SAMPLE QUESTION PAPER
MARKING SCHEME
CLASS XII
MATHEMATICS (CODE-041)
SECTION: A (Solution of MCQs of 1 Mark each)

Q no. ANS HINTS/SOLUTION

1 (d) 01] , [1 0

A= , A" = .
10 01

2 (d) (A4+B) =B+ 4.

3 (b) -3 01
Area=|—|3 0 1|, given that the area = 9 sq unit.

k1
’ -3 01

=>19= Py 3 0 1j;expanding along C,,we get = k =13.
0 k£ 1

4 (a) Since, f is continuous at x=0,
therefore, L.H.L=R.H.L= f(0)=a finite quantity.
lim f (x) = lim f(x) = £(0)
= limﬂ= lim3=3=k=-3.

x=00 X x=0"

3 (d) Vectors 2i+ 3}' — 6k & 6i + 9}' —18k are parallel and the fixed point i+ } —k on the
line r=i+ }'— k+A (2; + 3}' - 61’;) does not satisfy the other line
r= 2?—}'—1’;+,u(6§+ 9}'—181’;); where A & u are scalars.

6 (c) 2P , \2
The degree of the differential equation | 1+ L = d_,:; is 2

dx dx

7 (b) Z = px+gqy ———(i)

At (3,0), Z=3p-—-—(ii) and at (1,1), Z = p+q————(iii)

From(ii)&(iii), 3p=p+q=>2p=q.
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8 (2) Given, ABCD is a thombus whose diagonals bisect each other. ‘Eﬁl‘ = ‘E_C" and
‘ﬁ‘ = ‘Fﬁ‘but since they are opposite to each other so they are of opposite signs
— EA=—EC and EB = -ED.
A
A
dl LI'- |-
B<— D
Y
C
= EA+ EC = 0....(i)and EB+ED =0....(ii)
Adding (i) and (ii), we get EA + EB + EC + ED = 0.
9 | O | p(x)=ersin’ (2n+1)x
f (—x) = ¢ gin? (2n + 1)(—x)
f(=x)=—€ *sin’(2n+1)x
f(Ex0)==f(x)
So, j’ e * sin’ (2n+1)x dx =0
10 (b) Matrix A is a skew symmetric matrix of odd order. .. |A4|= 0.
11 (© We observe, (0,0) does not satisfy the inequality x—y>1
So, the half plane represented by the above inequality will not contain origin
therefore, it will not contain the shaded feasible region.
12 (b) -
- > b 18 .~ ~
Vector component of @ along b = F’T b= E(3 Jj+ 4k) .
b
Bl @V agi(24)|=|(24) =(2°]4)" =2¢|4 =2°x(-2)" = 2%
14 (d) Method 1:

Let A, B,C be the respective events of solving the problem. Then, P(A) = —,P(B) =

1
and P (C ) = re Here, A,B,C are independent events.

Problem is solved if at least one of them solves the problem.

Required probability is= P(4u B C)=1-P(4) P(B) P(C)
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G ) IR

Method 2:
The problem will be solved if one or more of them can solve the problem. The probability is

P(ABC)+ P(4BC)+ P(ABC)+ P(ABC)+ P(ABC)+ P(ABC)+ P(ABC)
123 113,121 113 121 111 111_3
st et et e e b e — =
2°3'4 27374 27374 2734 2734 27374 27374 4
Method 3:

Let us think quantitively. Let us assume that there are 100 questions given to 4. 4

solves %x 100 = 50 questions then remaining 50 questions is given to Band B solves
1 : .. 2 o
50 x 3 =16.67 questions . Remaining 50 x 3 questions is given to C and C solves

2 1
50 x —x— = 8.33 questions.
3 4
Therefore, number of questions solved is 50+16.67 +8.33 =175 .

75 3
So, required probability is — =—.
quired p y 100

4
15 () Method 1:
dx — xd 1
ydx — xdy = Ozu 0:>d(£}=0:>x=—y:>y=cx.
y' y c
Method 2:
ydx —xdy = 0= ydx = xdy = @ d_x; on integrating jd—y - (=
y X X
log, y| =log, x| +log, |c|
since x,y,c>0,we write log, y =log, x+log,c = y=cx.
16 (d) Dot product of two mutually perpendicular vectors is zero.
=2x3+(-1)A+2x1=0=> 1 =8.
17 () Method 1:
2x,x2>0 :
X)=x+x|= }
F(a) == 0 ,,
y=Ix,xz0
o p=bx<0 S
X 0 2
¥
¥

There is a sharp corner at x =0,so f (x) is not differentiable at x =0.

Method 2:
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Lf'(0)=0& Rf (0)=2; so, the function is not differentiable at x =10

Hence f(x)is differentiable when x & (—o0,0) U /(0,00).

For x>0, f(x)=2x (linear function) & when x <0, f(x)=0 (constant function)

18 (d) 1 2 1 2 1 2 1 2
We know, 1> +m’ +n’ =1:(—) +(—) +(—j =1:3(_j =1= c=1+3.
c c c c
19 (a) d 3 2
A1) =(x-1) (x-3)
Assertion : f(x) has a minimum at x =1 is true as
i(f(x)) <0,Vxe (1— h,l) and i(f(x)) >0,Vxe (1,1+ h) ; Where,
dx dx
'h'is an infinitesimally small positive quantity , which is in accordance with
the Reason statement.
20 (d) Assertion is false. As element 4 has no image under f, so relation f is not a function.
Reason is true. The given function f:{1,2,3} > {x,y,z, p} is one — one, as for each
a €{1,2,3},there is different image in {x,y,z, p} under f.
Section -B
[This section comprises of solution of very short answer type questions (VSA) of 2 marks each]
21 . 1 33z . 1 RV . 1 R4 .. (7T 37 1
sin” [ cos| —— [ |=sin" cos| 67 +— [=sin" cos| — [=sin" sin| ———
5 5 5 2 5
_F d__ 7
2 5 10 1
2M0R | _1<(x?-4)<1=23<x*<5=3<x<5 1
=>xe [—\/g,—\/g] U [\/3,\/5] So, required domain is [—\/g,—\/g} U [\/3,\/5} 1
22 f(x):xex:>f'(x):ex(x+1) 1
When x e [—l,oo),(x+ 1) >0&e*>0=> f'(x) 20 .. f(x) increases in this interval. 1
or, we can write f(x)zxex:f'(x)zex(x+1) 1
2
For f(x) to be increasing, we have f' (x) =e* (x+1) >20=>x2>-1 ase*>0,VxeR 1
Hence, the required interval where f (x) increases is [—l,oo). 1
2
23 1
Method 1: f(x)=—5——
S () 4x* +2x+1
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2
Let g(x)=4x2+2x+1=4(x2+2x%+%)+%=4(x+%) +%2%

.. maximum value of f(x) =g.

Method 2 : f(x) let g(x)=4x+2x+1

T4’ t2x41

:i(g(x))=g'(x) =8x+2and g'(x)=0at x=—i also ;x—zz(g(x))=g"(x) =8>0

S 1 . . 1
:>g(x) is minimum when x = . S0, f(x) is maximum at x = .

. maximum value of f(x):f{—ljz . ! _4
RS
4 — | +2| — |+1
4 4
Method 3 : f(x):;
4x* +2x+1

—(8x + 2)
(4x? +2x+ 1)2

wee(i)

On differentiating w.r.t x ,we get f'(x)=

. - 1
For maxima or minima , we put f'(x)=0:>8x+2=0:>x=—z.

Again, differentiating equation (i) w.r.t. x ,we get

f"(x){

(4x* +2x+1) (8) — (8x +2) 2 (4x? + 2x +1)(8x + 2)
(4x* +2x+1)°

1

1
At x=——, f"—— (<0
o)

. . 1
f (x)is maximum at x = T

~.maximum value of f(x)is f[—lj: - L _4
RS
4 — | +2| — |+1
4 4
Method 4: f(x):;
4x’ +2x+1
—(8x+2)

(i)

On differentiating w.r.t x ,we get f'(x) =
(4x? +2x+1)

. . 1
For maxima or minima , we put f'(x)=0=>8x+2=0=x =3
1 1 e o .
When x e (—h - Z,—Zj , where 'h'is infinitesimally small positive quantity.

2 '
4x<-1>8x<-2=8x+2<0=>—(8x+2)>0 and (4x” +2x+1) >0 = f'(x)>0

N | -

N = = = =

N | =

N | -

SR

(SR
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and when xe(—%,—%+hj,4x>—l:>8x>—2:>8x+2>0:>—(8x+2)<0 .
2 2 ' . 1. : . 2
and (4x +2x+ 1) >0=> f (x) < 0. This shows that x = ~ is the point of local maxima.
1 1 4 1
~.maximum value of f(x)is f(——} = . =— 2
U el
4 — | +2| —|+1
4 4
23 OR | For maxima and minima, P'(x)=0=42-2x=0 1
2
= x=21 and P"(x)=-2<0
1
So, P(x)is maximum at x =21. 2
The maximum value of P(x)=72+(42x21)- (21)2 =513 i.e., the maximum profit is¥ 513. |1
24 2-x
Let =lo
f(x) g(2+xj
2+x 2-x
We have, f(-x)=1 —|=-1 =—
v f( x) og [2_ j og £2+xj f(x) 1
So, f(x) is an odd function. .. J.l log [z_—xjdx =0. 1
= 2+x
25 f(x)=x"+x, forall xeR.
d 1=
d—(f(x))= f(x)=3x*+1;forall xeR, x*20= f'(x)>0 2
Ix
. . . 1
Hence, no critical point exists. 3
Section —C
[This section comprises of solution short answer type questions (SA) of 3 marks each]
26 2 1
We have, % .Now , let x*=¢ Py
X (x +9)
) 2043 =£+ B , we get A=1&B=§ 1
t(t+9) ¢ t+9 3 3
.f 2x%+3 _ljﬂé.[ dx 1
xz(x2+9) 30 x2 33 X249 2
5 -1 X . . . .
= —3—+§tan (§)+ ¢, where 'c' is an arbitrary constant of integration. 1
x
27 : 1 1
We have, (i) ZP(Xi)=1:k+2k+3k=1:k=g.
1
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(ii) P(X<2)=P(X=0)+P(X=1):k+2k=3k=3x%=%.
1
(iii) P(X >2)=0.
28 3 3 ! 1
Let x?=t=dt=—x%dx 5
2 2
| [x 2 di 1
1-x° 30 1-¢ 2
2 . 1
=—sin (f)+c
2 (1)
2.4 3 . . . . 1
=§sm X* |+c, where 'c' is an arbitrary constant of integration.
28 OR £ .
Let I=j0 log, (1+tanx)dx ------ (i)
L % ﬁ_ . a [ _ 1
_IO loge(1+tan(4 xjjdx, Usmg,j0 f (x)dx-j0 f(a—x)dx
:>I=I%log 1+Hﬂ dx='[%log _r dx=J‘%log 2dx—1 ( Using ------ 1 |1
o = 1+tanx o “\1+tanx o ¢
1
T V4
I =—log, 2= I=—log, 2.
4 & 8 B
29 - - 2 : 2 = ydx — xdy
Method 1: ye” dx =| xe’ +y dy:}ey(ydx—xdy)=ydy:>ey ——— |=dy 1
y
:>e%1[£}=dy 1
y
e 5 . . . .
:Ieyd(—J:Idy:ey = y+c, where 'c' is an arbitrary constant of integration. 1
y
.
Method 2: We have , d_xzu
dy 2
y.e’
1
:E:£+ Ji ................ (1) 2
y y |
e
dv 1
Let x=wyw=>—=v+y.—; 2
dy
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So equation (i) becomes v + y? =v+ ')i
y
d
Syt
dy e
=e dv=dy

On integrating we get, Ie” dv=Idy=>e” =y+c=e” =y+c

where 'c¢' is an arbitrary constant of integration.

N = N = N = N -

29 OR | The given Differential equation is
dy
2

cos"x)—+ y = tan x
(cos™x) o+ v
Dividing both the sides by cos” x, we get

dy y tan x
— 4+ > — —

dx cos"x cos"x

dy 2 2 . 1
—+ y|sec” x| =tanx(sec” X)........ 1 —
g+ (50’ x) = tanx(sec? x)...... (i) :

. .. dy
Comparing with —+ Py = Q
dx
P= sec’x, 0= tanx .sec’x
. . [Pax _ [sectxax 1

The Integrating factor is, IF = ¢’  =e =e™"" 2
On multiplying the equation (i ) by ™", we get

i(y.e”"”‘) =™ tan x(sec2 x) = d(y.e“’"x) =e™ " tan x(sec2 x)dx 1
dx

On integrating we get, y.e™* = jt.e’ dt + ¢,;; where, t = tan x so that dt =sec® xdx

=te' —¢' +c=(tanx)e™ —e™* +¢

sy=tanx—1+ c.(e'ta“x ) ,where 'c,'&'c" are arbitrary constants of integration. 1

30 The feasible region determined by the

constraints, x+2y 2100, 2x—y<0,2x+ y <200, x,y >0, is given below.
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30 OR

RN L]

ENRTTR |

LELZI, &0

A (0, 50), B (20, 40), C (50, 100) and D (0, 200) are the corner points of the feasible

region.

The values of Z at these corner points are given below.

E 3
="

Corner point Corresponding value of

Z=x+2y
A (0, 50) 100 Minimum
B (20, 40) 100 Minimum
C (50, 100) 250
D (0, 200) 400

The minimum value of Z is 100 at all the points on the line segment joining the points (0,50)

and (20,40).

The feasible region determined by the constraints, x 23, x+ y2>5,x+2y 26,y > 0.

is given below.

[SHEE
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Here, it
be seen
the

.5

&
[LLPRLE. IIl "
o

-

i
&
LI

5 "'ir-l.'u'll'-'" 14,8 158 £ :EJTE:-?-‘; =
k iy = -
wlr
k
=3

feasible region is unbounded.

The values of Z at corner points A4 (3, 2), B (4, 1) and C (6, 0) are given below.

Corner point Corresponding value of Z=—-x+2y

A (3’ 2) 1 ( may or may not be the maximum value)
B (4,1) -2

C (6,0) -6

Since the feasible region is unbounded, Z = 1 may or may not be the maximum value.

Now, we draw the graph of the inequality, —x + 2y > 1, and we check whether the resulting

open half-plane has any point/s, in common with the feasible region or not.

Here, the resulting open half plane has points in common with the feasible region.

Hence, Z = 1 is not the maximum value. We conclude, Z has no maximum value.

can 1
that

N | =

31

a-+bx

Z=10ge(
X

leogex

—log, (a + bx)

On differentiating with respect to x, we get

xd—y—y
= dxz =l— L i(a+bx)=l— b
X X a+bxdx X a+bx
:>xd—y—y=x2 l— b -
dx X a+bx a+bx

On differentiating again with respect to x, we get

d2y+d_y_d_y: (a+bx)a—ax(b)

3x—2
dx* dx dx

(a +bx)2

(SHE

(SR

1
2
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2 2
:xdf:( a j
dx a+bx

(SR

Section -D

[ This section comprises of solution of long answer type questions (LA) of 5 marks each]

32

—

To find the point of intersections of the curve y = x* +1and the line y = x+1,
wewrite x* +1=x+1= x(x-1)=0= x=0,1.
So, the point of intersections P(O,l) and Q(1,2).

Area of the shaded region OPQRTSO = (Area of the region OSQPO + Area of the region
STROS)

:jol(x2 +1)1dx+j12(x+21)dx
:%HH%Hl
=[(%+1j—0}+[(2+2)—{%+1ﬂ

]

23
p Hence the required area is ?sq units.

o

Y

33

Let (a,b)be an arbitrary element of Nx N . Then, (a,b)e NxN anda,heN
We have, ab=ba; (As a,b e N and multiplication is commutative on N)
= (a,b) R (a,b) , according to the definition of the relation Ron NxN

Thus (a,b)R(a,b), V(a,b)e NxN.

So, R isreflexive relation onN x N .

Let (a,b),(c,d)be arbitrary elements of Nx N such that (a,b) R(c,d).
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Then, (a,b)R (c,d) = ad = bc= bc=ad; (changing LHS and RHS)
= cb=da; (As a,b,c,d € N and multiplication is commutative on N)
= (c, d ) R (a, b); according to the definition of the relation Ron NxN
Thus (a,b)R(c,d) = (c,d)R(a,b)

So, R is symmetric relation onN x N .

Let (a,b),(c,d),(e,f)be arbitrary elements of N x N such that
(a,b)R(c,d)and(c,d)R(e,f).

(a,b)R(c,d)=> ad = bc
(c,d)R(e,f):> cf =de

= (a,b) R (e, f ); (according to the definition of the relation Ron NxN)

Then }: (ad)(cf)=(bc)(de):af=be

Thus (a,b)R(c,d) and (c,d)R(e,f) = (a,b)R(e, f)

So, R is transitive relation onN x N .

As the relation R is reflexive, symmetric and transitive so, it is equivalence relation on N x N.

[(2,6)] ={(x,y) eNxN:(x,y)R(2,6)}
={(x,y)eNxN:3x=y}

={(x,3x): xe N} ={(1,3),(2,6),(3,9) e}

N = N - ™

o

33 OR

X

,if x>0

We have, f(x)= 1+x
X

,if x<0
-Xx

Now, we consider the following cases
X

Case 1: when x>0 , we have f(x)=1—
+ X

Injectivity: let X,y €R" U{O} such that f (x) =f ( y) , then

L A SX+Xy=y+xy=>x=y
1+x 1+y

So, f is injective function.

1
Surjectivity : when x > 0, we have f(x)=liz 0 and f(x):1—1—< l,asx2>0
+ X +Xx

-

Let y €[0,1), thus for each y € [O,I)there exists x =1L2 Osuch that f(x)= l_i
-y

1+——
1-y

=y.

1
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So, f is onto function on [0,c0)t0[0,1).

Case 2: when x <0, we have f(x)=li

Injectivity: Let x,y € R™ ie., x,y <0, such that f(x) = f(y) , then

X y
DS = SDX-XY=Y-XPDX=Y
1-x 1-y
So, f is injective function.
X X 1 1
Surjectivity : x < 0, we have f(x) =——<0 also, f(x) =—=-1+—>-1
1-x -X -X
-1< f(x)<0.
Let ye (—1, 0) be an arbitrary real number and there exists x = Y <0such that,
Ty
F@)=fl 2=y
1+y 1—_7Y
1+y
So, for y e (-1,0), there exists x = Y <0such that £ (x)=y.
1+y 1
Hence, fis onto function on (—,0)to(-1,0).
Case 3:
(Injectivity): Let x>0 & y <0 such that f(x)= f(y)=> ——=——
1+x 1-y
=S Xx—-xy=y+xy=>x—y=2xy,here LHS >0 but RHS < 0, which is inadmissible.
Hence, f(x)# f(y)when x= y. .
Hence f is one-one and onto function.
34 The given system of equations can be written in the form AX =B,
2 3 10 1/x 4
Where, A={4 -6 5 [, X=[1/y|landB=|1
6 9 =20 1/z 2
2 3 10 1
Now, |[4=[4 —6 5 |=2(120—45)-3(-80—30)+10(36+36) 2
6 9 20
=2(75)-3(-110)+10(72) =150+ 330+ 720 =1200 = 0 .. A" exists. 1
2
75 110 727 [75 150 75
cadjA=[150 -100 0 | =|110 -100 30 1 1
75 30 24 72 0 24 2
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75 150 75

1 1
Hence, A =—(ade) =——110 -100 30 1
|4 1200 =
72 0 24 2
_l_
X . 75 150 754
As, AX=B=X=A"B=|1|=—L 110 —100 30 ||1 1
y| 1200 2
72 0 24|22
1
L <
v 1]
300+150+150] | ¥ 600] |2
1 1| 1 1 1
=——| 440-100+60 |= | — |=——| 400 |=|— >
y| 1200 3
288+0-48 240
1 1
Lz LS
1 11 11 1
Thus, —=—,—=—,—=— Hence, x=2,y=3,z=5. 1
x 2y 3z 5
35 Let P(1,6,3) be the given point, and let ' L' be the foot of the perpendicular from 'P' to the
given line 4B (as shown in the figure below). The coordinates of a general point on the
given line are given by
Pi1.63)
A [§]
I
¥,
- -1 z-2 . .
xl 0 = yz = z3 =A; A isascalar, i.e, x=A,y=21+1andz=31+2
Let the coordinates of L be(4,24+1,31+2).
1
So, direction ratios of PL are A—1,2A4+1—-6and34+2-3, i.e. A1—1,2A—-5 and 31-1. 2
1
Direction ratios of the given line are 1,2 and 3, which is perpendicular to PL . 2
Therefore, (/1 —1)1+(2/1 —5)2+(3/1 —1)3 =0=>144-14=0=>1=1
1

So, coordinates of L are (1,3,5).
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Let Q(x,,,,2,)be the image of P(1,6,3)in the given line. Then, L is the mid-point of
Po.

3
Therefore, (x12+ ) = 1,(y12+ ) =3and @ =5=x,=L,y,=0and z, =7

Hence, the image of P(1,6,3) in the given line is (1,0,7).

Now, the distance of the point (1,0,7) from the y— axisis V1’ +7° = 50 units.

35OR

Method 1:
- 3"#%4
ey iI-\\!I.l.'!.,"ll"lf'--.\'-ll:l: _,_,—'-'_'-_'_'_F
TS 4 e
RN | et i = P(4,~d.2)
j = ML |
- |

. |-i-2au)

||.' _"_}4 e ‘.-Jﬂ ___+
-2 . & |; where "5 @ scalr

Given that equation of lines are

The given lines are non-parallel lines as vectors 2—}'+I; and —2}' + & are not parallel. There is a
unique line segment PQ (P lying on line (i ) and @ on the other line (ii ) ), which is at right
angles to both the lines. PQ is the shortest distance between the lines. Hence, the shortest possible

distance between the aeroplanes = PQ .

Let the position vector of the point P lying on the line 7 = A (; - } + I’;) where 'A"' is a scalar, is

/1(; - } + l;) , for some A and the position vector of the point @ lying on the line

A
— .

F=i—j+u(-2j+k)swhere "' is ascalar, is i+ (=1-24)j+(u)k , for some .

Now, the vector PQ = 00 — OP = (1= A)i +(—1=2u+ ) j+(u—A)k; (where '0" is the
origin), is perpendicular to both the lines, so the vector PQ is perpendicular to both the vectors
2—}+1Ac and —2}'+1Ac.

= (1-2) 1+ (-1-24+1).(-1)+(p-1)1=0 &

= (1-2).0+(-1-2u+2).(-2)+(u-1)1=0

=24+3u-31=0 & 2+5u-31=0

[SHEE

N | -

N = N =
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2
On solving the above equations , we get A = 3 and u=0
So, the position vector of the points, at which they should be so that the distance between them is 1
2/n A~ A A A
the shortest, are g(i—j+ k) and i—j. 1
— — — 1; 15 2= — 1Y (1) (2 |2
PO=00-0P=—i——j——k and [PO|=[| = | +| == | +| == | =47
Q=00 3 313 ‘Q‘ \/(3) (3) (3) 3 !
. 2.
The shortest distance = \/; units.
Method 2: . 1',‘. N PE——
A s i
« I
e NL-1-Te)
-r_"z,jl'lll :____-'
" 3 o I
X y z .
The equation of two given straight lines in the Cartesian form are I =_1 =I -------- (l) and
x—-1 y+1 z ..
= = —eeeeneene ii
o~z ()

The lines are not parallel as direction ratios are not proportional. Let P be a point on straight line 1
(i ) and @ be a point on straight line (ii ) such that line PQ is perpendicular to both of the lines. 2
Let the coordinates of P be (/1,—/1,/1) and that of Q be (1,—2,u—1,y); where 'A' and 'u'are

1
scalars. 2
Then the direction ratios of the line PQ are (/1 -1L,-A+2u+1,A- y)
Since PQ is perpendicular to straight line (i ) , we have, 1
A=1)d+(=A+2u+1).(=1)+(A— p).1=0 2
= 34 —3p=2......(ziii)

1
Since , PQ is perpendicular to straight line (ii ) , we have Py
0.(A=1)+(-A+2u+1)(-2)+(A—p).1=0 =31 -5u=2.......(iv) 1
Solving (iii) and (iv) ,weget u=0,4 =§

. 2 22

Therfore,the Coordinates of P are 37373 and that of Q are (1,—1, 0)

1
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. _ , 2Y 2Y 2 2 .
So, the required shortest distance is 1—3 + —1+§ + 0—3 = g units.

Section —E

[This section comprises solution of 3 case- study/passage based questions of 4 marks each with two sub
parts. Solution of the first two case study questions have three sub parts (i),(ii),(iii) of marks 1,1,2
respectively. Solution of the third case study question has two sub parts of 2 marks each.)

36 Let E,,E,,E, be the events that Jayant, Sonia and Oliver processed the form, which are clearly

pairwise mutually exclusive and exhaustive set of events.

50 5 20 1 30 3
Then P(E,)=—2 = > p(E _landP(E )= 22
enP(E,) =100 =10° P(E:) =150 =520 P(E) =100 =10

Also, let E be the event of committing an error.

We have, P(E | E,)=0.06, P(E | E,) = 0.04, P(E | E, ) = 0.03.

(1) The probability that Sonia processed the form and committed an error is given by
1
P(EmE2)=P(E2).P(E|E2)=gx0.04=0.008. 1
(i1) The total probability of committing an error in processing the form is given by

P(E)=P(E,).P(E|E,)+P(E,).P(E|E,)+P(E,).P(E|E,)

P(E) = x 0,06+ 2 x 004+~ x 0.03 = 0.047. 1
100

100 100

(iii))  The probability that the form is processed by Jayant given that form has an error is given by

P(E|E,)xP(E,)

P(E |E)=
(E,1E) P(E|E,).P(E,)+P(E|E,).P(E,)+P(E|E,).P(E,)
50
B 006xm ﬂ 1
0.06x 2 1 0.04x 20 003530 47
100 100 100
Therefore, the required probability that the form is not processed by Jayant given that form has an
1
- 30 17
error = P(E, | E)=1-P(E, | E) = - = 1
(iii) OR ZP(E |[E)=P(E,|E)+P(E,|E)+P(E,|E)=1
1

Since, sum of the posterior probabilities is 1.
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3
(Wehave,Y P(E,|E)=P(E,|E)+P(E,|E)+P(E,|E)
i=1
P(ENE,)+P(ENE,)+P(ENE,)
) P(E)
P(ENE )V(ENE,))U(ENE
= (( 1) ( 2) ( 3)) as E,&E ;i# j,are mutually exclusive events
P(E) ’
P(ENn(E,VE,VE P(EnS) P(E
= ( (£, - 3)= ( )= ( )=1; 'S"' being the sample space )
P(E) P(E)  P(E)
37| Wehave,
F|=V6"+0 = 6kN, |F,|=[(-4)" +4* = /32 = 4V2kN, [F;| = (-3)" +(-3)’ =V18=32 k.
1
(i) Magnitude of force of Team A= 6kN.
o o _ o 1
(ii) Since a+c=3(i— j)and b=-4 (i— j)
So,i; and a + ¢ are unlike vectors having same intial point 1
and ‘3‘24\5 & ‘ZI+Z‘ =32
1
Thus|F|>|F.+ F| also F- and F.+ F. are unlike
Hence B will win the game
(iii) F=F,+F,+ F,=6i +0j—4i +4j—3{ -3j=—i + j
1
- [F|= J(1) +(1) =2 kN.
1
OR
Fei+]
a1 T 3r . .
~.0=rx—tan 1= - i T; where'@' is the angle made by the resultant force with the
+ve direction of the x— axis.
38 1
=4x——x*
y=otTa
(1) The rate of growth of the plant with respect to the number of days exposed to sunlight
.. dy 2
1s given by —=4-x.
g y dx
. . dy
(i1) Let rate of growth be represented by the function g(x) = i
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Now, g'(x)= i(d—y) =-1<0

dx \ dx
= g(x) decreases. 1
So the rate of growth of the plant decreases for the first three days. 1

Height of the plant after 2 days is y=4x2 —%(2)2 =6cm.
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