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Max. 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.

Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.
Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.

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

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

o 01w

parts.

SECTION-A (Multiple Choice Questions)
Each question carries 1 mark.

2a+b a-2b 4 -3 .
1. If = ,thenvalueof a+b—-c+2dis:
5c—-d 4c+3d 11 24
@ 8 (b) 10 (c) 4
eX (1+x
2. J‘de equals
cos? (exx)
(@ -cot(ex)+C (b) tan(xe¥)+C (c) tan(e)+C

3. Ifarea of triangle is 4 sg. units with vertices (-2, 0), (0, 4) and (0, k), then k is equal to

(@ 0,-8 (b) 8 (c) -8
szln 5x , 40
4. IfF f(x)=%+ ix is continuous at x = 0, then the value of k is
k+=, x=0
2
(@ 1 (b) -2 (c) 2

x+1_ y+3_z-4

5.  The angle between two lines > > 1 and 1 > > is:
-1 1 -1 4 -1 2)
a) cos | = b) cos™| = C) cos |—
(@ [gj (0) [gj © [9
1 3 2
6. If[L1x1]|o 5 1 1 | =0,thenxis
0 3 2|2
(@ 1 (b) 1 () 1
2 2
1 —
7. The value of | tanl(b(lzj dx is
0 1+ x—X
(@ 1 () 0 () -1

(d)

(d)

(d)

(d)

(d)

(d)

(d)

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

cot(e)+C

0,8

N |-

~3
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2 -3 5
8.  If Aj; denotes the cofactor of the element a;; of the determinant |6 0 4|, then value of
1 5 7
aAg + a3Ag, t A IS
@ o0 (b) 5 (c) 10 (d) -5
9. If a=i+2j+3k b =2i+3j+k, c =3i+j+2kand aa +pb +yc =—3(i k), then the ordered triplet (ct, B, y) is
(a) (21 _1! _1) (b) (_21 1! 1) (C) (_21 _11 1) (d) (21 1! _1)
: . , , . dy :
10. The integrating factor of the differential equation x&— y = 2x2 is
1
(8 e~ (b) e © % (d) x
11. Ifthe system of equations x + Ay +2 =0, Ax +y—-2 =0, Ax + Ay + 3 = 0 is consistent, then
@ r=x1 (b) A=%2 () r=1-2 d) a=-1,2

12. If Aand B be two events such that P(A) = 0.6, P(B) = 0.2 and P(A/B) = 0.5, then P(A’/B')is equal to
1 o3 3 .6
@ 19 ®) 1o © 3 @ 3

13. If A3+ 2}—6|2) is a unit vector, then the values of A are

1 1
(@ += (b) 7 © +/43 (d) +—
7 V43
14. A vertex of bounded region of inequalities x>0, x+2y > 0 and 2x + y<4 is
(@ 11 (b) (0, 1) ) B0 (d (0,1)
d2y T
15. Ifx=asecH,y=Dbtan 6, then — ate =—< is:
dx 6
@ 2 = o 2 © —=
a2 a a 3\/532
16. The constraints —x; + X, <1, =X; +3X, < 9, X{,X, = 0 define on
(&) Bounded feasible space (b) Unbounded feasible space
(c) Both bounded and unbounded feasible space (d) None of these
17. If|a|=3]| Db |=4, thenavalueof ) forwhich a + » b is perpendicularto a —Ab is:
9 L 3 3 o 4
@ 75 ®) 3 © 3 @ 3
_ _ _ dy 2/3 d3y
18. The order and degree of the differential equation |1+ 3& = 4F are
X
2
@ L3) (b) 61 © B3 d @2

(ASSERTION-REASON BASED QUESTIONS)
In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R). Choose the correct answer out
of the following choices.
(@ Both AandR aretrue and R is the correct explanation of A.
(b) Both Aand R are true but R is not the correct explanation of A.
() AlstruebutR is false.
(d) Aisfalse butRistrue.
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19.

20.

Assertion: The pair of lines given by t=i—j+A(2i+k) and r= 2?—I2+p(i +]- k) intersect.
Reason: Two lines intersect each other, if they are not parallel and shortest distance = 0.
Assertion: The domain of the function sec™ x is the set of all real numbers.

Reason: For the function sec™*x, x can take all real values except in the interval (-1, 1).

SECTION-B

This section comprises of very short answer type-questions (VSA) of 2 marks each.

21.

22.

23.

24.
25.

V2 (1 1
i inl | ——=|[+cost | —=|-tan7t(- ] [
Find the value of sin~! ( 5 |F [ 2) tan ( \/§)+00t [ \/5]

sin(l/x),x#0

Find the value of k which makes f(x) = {k continuous at X = 0.

,’ x=0
OR
d
If x = asec®0 and y = a tan36, find Y ato=T.
dx 3
Find the maximum value of f(x) = sinx + cosx.
OR

Show that the function given by f (x) = 3x + 17 is strictly increasing on R.

Find the unit vector in the direction of the sum of the vectors a = 2f — j + 2k and b = —i + ] + 3k

If a line makes angles 90°, 60° and 6 with X, y and z-axis respectively, where 0 is acute, then find 0.
SECTION-C

This section comprises of short answer type questions (SA) of 3 marks each.

26.

217.

28.

29.

30.

31.

Evaluate: I (3cosec2x —5x +sin x) dx.

OR
3
Evaluate: 5 X
5 X“+1
Find the particular solution of the differential equation % =1+ X+ y+ Xy, giventhaty =0whenx=1.
X
OR
Solvexzﬂ—xy =1+cos| 2|, xz0andx=1y= = .
dx 2% 2
n/2 cos? x
I 2 — X
0 cos®x +4sin“x

A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards are drawn and are found to be both
diamonds. Find the probability of the lost card being a diamond ?

Find the value of I;dx.
Jx-1)(x-2)
OR
TE/4 3
Prove: Io 2tan” xdx =1-log 2

Find graphically, minimum and maximum values of Z=x + 2y subjecttox + 2y > 100, 2x-y <0,2x+y <200; x,y=0.
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SECTION-D

This section comprises of long answer-type questions (LA) of 5 marks each.

X—-2
32. LetA=R-{3}and B=R-{1}. Letf: A— B defined as f(x) = *_3’ VX € A, Then show that f is bijective.

2 -3 5
33. IfA=|3 2 -4 FindA= UsingA=. Solve the following system of linear equations 2x— 3y + 5z = 11, 3x + 2y— 4z = -5,
1 1 -2
X+y-2z2=-3

34. Find the shortest distance between lines 7=6i +2]+2k+A (i —2j+2K) and T=—4i —k +p(3i —2j—2K)
OR

Find the image of the point (1, 6, 3) in the line % = y?—l = 27;2 .
35. Findthe area bounded by the curve y = x3, the x-axis and the ordinates x =—2 and x = 1.
OR
Find the area of the region bounded by x? = 4y, y = 2, y = 4 and the y-axis in the first quadrant.
SECTION-E

This section comprises of 3 case study/passage - based 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 of
2 marks each.

36. Case - Study 1: Read the following passage and answer the questions given below.
A teacher discussed the shape of window with certain information to get the maximum light and air through it.

In the figure, a window is in the form of a rectangle surmounted by a semicircular opening. The total perimeter of the window
is10m.
If x be the width of window and r be the radius of semicircular opening, then students were asked the following questions.
(i) What is the relations between width x and radius r?
(i) Findthe area (A) of window in terms of radius r only.
(iii) Find the dimensions of window to admit the maximum light and air.

OR

22
Find the maximum area (A) of the window? (USG n =7j

37. Case - Study 2: Read the following passage and answer the questions given below.
Suppose that the reliability of a COVID-19 test is specified as follows:
Of people having COVID-19, 95% of the test detect the disease but 5% go undetected. Of people free of COVID-19, 90% of the
testare judged COVID-19 —ve but 10% are diagnosed as showing COVID-19 + ve. From a large population of which only 10%
have COVID-19 one person is selected at random, given the COVID-19 test, and the pathologist reports him/her as COVID-19
+ve.
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38.

(i) Find the probability of report is positive when person having COVID-19
(if) Find the probability of report is positive when person not having COVID-19
(iii) The probability that the person actually has COVID-19
OR
Find the probability of report is positive.
Case - Study 3: Read the following passage and answer the questions given below.
A group of class XII students had to analyse the water in a water tank has the shape of an inverted right circular cone with its
axis vertical and vertex lowermost. Its semi-vertical angle is tan-1 (0.5). Water is poured into it at a constant rate of 5 cubic

22
metre per hour. The figure of the water tank is given below. [Use = 7]

(i) Findthe rate at which the level of water is rising at instant when the depth of water in the tank is 4 m.
(if) Find the relation between volume (V), surface area (S) and radius (r)
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SOLUTIONS

SAMPLE PAPER-1

&® 2a+b=4 L. (i) Since, itis continuous at x=0 .. LHL = RHL =f(0)
a-2b=-3 . (i) 5 1
5c-d=11 .. (iii) = Z_-k+Z —k=2
4c+3d=24 . (iv) 2 2
Solving equations (i), (ii), (iii) and (iv), we get 5. (b) Note: The angle 6 between the two lines
a=1,
b=2, X=X1_¥Y=WN_2-7
c=3, a a a
d=a 1 2 3
atb-c+2d=8
and X=Xo _Y=¥2 272 is given by:
1+X) bl b2 b3
®) j dx
oS (e x)
_ aiby +aph; +aghs
Let xex =t cos§ =
X dt \/al "'az"'aa\/bl +b3 +b3
= (xe +e) — = dXx=———
e (x+1) Now in the given equation: a, = 2,3, = 2, a3 = -1
b;=1,b,=2,by=2
*(1+x) e* (1+x) dt
[l dx e P L Lol S 124@
= =C0STf—=-
cos (e X) cost  e"(1+x) JAit+d+1a+a+1 9%
1 3 2
=ICOS tdt—jsec tdt 6. () Wehae 1 x 1][o 5 1| 1 |=0
0 3 2||-2
:tant+C:tan(xeX)+C X
= [l 5x+6 x+4]| 1 |=0
-2 0 -2
o1
@ Given 5 0 4 1=4=]-24-K+1(0-0)= 1
0 k =X+5Xx+6-2x-8=0 = 4x-2=0 :>X:§
= -2(4-K) +1(0-0)=+8=(-8+2k)=+8 o 2X=1 Y g anen | X (=)
Taking positive sign, 7. (0 Iotan 1+Xx—x%2 x_jotan 1-x(x-1) o
2k-8=8=2k=16=>k=8 .
Taking negative sign, |:j [tan*lx + tan*l(x—l)J dx .. ()
2k-8=-8 0
— — . — 1 —
=2k=0=k=0..k=0,8 _ IetI:Jtanl[ 2x 12jdx
sin5(0—h) 0 1+x-

(¢) LHL= I|mf(0 h)_r!—m(o h) w200

1
- I [tantx+ tan (x- 1] dx

sin5h
— lim—=2__ 5h _E 1 L L
h—0 1(h 2) 2 = jo[tan— (1-x)-tant (1 -x-1)] dx
5 1
RHL= lim sindx_ _ lim sin5x lim — L -2 = J‘O[—tam—1 (x-1) —tan-1 x] dx,
x>0t X2 42X x50" 5X  x-0* (x+2) 2

| = I:[tan—l X+ tan-L (x— 1)] dx (i)

f(0):|<+1
2 Adding (i) & (ii) 21=0 or 1=0
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235 _1-P(AUB) 107 3
8. (a) Given determinant is 6 0 4 1-P(B) 1-02 8
15 13. (a) Since A(37+2j—6Kk) is a unit vector therefore
-3 5 A3 +2]-6k)|=1 P27 -6k)=
We have Mg Z‘ 0 4‘ =-12-0=-12 | ( el )| = |M|(3' 2] 6k)| 1 .
_ _ A=+—
o Ay =My =-12 = [MV9+4+36=1= [AVa9=1= 7
2 5 14 @ N
M32=6 4‘28—302—22 :>A32:—M32:22
(0,4)
2 -
Mgy = =0+18=18 = A;;=M,,=18
B o 33 33 2x+y=4
LapAg  apAg, t+ Ay
=(9)(-12) +(-3)(22) + (5) (18) (2.0) X
=-24-66+90=-90+90=0 O
9. (a) Equating the components in XF2y=0
OL(I+A2]-t3k)+[3(2|+3j+k)+y(3l+J+2k) 15. (@ - x=ase06:>%=atanesece
=-3(i—k) , we have do
a+2B+3y=-3  ..(@) 200+3B+y=0 ...(ii) and y =btane:%=bsecze
3o+B+2y=3 ..(ii) & dv /dx b
Solving the equations (i), (ii), & (iii), we get y_&yjex_ Db cosec 0
_ _ _ dx de/ do a
a=2pB=-1 y=-1. 5
dy -b dae -b
dy _,2. @Y Y _ = —2 = cosecO-coth-— =— cot>0
10. (c) x&—y—ZX O ix X—2x a2 a dx g2
-1 1 2
LE=ex ™ ogoox _ g% 1 dy | _
X dx? g™ a’
11. (a) The system of equations will be consistent if "6
1A 2 16. (b) Itis clear from the graph, the constaints define the
A= 1 -2/=0 unbounded feasible space.
LA 3 Xz
To evaluate A we use R, - R; + R, followed by
C, - C, —C; to obtain
A+1 A+1 O] [r+1 0 0O (0,3)
A=| A 1 -2={ 12 1-A -2 /
LA A 3 A 0 3 (0,1)
(-9,0) //
=3(A+1)(1-2)=3(1-22) VAR =X,
For the system to be consistent, we must have )/
1-22=0 or A =4+1. 17. () If a+Ab is perpendicular to a—ib , then
_ P(ANB) (@+Ab).(a—Ab)=|a+Ab|la—Ab].cos90
12. (c) GivenP(A/B)=05=> —————==05

——

P(B)

= P(ANB)=(05)xP(B)=05x0.2=0.1

= P(AUB)=P(A)+P(B)-P(ANB)

=0.6+0.2-0.1=0.7

P(A'NB) _ P((AUB)')
P(B)  1-P(B)

Hence P(A'/B') =

{ MATHEMATICS-XII]—

= (a+rb).(a—Ab) =0

= a.a-r.a.b+rb.a-1%b.b=0

a® 32
= az—}.zb2:0:>7\.2=_ :>}\‘2=_
b2 42
8
_4_
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( dy\z (443 y\ 23in(£+xj 1M
1439y [1 Mark]
18. (c) L+de L J 4
q RE —1£sin(£+4j£1:—\/Esx/isin(ﬁ+4js\/§
= (1038 e y o N4 4
dx dx3 Maximum f(x) = /2 [1 Mark]
Order = 3, degree 3 OR
19. (@) Here, ag=i—j, by =2i+k f(x) =3x+17 f(x)=3>0vxeR
- o e a = fisstrictly increasing on R. [2 Marks]
o :gl B klbz =i+i-k 24. Let € denote the sum of & and b . We have
b1 # Ab2, forany scalar A I P T .
Given lines are not parallel. t= (2' - +2k)+(_' +] +3k) = i+5k
52—51=(2€—|2)—(i—j)=i+j—A [2Mark]
Pk Now, [¢] = V1* + 5 =+/26 [% Mark]
- = Thus, the required unit vector is
bixb2=12 0 1 .
11 - 6= - (f4sk k 1Mark
f(0-1)-j(-2-D+k(2-0) IR )J—m e
Z'AO_% _JA_Z_l +k(2-0 25. cos® (90°) + cos? (60°) + cos? 6 = 1
=—i+3j+2k 12
= 2 2 2 - 07 +[—) +cos?0=1 [1 Mark]
\blxb2\=J(—1) +(3°+(2)° =\1+9+4 =414 2
1 3
PO W 2
- - cos 9 =1-—=—
SD = (a2 a_1)-(_b2 by)| = 0 12
|b1><b2| | \/g
|+ i-k) (< +sie2K)| |- L= 2 ad & | (8 is acute)
V14 || Via | 0 = 30° [1 Mark]
Hence, two lines intersect each other. 26. Let | =I(3cosec2x—5x+sinx)dx
Two lines intersect each other, if they are not parallel and
shortest distance = 0. = 3J' cosecx dx — 5_[ X dx + J'sin xdx [1 Mark]
20. (d) The domain of the function secix is R — (-1, 2). 2
21. The given expression is _ 3(~cotX)— 5X _ cosx+C [1Mark]
E+E+E+E [1 Mark] ?
43 3 3 5x?
5t n 17n M =—Scotx—7—cosx+C [1 Mark]
3 4 12 [L Mark] OR
(1 o 3 5 13 2x
22. llﬁg S|~ ] =anyreal <1 or >-1which isfinite butis Letl= J‘ dx = —j dx.. [1 Mark]
e 5 X% +1 25x% +1
not definite [1 Mark] L
Limit does not exist. Hence the given function is not _1 2 3_ 1 B
continuous for any value of k. [1 Mark] 1= 2 [log (x* + 1) = 2 [log10—1og 5] - [1Mark]
OR .
f
dy { [+ ((X)) dx = log | xl}
d —_ X
di ((jjf ?éatan H;fcg tangzsina [1 Mark] 0 1
a sec® 0 tan sec
a0 Iog —= Iog 2. [1 Mark]
27. Con3|der
Hence, (ﬂj —sinZ = ﬁ [1 Mark] dy
dx/ g7 3 2 d—=1+x+y+xy =1+x+y(1+X)
3 X
23.  f(x) =sinx + cosx =(1+x)(1+y) [¥2 Mark]

=\/§[%sinx+%cosxj

dy
- -1 dx = |—— =@+ x)dx
1+y (L3 Il+y ‘[( )
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X2 | ELAf Mt moadp dt
= log(l+y)= X+?+C [¥2 Mark] 6 304(1+t2)—3_ _€+§'th2+1
0 t2 4=
Puttingy =0and x =1, we get Y
1 3 ——n+1-2{tan‘lt}
Ioglz1+E+C :>C:_7 [1 Mark] 6 3 1/2 ],
Particular solution is =%T + g = g [1 Mark]
2
log (L+y) = x+X— _E [1 Mark] 29. E,=Eventthat lost card i_sdiamgnd,
2 2 E,= Event that lost card is not diamond.
OR Tﬁere are 13 diamond cards, out of a pack or 52 cards
Given equation can be written as BC, 13 1
P(E,)= =T
Xzﬂ—xyZZCOSZ(l),X;tO [z Mark] E) %C, 52 4
dx 2X There are 39 cards which are not diamond.
39 3
2 % —xy sec? (Z—O , dy PE)=5, =, [1 Mark]
= X =1= 5 [ ax XY} =1 (i) When one diamond card is lost, 12 diamond cards are
2cos? (l) leftand in total 51 cards are left. Out of 12 cards 2 may
2X be drawn in 12C, way.
o _ [2Mark] Probability of getting 2 diamond cards when one
DIVIdlng both sides by X3, we get diamond card is lost
2 yj dy 2c, 12x11
sec”| || x 2 — 2 _
(2x “ox Y1 PINE)=51c ~ 51550 [2Mark]
2 X2 X Where A denotes the lost card
When diamond card is not lost, there are 13 diamond cards.
d y 1 The probability of drawing 2 diamond cards
= &|:tan (gj:| :F [1 Mark] ) ]_302 y 13x12 ok
Integrating both sides, we get : ~%IC,  51x50 [2Mark]
( y) -1 Probability that the lost card is diamond
tan 5 Zy [1/zl\/lark] = P(EllA)
o . x 3 _ P(E,) P (A/E))
Substitutingx =1,y = > we getk = o (P(E,) P (A/E,) + P(E,) P (A/E,)
y 1 3 ) | 1 12x11
therefore, tan (2—) =0 + Py is the required solution. 47 51x50 1
X X = -
[ Mark] 1 12x11 3 13 12 =g, [1 Mark]
2 4 51x50 4 51 50
I cos? X dx 1
2 o2 30. Letl=|——————dx
5 COS™X + 4 (1—-cos” x) I x-D(x-2)
2
cos? x dx - 1 dx
_ = | [%2 Mark]
. 4-3cos?x [2Mark] I\/x2—3x+2
L2 4™ =J‘ 1 dx
3 3 J 4-3cos?x (x—f) +o_° [1 Mark]
0 0 2 4
1(7) 47F sec?x
=2 |+ | ————dx 1 Mark _ 1 _ 1
3[2] 3 J 4sec?x-3 [ Mark] =] ——Ox= —— W
0 3 1 3 1
=2 74 =) 5
_n 4 sec? x
S [¥2 Mark]

o | —===2  dx
6 3. 4 (1+tan?x) — 3
Put tan x = t, so that sec? x dx = dt when x =0, t = 0, and

whenx =~ t=oo [% Mark]

2
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dx
w[—=2— = log| x+Vx* —a’ | [ Mark] Y
/X2 _ g2
3 208'\
= log (X_E) +(x-D(x-2)[+C [¥2 Mark] 1754
OR 150"
nl4 1254
LHS.=2 jo tan2 x tan x dx 1004
/4 754
=2 IO (sec?x —1) tan x dx [¥2 Mark] %

31.

(- sec2 A=1+tan?A)

/4 nl4
=Zj seczxtanxdx—Zj tan x dx
0 0

=211 -2l (say) (i) [¥2 Mark]
nl4
Here, 1;= jo tan x sec? x dx
d dt
Puttanx=t = ——tanx=
dx dx
= sec? x dx = dt
whenx =0,t=tan 0=0and
T e
whenx=-—,t=tan — =1 [¥2Mark]
4 4
1
2
1 t 1 1
Ilzjotdt{?} =570=5 [2 Mark]
0
And, 1o = [ *tan x dx = - [l A
nd, Z_Io an x dx = — [log cosx]y
( jtan X dx = —logcos x) [2Mark]
T
=_ {Iog cosz— log coso}
{Iogi—logl}——logi I
== NA N (-~ log1=0)

1
= l,=-log 2—1/2:E log 2 (- log aP = b log a)

Putting the values of I{ & I, in (i), we get

1) .1
1=21;-21,=2( 5| =27 log2=1=1-log2 =R HS.

2
(Hence proved). [¥2 Mark]

Consider x + 2y > 100

Letx+2y=100 = —~ + Y —

100 50
Now x + 2y > 100 represents which does not include (0,0)
as it does not made it true.

Again consider 2x -y < 0
Let2x-y=0 ory=2x
X 0 25 50

y 0 | 50 | 100

Now let the test point be (10,0)

2x10-0< Owhichisfalse.
the required half does not contain (10,0).

100
200

[1Mark]

32.

33.

251

[1 Mark]

Again consider 2x +y < 200
Let 2x+y=200 = > 4 =1

100 200
Now (0, 0) satisfies 2x +y < 200
.. therequired half plane contains (0, 0).
Now triple shaded region is ABCDAwhich is the required
feasible region.

AtA(0,50),  Z=x+2y=0+2x50=100
AtB(20,40), Z=20+2x40=100
AtC(50,100),  Z=50+ 2x100 =250
AtD(0,200), Z=0+2x200=400

Thus maximum Z =400 at x = 0, y = 200 and minimum
Z=100atx=0,y=500rx=20,y=40
[1 Mark]

One-one/Many-one : Let x;, X, € R—{3} are the elements
such that
f(x,) =f(x,) : thenf(x;) =f(x,)

X1 —2 Xp-2

X1—3 Xp-3
= (X;=2)(X,-3) = (%= 2) (X;—3)
= XgXy— 2X%9—3X + 6= XyX1 —2X; —3X, + 6
= X=X LX) =T (X)) =% =%,
= fisone-one function
Onto/Into : Lety € R—{1} ( co-domain)
Then one element x € R—{3} in domain is such that

[¥2 Mark]

[1%2 Marks]

X—2
fx)=y=> ~_3 Y =X-2=xy-3y

(3y-2)
= X= ﬁ [1%2 Marks]
The pre-image of each element of

co-domain R— {1} exists in domain R—{3}.

= fisonto [1%% Marks]
2 3 5

Now, |A| =13 2 -4 =-1=20 [1 Mark]
1 1 -2

. A~ non singular hence the given equations have a
unique solution.
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1" 0 Ay = -1 Ay N 2 P(1,6,3) by
=2 A,=-9 A,=23
=1 AL =-5 A;=13 [1 Mark]
0 2 17T 0 1
A—l:i (adj A) :i -1 -9 -5 [¥2 Mark]
Al -1
2 23 13
R
0 -1 2 0 1 -2 Anypointonitis (Ak+1, uk + 6, vk + 3) let it be 6. As 6
i 1
_ il 5 9 23|=|-2 9 _o3 [ Mark] lieson I, so. [2 Mark]
1 -5 13 15 13 xk—lzuk+6—1:vk+3—2 :kk+1:uk+5
We have AX=B ! 2 2 ! 3
\Y/ =
R , 1Ak +1) +2(uk +5) +3(vk +1)
2 3 5 X .y, 7) 1x1+2x2+3%3
Where,A=|3 2 -4\X=]y 14+ (L +2p+3v)k
= = 1
1 1 -2 z 14
= Ak=0,uk=-3,vk=2 [¥2Mark]
11 = Q(0+1,-3+6,2+3)=(1,3,5)
and B= | -5 As Q is the mid point of PR, so [1 Mark]
-3 1+x =1,6+y =3,3+z _5
X = Ale (i) [1 Mark] 2 2 2
= x'=1y=027=7
X 0 1 2|11 1 =R (1,0, 7). Which is the image of P. [1 Mark]
= |y|l=]-2 9 -23||-5| =|2 35. Thecurvesy=x3
d
z] |71 5 -13)|-3 3 Differentiating d%: =3x2(+ve)
=x=1y=2andz=3. [1 Mark] curve is an increasing curve
~4,)-(b, xb,) dy _
34. The shortest distance = ‘B 5 ‘ . ax ~0x=0
. n Y R
a, —a,=(6i +2]+2K) — (—4i —K)
=10i + 2j+ 3k [1 Mark] P
Xr, 2 B 35X
A a oa < 0 1 i’
i j k A?,
byxb, =1 -2 2|=8i+8]+4k [1% Marks] /
3 -2 -2 5 ,
y!
. [2 Marks]
‘bl x bz‘ =/82+82+42 =12 [1 Mark] . x-axisisthe tangentatx =0,
S (—x)%=-x°
(8,-a,) (b, +b,) s = =-1(x)
S.D.= ‘5 B ‘ =9 [1%2 Marks] curve is symmetrical in opposite quadrants,
172 Area bounded by the curve y = X3, the x-axis,
OR Xx=-2,x=1
R(1,0,7) = Area of the region AQOBPOA
Hint: For image of P (1, 6, 3) in L draw a line = Area of the region AQOA + Area of the region BPOB
PR L ¢then Risitsimage of Q is mid point of PR and PR L 0 1 0 1
£.Let i, p, vbethed.r’'sof PR.PR L /. _ _ '[ydx+'[ydx= J‘Xsdx +'[x3dx
=AXx1+ux2+vx3=0 (i) A d A !
=A+2u+3v=0 ‘1 yo6 23 (i) [2 Marks]
and equ. of PR is = 1 16 1 17
0 v [1% Marks] _o 11 [1 Mark]

4 4 4
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OR 37. (i) Probability of report is positive when person having
Required area = area ABCD 95
4 4 COVID-19 = — [1Mark]
- ["xay = [ 2y ) U0
2 2 (i) Probability of report is positive when person not
4 y _ 10
=2 j \/§dy [1 Mark] having COVID-19= 100 [1 Mark]
2
. D y=4 (iii) Probability that person actually has COVID-19
y3/2 C
=2 V- 10 9
3 AFE =, [2Marks] _ 100 100
2 X’ 3 >X 10 95 90 10 [1 Mark]
100 100 " 100 100
32-8V2 .
= ———2—sqg. units v, [2 Marks] 95 1000 19
; Y “1000 185 37 [ Mark]
36. (i) - Perimeter=10
2x+qr+2r=10 Probability of repog Ffjositive
22X+ (n+2)r=10 - [1Mark] 0 9% 9 10
(i) A=sum of areas of rectangle and semicircle e VR el [1 Mark]
1 5 1 5 100 100 100 100
=2rX+=mr° =r[10—(n+2)r]+=mnr 10 [185
2 2 - —{—} ~0.185 [1 Mark]
1 2 100100
=10r - E1t+2 r [1 Mark]
38. () tan(a)=— =a=tan"? (Lj
i) Y2 10— (n+dyr h h
(it dr Itis given that o = tan=%(0.5)
For critical point r
dA 10 . tan~? (Fj =tan ’1(0.5)
—=0=10-(r+4)r=0=>r=——-
pm (m+4) (n+4) [1 Mark] r 1
2 d2A =—=05===h=2r [1Mark]
d_?:_(n+4):[dt—2] =—(TE+4)<O h 2
dt
o VT <2a D=L
10 . . 3 3 \2 12
= I'=——ispoint of maxima
n+4 dv m, odh
w2X+ (n+2)r=10 —=—h"—
10 dt 4 dt
= X=— dh 4 dVv
n+4 == {.-h=4m,d—vz5m3/hr}
~. Length of rectangle = 2r dt  gh® dt dt
dh 4
_2 and width = 10 - = 7 X
n+4 m+4 dt  n(4)
.. Required dimension is dh 35
20 10 = —-=_om/hr [1 Mark]
, [2 Marks] ; dt 88
n+4 m+4d (i) - S=nrl+nr?
OR 2
-+ Alis maximum for poSom () [LMark]
. 10 10 7 r
n+4 22, 5 [1Mark] ov=trrtho vz o lpoae
7 3 9
- A=10r —(ln + 4jr2 =V? =%n2r“(l2 —r?)[P=r+17]
2
2 2
7 (1 22 7 —nr?
=10X——(—X—+ 4JX(—j SV B | i [Using eqn (i)]
5 \2° 7 5 9 r
=14-10.92=3.08m?2 [1 Mark]

1
= V2 :§Sr2(8—2nr2) [1 Mark]
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