0.12

| ¢)0.11 d)0.15

II 6. The area enclosed between the curves y = /z~, & = 2y + 3 and the x-axis is

i: a) none of these b)9

|| ¢) 27 d) 18

Il 7.  Maximize Z = 50x + 60y , subject to constraints x +2 y <50, x +y > 30, x, y > 0.

!: a) 1600 b) 1547

" ¢) 2500 d) 1525

i 8. Ifd and b are two collinear vectors, then which of the following are incorrect:

: a) p = \a for some scalar A b) both the vectors @ and b have
same direction, but different

i magnitudes.

' = 4 F d) the respective components of

a and b are not proportional

9. Let A and B be independent events with P(A) = 0.3 and P(B) = 0.4. Find P(A U
|
B).

. a) 0.62 b) 0.58

1 c) 0.51 d) 0.55

. . . . . d3y 3,.""2 dzy 2
10.  What is the degree of the differential equation (F) = (d—:r,) ?

(] a 2

|

" a)3 b)2

I

|' ¢) 1 d) 4

L

|l _ . . d 2 % dz__ _
I1.  The degree of the differential equation {1 + ( d—z) } = E‘j 1S

1

! a)2 b) %

1

I' ¢) not defined d)4

il 12.  General solution of (1 + %) dy + 2zy dz = cotx dz (z # 0) is

il a) y(1 + z?) = log|sinz| + ¢

1
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8 b)y = (1 + ) 'log|sin z|
I -C(1+ )
| ¢)y = (1+ z) " loglsinz|
I +C(1 —z*)!
! ”

\ 16+(log )" de =7

a) None of these

i| 13. f
|

¢)logz - /16 + (logz)? + 16log
|logz + /16 + (logz)*| + C

d)y = (1 + z) ' log|sin z|
- C(1-2z%)

[1] L

b) tlogz - /16 + (logz)? + 4log i
|logz + /16 + (log z)?| + C I

d) Zlogz - /16 + (log z)* + 8log '
|logz + /16 + (logz)?| + C

1 14, Iff(x) = |x - 3] and g(x) = fof(x), then for x > 10, g'(x) is equal to [1] .
i
! a) none of these b) 1 i
|
i c)0 d)-1 i
i 15.  Find the particular solution for % — % + cosec (;i) =0;y=0whenx =1 (1] :
' a) cos(%) = log|2ex| b) cos(z) = log|3ez| i
]
. i
" c) cos(2) = loglex| d) cos(%y) — Toglez| :
i
' 16. If A and B are square matrices such that B =- A~ l BA, then (A + B)2 B 1] I
i
i a) O b)A+B !
1
[ °) A2 + B2 d) AZ +2AB + B2 '
1 0 1] '
! 17.  sin (ﬁ) +cot~1(3) = :
|. T T ]
I a) 3 b) 3
| . _ I
U )3 d) § "
! 18.  The angle between two lines having direction ratios 1, 1, 2 and (v/3 — 1), [1] B
! (—v3-1),4is !
I . x
|| a) g b) 3 '
& "
|| c) 6 d) % ’
n 19.  Assertion (A): The maximum value of Z = x + 3y. Such that 2x +y < 20, x + 2y [1]
. 4
|| < 20,x,y > 01s 30.
]
:
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variables.

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

Reason (R): The variables that enter into the problem are called decision i

b) Both A and R are true but R is '
not the correct explanation of A. f

1 c¢) A is true but R is false. d) A is false but R is true.
| = . U
| A . d Yy eve
!l 20.  Assertion (A): 4L (VeY®) = Wrrrd (1] |
|: Reason (R): £;]E—_I:[l'::;g (log(x))] = ml;gm, > 1 I
|| a) Both A and R are true and R is b) Both A and R are true but R is ’
!l the correct explanation of A. not the correct explanation of A. 1
!| ¢) A is true but R is false. d) A is false but R is true. :
|
i Section B i
i 21.  Solve the initial value problem: m% +1=0;y(-1)=0 2] i
|
| 22. Find <L, whenx=a(1-cosf)andy=a(f +sinf)atf =% 2] 0
i
I 23.  Find the shortest distance between the lines Egl = yf = ler‘z and 3x -y-22+4 [2] i
i =0=2x+y+z+1. i
' OR I
! If a unit vector makes an angle 7 with i 7 with j and an acute angle 6 with Kp, then I
! find the value of 6. "
| ] . . .
24. A fair coin and an unbiased die are tossed. Let A be the event head appear on the  [2] i
' coin and B be the event 3 on the die. Check whether A and B are independent i
1 events or not. .
1 25.  Find the principal value of cosec™!(-1). 2] i
L]
I. Section C I
!l 26. Minimise Z = 13x - 15y, subject to the constraints: 13] '
| r+y<72x—3y+6=>0,2>0,y>0. il
L
|l 27.  Evaluate: [ %X gin 3x dx 3] '
]
] OR B
Evaluate the Integral; [ —2
| g f (m“z-l--a:l-"ij |
1
|l 28.  Find the shortest distance between the lines L1 and L7, given by [3] "
!. F=5+3+)\(2§—3+I‘{:)andF=2z¢—i—}—fc—!—g(éli—?j—l—%) '
' "
!I OR
| "
: b
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l- - - - - - - - - - - - - - - - - - - - - - - - - - -
Show that the lines 7 = 3% + 25 — 4k + \(7 + 25 + 2k) and

F =57 — 23:' + ,u,(S'E g 23’ + ch) are intersecting. Hence, find their point of
intersection.

1 29.  Sketch the region lying in the first quadrant and bounded by y = 9x2, x=0,y=1 31
i and y = 4. Find the area of the region using integration.

1 OR

L Find the area of the region bounded by the curves y2 =0x, y=13x.

|

|

|

| 30. Draw arough sketch of the curve y = /& — 1 in the interval [1, 5] . Find the area [3]
|| under the curve and between the lines x = 1 and x = 5.
|

31.  Find the derivative of the function given by fx)=(1+x) (1 +x2) (1 +xH 1+ Bl
x3) and hence find f'(1).

]

i Section D

' LetA=R— {3} and B=R — {1}. Consider the function f: A — B defined by [5]
: flz) = (%) . Is f one-one and onto? Justify your answer.

| OR

1 32. Show that the relation R in the set A= {1,2,3,4,5} givenby R = {(a,b) : |a—Db]is

y divisible by 2} is an equivalence relation. Write all the equivalence classes of R.

1

i 55, Letd= |2 ¥andB=|® ®|verifpthaciany! <placl 5l
I 2 5 T 9

1 OR

" Solve the system of the linear equations by Cramer's rule:

_ 2y—3z=0

i' x+3y=—4

|l 3x+4y=3

n

|

L]

|

1

1

1

|l

|l

n

|

L]

:

S B B Page 5 of 34 S e e

Get More Learning Materials Here : & m @) www.studentbro.in



. - . S5z
‘ 34.  Integrate the (rational) function DD 5]
I

35. Using vectors: Prove that if a, h, ¢ are the lengths of three sides of a triangle, then [5]
its area A\ is given by A = /s(s —a)(s — b)(s — ¢), where 2s-a + b +c.

|

|

|

i' Section E

il 36. Read the text carefully and answer the questions: 4]

|' Ankit wants to construct a rectangular tank for his house that can hold 80 fi2 of

n water. He wants to construct on one corner of terrace so that sufficient space is left

!. after construction of tank. For that he has to keep width of tank constant 5ft, but
the length and heights are variables. The top of the tank is open. Building the tank

]

I cost %20 per sq. foot for the base and 10 per sq. foot for the side.

i 1

I .';

i ’/y

| ) S

]

]

1

|

1

1

|

il

|l

n

|

L

|

‘l

1

1

|l

|l

1

|

|

:
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1 (1)  Express cost of tank as a function of height(h).
(i)  Verify by second derivative test that cost is minimum at critical point.
(1i1) Find the value of h at which c(h) is minimum.

! OR
L Find the minimum cost of tank?

37. Read the text carefully and answer the questions: (4]

Two farmers Ankit and Girish cultivate only three varieties of pulses namely
Urad, Massor and Mung. The sale (in ) of these varieties of pulses by both the
farmers in the month of September and October are given by the following

i matrices A and B.
|
|
i
i
|

September sales (in ):
' Urad Masoor Mung
' A= 10000 20000 30000 | Ankit
' 50000 30000 10000 / Girish
1 October sales (in %):
. Urad Masoor Mung

A=1 5000 10000 6000 Ankit
: 20000 30000 10000 ) Girish
i (i)  Find the combined sales of Masoor in September and October, for farmer Girish.
1 (il)  Find the combined sales of Urad in September and October, for farmer Ankit.
1 (ii1) Find a decrease in sales from September to October.
i OR
' If both the farmers receive 2% profit on gross sales, then compute the profit for
! each farmer and for each variety sold in October.
1
1
|l
1
,
:
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. 38. Read the text carefully and answer the questions: (4] i
To hire a marketing manager, it's important to find a way to properly assess R
' candidates who can bring radical changes and has leadership experience. i
1 Ajay, Ramesh and Ravi attend the interview for the post of a marketing manager.
1 Ajay, Ramesh and Ravi chances of being selected as the manager of a firm are in '
the ratio 4 : 1 : 2 respectively. The respective probabilities for them to introduce a i

' radical change in marketing strategy are 0.3, 0.8, and 0.5. If the change does take i
! place. .
: :

i
1

|
]

|
]

i
|

]
' (1)  Find the probability that it is due to the appointment of Ajay (A). i
1
. (i1)  Find the probability that it is due to the appointment of Ramesh (B). i

i
|

0
]

i
1
I i

i
]

I
1

i
|

i
1

i
1

i
|

!
|

|
1

1
1

]
1

1
1

B
1

]
1

]
1

1
1

|
1

R
1

|
1
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SOLUTION
' Section A
|
n
| 1 o g
i' 1. (d) E(tan x)*+C
n |
Il Explanation: Subsitute tan"!x = t then 1 Sdx = dt
TX
]
|l f £t (tan Iy )2
| = — —_—
! = |tdt > C= > &

' N

]
2.(€) —
© =
Explanation: In AABC,

I & ot S
N

Using the triangle law of vector addition, we have

1 — S —

1 BC = AC—AB

' =@i=j+4k)=(+h

[ — 1~ 3. . 3. . .

| ~ BD = —-BC = —i—j+ —k(since AD is the median)

|l 2 2 2

s In AABD, using the triangle law of vector addition, we have
I — — —

i AD = AB+ BD

Page 9 of 34 -
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L % B 3 & By
L =(+k+ (EI_J‘FEA)
n . T -

i 251+0j+5k

"
=)
I

\/ W e (AN it
-] 0+ |=] ==
(3 ) -
1
Hence, the length of the median through A is —\/3_4 units.

2
. (d) 90°
Explanation: We have,
X+l 3=2 Z+3

- == == = e ==
2

Explanation: Let A and B be the events that X and Y qualify the examination,

1 2 5 4
: x—1 y+2 2z—3
i 1 2 -3
The direction ratios of the given lines are proportional to 2, 5,4 and 1, 2, -3.

i — —
i The given lines are parallel to the vectors by = 2i + 5j + 4k and by = i + 2j — 3k
i Let @ be the angle between the given lines.
1 NOW,
| -

by-by
! cosf = 5 o5
|
| byl 1ba]
L (2i+57+4k) - (i+2/—3k)
' \/22+52+42\/12+22+(—3)2
i' 2+10—12
' V4514
(| ~0
!. - o
| = =90
" 4.(c)9
1 Explanation: Required area:
| 3
! 9 9/x-3 X2 1 [x2 9
| j\/)_cdx—_[(—)dx: — | —=|—= —3x| =9sq.units
|l 0 3 2 3121 2]2 3
1
i. 5.(c) 0.11
|
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respectively. We have, P(A) = 0.05, P(B) =0.10 and P(A N B)=0.02
Required probability

=P(A NB)+P(B N A)

! =P(A)-(A N B)+P(B)-P(A N B)
I ~ P(A) + P(B) - 2P(A N B)
i =0.05 + 0.1 - 2(0.02)
=0.15-0.04 =0.11
" 6. (b) 9
il Explanation: The two curves meet where;
1 x—3

V= ——..0)

= 4x=x2-6x+9
= x2-10x+9=0 = x=9.1.

" Therefore, the two curves meet where x = 9. »
: Therefore, required area: i
i
| (x—3)2
- [— _— i
i
' 7. (¢) 2500 i
i Explanation: Here , Maximize Z = 50x+60y , subject to constraints x +2 y <50, x + i
1 y=>30,x,y=>0.
1 Corner points Z=50x+60y :
I P(50.0) 2500 :
| Q(0, 30) 1800 I
1 R( 10,20) 1700 '
1 Hence, the maximum value is 2500 i
1 8. (b) both the vectors @ and b have same direction, but different magnitudes. ;
n Explanation: If @ and 5 are two collinear vectors, then, they are parallel to the same
' line irrespective of their magnitudes and directions. '
9. (b) 0.58 I
' Explanation: Let A and B be independent events with P (A) = 0.3 and P(B) = 0.4 I
L Since the events are independent, P(A N B)=P(A) - P(B) ;
1 Therefore P(A U B)=P(A)+P(B) =03+04-0.12=0.58
. 10. (a) 3 I
Explanation: 3 n
' 11. (a) 2 "
| Explanation: In general terms for a polynomial the degree is the highest power. ;
|' > 2
: : . dy\2\2 _ d7y ,
U The differential equation is | 1 + "
| dx de
I I
|| Square both the sides
|'-'-'-"-"-"-"-"-'-'-"- Page 11 of 34 e e e i
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L id
) ()

Now for degree to exist the given differential equation must be a polynomial in some i
i differentials. i
' N dy %y d" :
n Here differentials mean — or —— or....——
!' dx 4,2 dx1 i
|| . . . : dy d 2}’ :
i The given differential equation is polynomial in differentials —— and — i
1 dx dx?
!. Degree of differential equation is defined as the highest integer power of highest :
!. order derivative in the equation. I
dzy i
! Here the highest derivative is — and there is only one term of highest order g
| dx
i
' . . o dy : .
I derivative in the equation which is ( 5 )“ whose power is 2 hence degree is 2. i
dx j
" 12. (a) y(1 +x?%) = log|sinx| +c I
i Explanation: (1 +x2)dy = (cotx — 2xy)dx i
i dy B cotx —2xy .
| dx 1 +x2 '
i dy 2x colx
- & p = i
i dx | +x* 1 +x2
i It 18 a linear differential equation in y. .
. Therefore, Solution is I
. i 2xdx | i 2xdx ]
e 2 =]J——Fe 2dx+ ¢
i Y€ 1+x [+x2 1tx !
5 cotx . "
' y(1+x%)=[——=(1+xNdx+c ;
) 1+x

(1 +x%) = [cotxdx + ¢
W1 +x2) = log|sinx| + ¢

|
(@ 5ogr - \16+ (logn)? + Slog] ogx + V16 + (logn)2| + €

\16+ (log x)>

Explanation: The given integral is | . dx

1 13

1
Put log x =t and —dx = dt. Then,
%

Page 12 of 34 o
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I1=INE+ @) ——\/; +16+—1ogr+\! +16| +C

' 14. (b) 1
I| Explanation: f(x) = [x - 3|
1 g(x) = fof(x)
I g(x) = f(Jx - 3))
| g(x)=|x-3|-
il gx)=x-3-3 (=~ x>10)
1 g(x)=x-6
!. g'(x)=1
" y
15. (¢) cos(—) = log|ex|
] X
1 Explanation: Lety = vx
dy dv
1 == St
I dx dx
dv
i Question becomes v + x— = v — cosecv
x
X dv
i 4 cosecy
! dx
I —J-Sim’dv = f—
X
1 cosv = logx + logc
y
' (,05( ) = logx + logc
1
whenx— landy=0
; 0
il COS(T) = logl + logc { logc =1}
|' c=e
(| y
| cos(—) = logx + loge
il X
¥,
‘l cos(—) = log| ex|
] X
i 16. (¢) A2 + B2
1 Explanation: B = - A 1BA

= AB=-AA"lBA

; = AB=-IBA
= AB=-BA
' = AB+BA=0 ..(%1)

Get More Learning Materials Here : &

1 = Elogx\j(logx)z + 16 + 8log|logx + \ 16 + (logx)2| +C.
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|
I Consider, (A+ B =A2+AB+BA+B2 ..(~ AB # BA)
i. (A+B)2=A2+0+B2 ...from (i)
' (A+B)?>=A%+B?
!' 17. @)
S
' -1 -1
!l Explanation: sin % +cot *(3)
I
| | _1f! 11
i = tan — | + tan — |because —. — < 1
I 2 3 23
|
u | 1
- + i
! 2 3
1 = tan ]
1\ (1
' -(2)(5)
I 2 ]\ 3
' S PP
i =tan (1) = 1
! 18. (d) i
]

Explanation: Let @ = i +} +2k and b = (\ﬁ . 1)§ +( - .\E_ ])j + 4k

! 17| =6, |B] = V(4 —2:3) + (4 +243) + 16 = 26
(147+2k) - ((\B=1)i+ (=B —1)j+4k)

On differentiating both sides w.r.t. x, we get

coso =
i V6 %26

i. \/5— 1 = \E =18

|. cosa = >

L _ 1

%I cosa = 3

! a=60°

1 19. (b) Both A and R are true but R is not the correct explanation of A.

ll Explanation: Both A and R are true but R is not the correct explanation of A.
‘ 20. (b) Both A and R are true but R is not the correct explanation of A.

' !

i' Explanation: Assertion: Let y = (e\/';) 2

1

|

|

|
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|
' D _ LR L AR
! dx_Z(e ) dx
] ]
dy_1 x_.,x.i
1 :dx—z(e\/_)z (,\/_ dx(\/})

-l @:l e\/; 1 _ e\/; _ e\/;
i dx 2,\{6_\/; 2\/; 4‘\&@ 4 xe\/;

|
|
i
| Reason: Let y = log (log x)

|| On differentiating both sides w.r.t. x, we get
|

1 dy d oo (1 1 d
I o~ o, (og (logx)) = T {7 (log x)}
I dy 1 ] 1
= —_—  —= 5> X o I
I dx logx x xlogx
. Hence, both Assertion and Reason are true, but Reason is not the correct explanation
of Assertion.
' Section B
l We h i 1=0
. 21. We have, x i
I dy —1
= — = —
i dx  x

= dy= (— ) dx [separating variables]

X

1 Integrating both sides, we get

-1
. 5 =J(7)dx
= y=-log x|+ C...(1)
It is given that y(-1) =0
s~ 0=-log|-1]+C
= C=0
Substituting the value of C in (1), we get
y = -log [x|
1 Hence, y = -log [x| is the solution to the given differential equation.
22. We have,
x=a(l-cosf)andy=a (6 +sinbH)
Differentiating x with respect to 6, we get
dx d
T do do
and differentiating y with respect to 6, we get

[a(1 - cos )] = a (sin )
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‘ dy d
" o0 %[a(f) +sin ¢)] = a(l + cos 6)
1
|l ] aﬁ, n
' dy do a(1+cos 6) a(1+0) ;
Il T dx ():E_ d_A - | a(sin6) ():T_E_ a B
il 2 - dg u {}z Eﬂ: 2
n
| 23. The given the equation of the plane containing the line 3x -y -2z+4=0=2x+y+
i' z+ 1is
|l Bx-y-2z+4)+12x+y+z+1)=0
n or(3+2)x+(A-y+(A-2)2+(A+4)=0...(%)
!. [fit is parallel to the line
x—1 y=-3 z+2 1
i > = 4 = 1 then
! 23+24) +4(- 1)+ (2-2)=0
1 =94=0
] =>1=0
: Substituting
A=0in (1), we obtain
I 3x-y-2z+4=0..02)
| This is the equation of the plane containing the second line and parallel to the first
. line.
Now, the line
; x—=1 y=3 z+2 o
1 2—4—Ipassest0ug(,,-)
' . Shortest distance between the given lines
1 = Length of the perpendicular from (1, 3, -2) to the plane 3x -y -2z+4 =20
|
" Ix1-3-2x(—-2)+4
| i
i- 32+ (- 1)+ (-2)]
]
| 3-3+4+4
L = | —_—_—_——
h \N9+1+4
: -
= —/— units
. Via
|| OR
; The direction cosines of the vector are
! ; r 1
| cosy = 3
|
!.
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1 n = cosf!
We know,

12+m2+n2=l

o (3 () v

11 )
e 2 =1
= 7+ tcos

1
= cosf=1—=—~

1 2 4
1

1 = cos20 = -
I 4
i |

= cosf) = 5
; T
i SRS 3
' 24. Let A be the sample space of given experiment.
1 ={H 1, H,2),H,3),(H 4),H,5),H,06),(T,1),(T,2) (T, 3), (T, 4), (T, 5),
, (T.6) }

A : Head appear on the coin
B : 3 appear on the dice

. A={H, 1), (H, 2), (H, 3), (H, 4), (H, 5), (H, 6)}
I B = {(H, 3), (T, 3)}
i ANB={(H,3)]

- 6 1 " 7 1
] = — = — - — = —

(4) > 2,;0() T

i' |

P(ANB)=—
|l ( ) B
] 1 1
!. P(A) x P(B) = 5 >
|
. b
I 12
I = P(A N B)
. Hence A and B are independent events.
| o T
|' 25. We know that the range of principal value of cosec™ is el b [0]
1
!l Let cosec™ (-1) = 6. Then we have, cosec /= -1
s
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| T =
; cosec #=-1=-cosec - =cosec | —
|

5 =% [2F 2]
' =TE
‘l Hence, the principal value of cosec™] (-1) is equal to Ty
n Section C

26. Considerx +y =7
Whenx =0, theny =7 and
wheny =0, thenx =17
So, A(0, 7) and B(7, 0) are the points on line

x+y=
. xt+ty=7
|
|
|
i
|
|
|
|
" Consider 2x—3y+6 =0
When x =0, then y = 2 and when y = 0, then x =- 3, So C(0, 2) and D(-3, 0) are the
I points on line 2x =3y + 6 = 0
1 Also, we have x > 0 and v > 0.
i The feasible region OBEC is bounded, so, minimum value will obtain at a comer
i point of this feasible region.
Corner points are O(0, 0), B(7, 0), E(3, 4) and C(0, 2)
' Z=13x—15y
1 At00,0),Z=0
1 At B(7,0),Z = 13(7)— 15(0) =91
: AtE(3,4),Z=133)—-154)= —21
At (0, 2), Z=13(0) — 15(2)
' = -30 (minimum)
1 Hence , the minimum value is -30 at the point (0, 2).
1
|l
L
"
.
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27. LetI = ¢2X sin 3x dx

Then, I = |e2XIsinII3xdx
Using integration by parts.

cos 3x cos 3x
n :>I=e2x— _J’2€2x_ dx
!l 3 3
!n ) 20 2%
i = [ = — —e“*cos3x + =Je**IcosIB3xdx
] 3 3
| | 2 sin 3x sin 3x
! Zx 2x 2
= — = € + - ] — >
%l =/ ;¢ cos 3% 3 {c 3 [2e 3
1 | 2 4
= = — — e2Xcos 3x + — 62X sin 3x - =] e2X sin 3x dx

i 3 9 9

1 2 4
! :>I=—562X0083x+§ezxsin3x-6l
|
i 4 e2x

= [+ == —(2sin 3x - 3 cos 3x)

i 9 9
: 13 X
l = 91— 5 (2 sin 3x - 3 cos 3x)
I elr

=>I=F(25in3x-30033x)+c

dx
i To find: Value of | —————
i 1 1
. (x5+x§)
[l
i. Formula used: (i) f;dx =log |x| + ¢
' +1
%. (i) [x"dx = — Ix” +c
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Now let the given integral be, / = | ——————... (i)

Letx = t0
n
| L
!: =>xg=t
| > 60dt=dx
il Putting this value in equation (1) we get,
|' 66dt
I [=]——
e
1 61°dt
! ke

e+l

' 3
! f t~dt

=6
i (1+1)
L £ +1-1

=] dt
1 (t+1)
i (r+l)(r2—r+l) |
1 = e
i I=6 D dt I(.Hl)dr
] l‘3 3,‘2

=6|———+1— T +c
; I=6 33 t—log|t+ 1| c

[=[263-3t2 +6t-6log|t+ 1] +c

[

i- N !
" I=|2lxg| —3lxg| +6]xg |—6log|lxg |+ 1
| -

i

: I 1 Iy
| 1= 2\/23(x§)+6(xg)—610g (xg +1

28. The given lines are
Li:7=(i+))+AQi—j+k .3)
Ly:7 = (20 +] — k) +2u(2i = + k) ..(ii)
These equation are of the form:

Get More Learning Materials Here : &
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— — — '
7 =a +i§and?‘=a2+2,u32a2+‘u b, where

: ap =G+ j)ay=@i+j =5 = Qi=j + hands' = 2
! Therefore, the given lines are parallel.
! —_ —

Now,we have (ap —aq) = (2;' +} — ;’::)—(E +}) = (E’ - l})

-~ -~

|

| |

|I - - i k

I 2 [Bx(ay—apl=|2 -1

I 1 0 -1

!I = (1=0)i—(=2—1)+(0+ 1k

. =(i+3j+k

1 - —

i =>|B><(a2—a])|=\/12+32+12=\/ﬁ
i and|?3’|=\f22+(—1)2+12=\{6

! = shortest distance between L1 and L».
I = distance between Ly and Lo

i — -

' |Bx (ag=ap)| 11

; 1] \6
VIT 6y 66

— o =

( \6 \fﬁ) 6

| OR

The position vectors of two arbitrary points on the given lines are

342 — Ak + A+ 27+ 2k) = (3 + A)i + (2 + 20)j + (2. — Dk and

Si— 2] + p(3i + 2 + 6k) = (5 + 3p)i + (— 2 + 2u)] + 6uek

[f the lines intersect, then they have a common point. So, for some values of 4 and u

we must have,

3+A=5+3u....»0)

1 2 +24= =2 2 (1)

24— 4 = 6p .....(ii1)

Solving (i) and (ii), we get

L=-4

pH=-2

Substituting the values

A =-4 and u = -2 in (ii1), we get

LHS=21-4

units
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. =2(-4)-4

=-12
I RHS = 6u
| =6(-2)
1 =-12

= LHS =RHS

|I Since A = —4 and i = — 2 satisfy (ii1), the lines intersect.
‘l 1 = — 2 in the second line, we get
n ¥ =5i— 2} —6i— 4}' —12k=—i— 6} — 12k as the position vector of the point of
|| intersection.

Thus, the coordinates of the point of intersection are (-1, -6, -12).

29. The equation y = 9x2 represents an upward opening parabola with axis as y-axis and
vertex at the origin.

From the below it is Clear that the shaded region is the region lying in the first

1 quadrant and bounded by y = 9x2, x=0,y=1landy=4.
i Let us slice this region into horizontal rectangular strips.
1 The approximating rectangle shown in Fig. has length = | x| and width = dy
I thus we have area = | x| dy.
Clearly, it can move vertically between y = 1 and y = 4.
! So. the required area denoted by A is given by
I i
| h' o .II’.. e
\"- y=4 .'f
l ‘-\ oll, &)
" \i:\»-} Mx, v)
l PARTUR Y
1
ty
|
A= ,f‘]l|x|dy = J.AI'xdy[ x>0 & |x| =x]
n —
| ; ;
|' => A= ﬁ‘ ;dy [+ P(x,y)liesony= 9x2 - x= 5]
n
!I 1 4
| = 4= vy
1 2

' L Z[.3/274

- A_3x3b }1
1

’ 8—1

] — R
| 561
' 14
| = — sq. units
I| 9 4. uni
|| OR
|l
et E e E e E E w w wm = = =  Page 22 of 34 S e -
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1 We have y2 =9x and y = 3x
' = (3x) = 9«
. = 9x>—9x =0
= 9%(x-1)=0
! =>x=1,0
L '}
| P
il /:’ :
Il » 0, "F Lt
" SN
n 1 1
!. ~ Required arca, 4 = [/9xdx — [ 3xdx
' 0 0
_ 1/2
=3 dx — 3| fyxd.
. i [
| 3'x3/2 I ; 527 1
I _ o
- 3/2 0 2 0

: (2 1
i =3(3-0)-3(3-0

1 5 3 1 _
I = 5 2bq units
0 30. Given equation of the curve is y = \lx — 1

- - L]
-
-
M
-

3

5
2.(x—1)3/2
~ Area of shaded region, 4 = f?(x— 1)1 12 = [

1

2 16
_ 3/2 _ -
=|=.6-1)32-0[= =
[3 (5-=1) 0] 3 sq unit

31. Given: f(x) = (1 + x)(1 + x2)(1 + x)(1 + x)

Taking log on both sides, we get

log f(x) = log (1 + x) + log(1 + xz) +log (1 + x4) +log (1 + x8)
i Now, differentiate both sides with respect to x
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L 4 d d 2. M 4\, 4 8 I
‘l - logf(x) = ~log(l +x)+alog(1+x )+alog(1+x )+_108(1 R ) B
| 1 d .
: MO Al :
1 d 1 d I d
2 4 ?
— o ] ) c— 1+ + (1t +
!: 1+x dx( x) {452 dX( x) 1+x4 dX( ’ ) '
| d
: 5 &) '
II I ' I
fi
I' F(0 = )| =+ —— - 20+ —— - (43) + ——= - (87 '
| = f(x) = f(x + - (2x) + '(X)+ (X)
|' I+x 1442 1+x% 1+x i
| |
|
| , 2 4 8 : 2 4 il
:>f(x)=(l+x)(l+x)(l+x)(I+x) B + + !
1 1+x ]—l—xz l—:—x4 1+X8 i
|
, = ()= +n(1+12)(1+1%)a+ 1) :
i
L 1 2(1)  4(1)3 8(1)’ :
+ + + i
. 1+1 1+1 1+(1)4 1_|_(|)8- i
I , | 1 2 4 87 I
I =>f(1)=(2)(2)(2)(2)[5+5+5+5 g
. :
, 1+2+4+8 !
I = (1) = 16(—) i
2
|
i
1 b 15 0
il = f(l)=16 5 .
! = (1) = 120 i
n
!. '
| Section D .
\' '
|
_ x—2 .
1 32. A=R— {3} and B=R- {1} and flx) = —— 1

et e w  wm  w w = = = = Page 24 of 34 S -
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L xy—2 Xy=—2
' Lietxy, € A, th = d =
‘l et x|, X2 en flx,) = and f(x,) -
1 Now, for f(x) = f(x2)

= =
I| ¥i—¥ x—~3
i' = (x; = 2)(x; — 3) = (¥, — 2)(x, = 3)
Il = X1X2-3x]1-2x2 +6=Xx1X2-2X1-3xp+6
I. = -3xX1-2x9 =-2x1-3x>
|| = X]=X2
!l ~ fis one-one function.
!. 0 x—2

owy=-"3

1 = y(x-3)=x-2
i = xXy-3y=x-2
: > X(y-1)=3y-2
i 3y—2

= x=
i y—1

3y—-2
1 & =)
! 3y-2 y—1 3y—2=2p+2
i “Ny-1) 3py-2 T 3p—2-3p+3 7
y=1 B

= flx)=y

Therefore, f is an onto function.
| OR
i R = {(a,b) = |a.b| is divisible by 2.

wherea, b € 4 = {1,2,3,4,5}
| ;

reflexivty
i' For any a € A |Ja—a|=0 Which is divisible by 2.
|| ~ (a,a) € rforalla € A
n So ,R is Reflexive
| Symmetric :
i Let (a,b) € Rforalla,b € R
| |a—b| is divisible by 2
1 |b—a| is divisible by 2

(a,b) €E r = (b,a) ER

So, R is symmetirc .
Transitive :
Let (a, b) € R and (b, ¢) € R then

Page 25 of 34 -

Get More Learning Materials Here : &

@g www.studentbro.in



|

|

| (a,b) € Rand (b, c) € R
! la=b] is divisible by 2
‘ |b—c| is divisible by 2
Il Two cases :

(] Case 1:

| When b is even
! (a,b) € Rand (b,c) € R
|

|

|

|

|

1 l]a—c]| is divisible by 2
n |b—c| is divisible by 2
I la—c| is divisible by 2
i ~ (a,c) € R
. Case 2:
When b 1s odd
! (a,b) € Rand (b,c) € R
| la—c| is divisible by 2
i |b—c| is divisible by 2

la—c]| is divisible by 2

Thus, (a,b) € Rand (h,c) E R = (a,c) ER
i So R is transitive.

i Hence , R is an equivalence relation

3 7
! 33. Given: Matrix 4 = [ ]

' 2 5

1 3 7

; sM=], S|=15-14=1#0

|

| o = —_— 4 = — ==

i. A ) 1[—2 3] [—2 3]
(] _ 6 8

%I Matr:xB=[7 9]

(]

! 6 8

| & = =54 —-56= —

| |B| = B 4-56 240

‘l

' vg e e 2 [2 7

' SRS A I

n

|

n

"

e e e Page 26 of 34 o
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3 77116 8
NowAB—[z 5 [7 9]—[
67 87
47 61

o |AB| =

1

18+49 24+ 63
12 + 35 16+45]_ [

67 87
] '

= 67(61) - 87(47) = 4087 - 4089 = —2 % 0

1 61
—2|-47

|

|

| Now L.HS.=(4B) " ! = di. (AB) =

il aw (4B) |AB|QJ( )

|' o 1 7T9 -81rs5s -7
|l RHS. =BA —_—2 74 ][_2 3 ]
|

|

1 [45+16 —63—24]

' -2(-35-12 49+18
1 1 [61 —-871
i 2o e W
' :
» From eq. (i) and (i1), we get

! L.H.S.=RH.S.
' = @B~ l=p"14"1
]
1 Given: 2y — 3z =0
: X t+3y=—4

3x+4y=3
]
i 0 2 =3
1 34 0
i' Expanding along R,
|l =0(0)—2(0) —3(=5)=15
L
| Qg 2 —3
L]
|l AlsoDy=|—4 3 0
‘ 3 4 0
1
' Expanding along R1,

= 0(0) — 2(0) — 3(-25) = 75

0o 0 -3
AganDy=|1 —4 0

e
(98]
2
e

Get More Learning Materials Here : &

Page 27 of 34 =

OR

47 61

].._.(i) i
i

@g www.studentbro.in



‘ Expanding along R,
‘ =0(0) —0(0) — 3(15) =-45
|

1 0O 2 O
I| 3 4 3
i' Expanding along R1.,
L = 0(25) — 2(15) + 0(-5) = -30
|| Now,
In Dy 75

=—=—=3
in TD 15
n Dy -45 .
' "D 15
] D3 -3¢ ;
i D 15
i Hencex=5,y=-3,z=-2

s ¢
! 34,
' (x+1) (_r2—4)
' Sx
' T (x+1) (x+2) (x=2)
' A B C
= + +

I P e
| = 5x=AX+2)+Bx+1)x-2)+Cx+ 1)x+2)
i = Sx=A(x2 - 4) + B(x2 - x - 2) + C(x2 + 3x +2)
i = 2x=Ax? - 4A + Bx? - Bx - 2B + Cx* + 3Cx + 2C
i' Comparing coefficients of x2A+B+C=0..... (ii)
|| Comparing coefficients of x: B +3C=35 .......(ii1)
s Comparing constants: 4A 2B +2C =0 ....... (iv)
' 5 —3 5
%I On solving eq. (1), (i1) and (ii1), we get 4 = 3 B= BE = P
" Putting the values of A, B and C in eq. (i),
1 Sx
1
g {11 (x2—4)
' > 22
1 3 2 6

+ T
¥+l  (EF2) =2

Page 28 of 34 -
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5x 5.1 5 1 I

] — —f—_—— gy — — —_—
I ; dx 3jx+1dx 21(x+2) f 2dx
' (x+I)(x —4)
i 5 5 5
1 510g[x+l|——log|x+2| —logpr 2|+c¢
||
" 35. We have,
L) — — —
|. BC=14d,CA=Dband 4B = ¢,
— — —

Then, |BC| = |d| =a, |CA| = |b| =band |4B| = |2| = ¢
Using triangle law of addition of vectors, we get
— — —

: BC + CA = BA
I = d+b+2=10
Now, by area of triangle

. 1 — —
1 A:5|BC><BA|
Y I L
i = A=5|bx -¢| =|bx?]
' => 2A = |b x¢|
] =

> 4A2 = |5 x¢|?
| %

= 16A%2=4|b x¢|?
|
i = 16A2 =4 {—(b . ?’)2 + | b 2|E”| 2} [Using Lagrange's identity]
l = 16A2 = 4|52 2|2 - 45 - 2)>
' = 1642 =4|5|212]% - (-2 - ¢)}?
. Y Bt e 2
!l =>16A2=4|b|2|6|2-{|b|2+|E‘|2~]b+6|2}
|
L] 2 oY 5 2
‘ = 1687 = 41612 1e12-{ 1517 + |21% - | ~a|?]
i [vd+b+2=0=>b+7C= —d]

. A

- > 1682 = 41812122 {152 + |72 - |22}
|
| = 16A2 (2bc)? - {b% +c? - a2} {a% - (b-c)?} = (2bc + b% + c% - a%) (2bc - b? -
|

2,.2
!l c<+a")
I
:
e e e e e = = Page280f34  Eom m m = = = =
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1 = 1642 {(b+c)2-a2} {a2-(b-c)2}=(b+c+a)(b+c-a)(a+b-c)(a-b+c)
| = A2=g(s-a)(s-b)(s-c)

=> A= ‘\/S(S —a)s—h)(s—c)

A

! Section E

36. Read the text carefully and answer the questions:

Ankit wants to construct a rectangular tank for his house that can hold 80 ft3 of
water. He wants to construct on one corner of terrace so that sufficient space is left

| after construction of tank. For that he has to keep width of tank constant 5ft, but the
i length and heights are variables. The top of the tank is open. Building the tank cost
I %20 per sq. foot for the base and X10 per sq. foot for the side.
1 =
I 4;
]
1 P )
|
(1) 1600
' c(h) =100 h+ 320+ e

Let 1 ft be the length and h ft be the height of the tank. Since breadth is equal to 5
1 ft. (Given)

i ~ Two sides will be 5h sq. feet and two sides will be 1h sq. feet. So, the total area
1 of the sides is (10 h + 21h)ft2
1 Cost of the sides is 10 per sq. foot. So, the cost to build the sides is (10h + 2Ih)

x 10 =23(100h + 20Ih)
Also, cost of base =(51) x 20=31001

! = Total cost of the tank in Z is given by ¢ = 100 h + 20 Ih + 1001
! Since, volume of tank = 80 ft3
1 : 3 80 16
& 5Ih=80ft° o [=— = —
|| S5h h
|l
1
|
1
"
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16 16
. c(h)=100h+ 20 ) h+ 100 7

1 1600
=100h+ 320+ —

1 h

1 (i1) 1600
C(h)=100h + 320 + T

1

! dC(h) 1600

= 100-—

d*C(h ~3
| (———)1600

i dh’ 03
|
ath=4
1 d2C(h)
1 7— =50>0
. dh
Hence cost is minimum when h =4 ft
I (iii) dc
" To minimize cost, % =0
| 1600
= 100-—=0
I h?2
i = 100h*=1600 = h*=16 = h= =4
1 = h=4/[ ~ height can not be negative]
Minimum cost of tank is given by
T 1600
1 c(4) =400 + 320 + 7
I =720+400=1%1120
|
I 37. Read the text carefully and answer the questions:
Two farmers Ankit and Girish cultivate only three varieties of pulses namely Urad,
' Massor and Mung. The sale (in ) of these varieties of pulses by both the farmers in
| the month of September and October are given by the following matrices A and B.
1
1
1
1
' -
y September sales (in ):
|.
;
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" Urad Masoor Mung

i
|
. A=[10000 20000 30000 A?’f” .
i' 50000 30000 10000 | 7" .
|
|l October sales (in X): i
i. Urad Masoor Mung .
" A—| s000 10000 6000 |A"K :
. .
Iu 20000 30000 10000 | G¥sh
i}
| :
Il ) 10000 20000 30000 5000 10000 6000 N
' A+B= +
!, !50000 30000 10000] [20000 10000 10000] "
|
' 15000 30000 36000 i
l —
[ [70000 40000 20000] i
I The combined sales of Masoor in September and October, for farmer Girish L
40000. i
L
(1) 10000 20000 300007 [ 5000 10000 6000 i
' A+B-= + i
: 50000 30000 10000 | |20000 10000 10000
i
I 15000 30000 36000 I
l —
. [70000 40000 20000] B
" The combined sales of Urad in September and October, for farmer Ankit is 1
215000, b
l p—
. (1) 10,000 20,000 30,000 5000 6000 ]
I A'B_[so,ooo 30, 000 10}000]'[20,000 10,000] !
' 1]
i' 10,000 — 5000 20,000 — 10,000 30, 000 — 6000 |
i' _[50,000—20,000 30, 000 — 10, 000 10,000—10,000] |
L]
| 5000 10,000 24,0007 Ankit s
! e
!I B [30,000 20,000 0 ]Girish b
|. OR '
‘ Profit = 2% x sales on october I
' 2 -
! “T00 " ° ,
[
i 5000 10,000 6000 .
i' — 002> 156,000 10,000 10,000 .
[
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I " 0.02 x 5000 0.02 x 10,000 0.02 x 6000

I B 0.02 20,000 0.02 x 10,000 0.02 x 10, 000] :
! 7100 200 1207 Ankit |
i ~ 400 200 200 | Girish |
) - i
" 38. Read the text carefully and answer the questions: i

To hire a marketing manager, it's important to find a way to properly assess
candidates who can bring radical changes and has leadership experience.
Ajay, Ramesh and Ravi attend the interview for the post of a marketing manager. y
Ajay, Ramesh and Ravi chances of being selected as the manager of a firm are in the I
ratio 4 : 1 : 2 respectively. The respective probabilities for them to introduce a radical
change in marketing strategy are 0.3, 0.8, and 0.5. If the change does take place.

. ; i
] if = i
: ;
i
|
i
]
i
i
i (i) Let E1: Ajay (A) is selected, Ep: Ramesh (B) is selected, E3: Ravi (C) is selected !
" Let A be the event of making a change !
L + 1 2 i
P(El)"" 7 P(EZ)"T‘ P(E3)'7 I
' P(A/Eq) =0.3, P(A/Ep) = 0.8, P(A/E3) = 0.5 i
]
| P(E,)-P(4/E,) !
. P(E|/A) = i
. P(E,)-P(4r8,)+P(E,)P(4/E, ) +P(Ey)P(4/Es) |
L 4 1.2 1.2 !
. 7 7 7 -
. 4 1 2 12 08 1 3 ’
=x03+=x0.84=x0. ——p— =
. g NOSTgHARtEls T YT 5 :
: 12 12 2 I
330 5 '
' (11) Let Eq: Ajay(A) 1s selected, Eo: Ramesh(B) is selected, E3: Ravi (C) is selected 1
' Let A be the event of making a change 1
1 4 1 2
= i I P I
‘l P(El) 7’ P(Ez) 7 P(‘B?’) 7 :
1 P(A/E1)=0.3, P(A/Ep) = 0.8, P(A/E3) = 0.5 ;
|
y
1
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B
!n P(E, ) -P(4/E,) |
|| P(Ey/A) = |

PlE,)-PlA/E, \+P(E, \P(A/E,\+P(E, \P(A/E
' (£0)-p(are,)+p (8 )P (arEy ) +P(£; )P (4/Es ) !
|' 1 0 0.8 0.8 |
_>< — —
%l 7 7 1 .
i' 4031082051.20.813 |
= x03+=x0.8+=x0. = R—— Y =
n 7 7 7 7 7 7 7
|. 08 8 4 '
o — T e— O — I

|
I 3 30 15
il I
| i
f |

i}
|

i
|

i
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