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CHARITABLE COACHING CENTRE
Class XII

Sample Paper-3

Time allowed: 3 hours Maximum 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.

Section E has 3 source based/case/passage based/intergrated units of assessment (4 marks each) with sub-
parts.

.01 B W

Section A
(Multiple Choice Questions) Each question carries 1 mark
Question 1. P is a point on the line joining the points A(0, 5, -2) and 5(3, -1, 2). If the x-coordinate of P is 6, then its Z-
coordinate is
() 10
(b) 6
(c) -6
(d) -10
Solution: (b) The line through the points 4(0, 5, -2) and B(3, -1, 2) is given by
X3=y—-5-6=z+24 = A
Here, x-coordinate is 6.
“B63=ANA=2
Now, for z-coordinate z + 2
Z+24=2=2=8-2=6
Question 2. If [3dx /1+4x2=1r /8, then the value of ais
@1
(b) 1/2
(c) 3
(d)o
Solution:
dx

(b) We have ﬁ R 72
=

1
= 251‘——[ar“.4=>2d:1:,5:

Question 3. The projection of the vector i*+3j*+7k” on the vector 2i*=3j*+6k”" is
(a) 4

(b) 5

()1

(d)0

Solution:

(o) Leta=i+3] +7kand b =27 -3 + 6
.. Projection ofaonb= )

-

|b|
([ +3 +7k)- @7 -3] +6K)

|27 — 3] + 6|
2-9+42 35
S ————=5

J4+49+36 7
Question 4.
The linesx_2 W o sa (O

1 1 k
=1 _y-4_2-3 are mutually
k 2 =2

perpendicular, if the value of k is
(@) -21/3
(b) 2/3
(c) -2
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(d) 2

Solution: (a) We have,
come g Wl e SR o
A e k 2 -2
x-2 y-3_ z-4 x_—‘lzy-4=z—5

b it el ==

Since, the given lines are perpendicular.
~ (K + D)2+ (k)(-2)=0
=>k+2+2k=0
=>3k+2=0=>k=-2/3

Question 5. The value of determinant
1 4 3
9 -1 4
5 0 2
(@) 21
(b) 166
(c) 64
(d) None of these
Solution:

is

1 4 3
9 -1 4
50 2
On expanding along fI3, we get

=5(16+3)+2(-1-36)=95-74=21

(a) We have,

Question 6. Jdx / Vx+x is equal to
(a) 2log|Vx + 1] + C

(b) log|x + 1]+ C

(©)log |[x=1]+C

(d)2log [x +1| +C

Solution:

(a) Let lsz;ix

= /='[d7x
Vx (1+ x)

g
Put+/x + 1=t, then dx =dt
* 2Vx

dt
I=2IT=2log|t|+C
=2log|Vx +1+C [t =vx+1]
Question 7.
x+3 z+4 2y-17
If| -6 a-1 0
L-3 -21 0 }
0 6 3y-2
=| -6 -3 2¢+2|,
2b+4 -21 0

then the values of x, y,z, a, b and c are

(@x=-3,y=-5,z=2a=-2,b=-7andc=-1

(byx=-2,y=-7,z=-1,a=-3,b=-5and c=2

(c)x=-3,y=-5,z=2,a=2,b=7andc=1

(d)x=3,y=5,z=2,a=2,b=7andc=1

Solution: (a) The given matrices are equal, therefore their corresponding elements must be equal.
On comparing the corresponding elements, we get

X+3=0,z2+4=6,2y-7=3y-2,

a-1=-3,0=2c+2andb-3=2b+4

On simplifying, we get

a=-2,b=-7,¢c=-1,

x=-3,y=-5andz=2

Question 8. A card is picked at random from a pack of 52 playing cards. Given that the picked card is a queen, the
probability of this card to be a card of spade is

(@1/3

(b) 41/3

2
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(c) /4
(d) 1/2
Solution: (c) Let A be the event that card drawn is a spade and 6 be the event that card drawn is a queen. We have a total of

13 spades and 4 queen and one queen is from spade.
m=13_1 A
PA=5=2 PO 513

1
d P(AnB) =
an (ANB) 52

L’éj_P(AmB)_1/53_l
B/ PB 113 4

Question 9. General solution of dy /dx=y /x is

(@) y =kx?
(b) y =kx

(c)y =kx
(d) yx =k

Solution: (b) We have, dy /dx=y/x = 1y/dy = 1x/ dx
On integrating both sides, we get
Nlatex]\frac{1}y}[/latex]dy = [1x
= logy=logx + log k
= log y = log kx
=Yy =kx
Question 10.
1 1]
If matrix A given by A=0 3 |, then the
2 5
order of the matrix A is
@1x2
(b)2x3
(c)3x2
(d)2x2
Solution:
1 -1
(¢) Given matrix, A= ’VD 3 -‘has 3rows and
|2 5

2 columns.

-~ Order of matrix Ais 3 x 2.

Question 11. If [a> xb™ | =1, |a” | =2 and |b” | = 1, then angle between a” and b~ is equal to
(a) /3

(b) /6

(c) /4

(d) /2

Solution:

(b) Wehave, |a x b| =1|a|=2and| bl =1

- —
Let 8 be angle between a and b,

ail|lls
= (D, o,
(C)Jﬁ V14’ 14 il V157415
Solution: (a) Direction cosines of the vector 2i*-j"+3k" are
2 -1

VeR +(-1P+@F Jof +(-1P+(af

T 2P+ -7+ @

Y T ST Y

Question 13. All the points of discontinuity of f defined by f(x) = |x| = |x + 1| is/are
@0,1

(b)1,0,2

(c) no point of di¢
(d) None of the above
Solution: (c) Let g(x) = |x] and h(x) = [x + 1]

3
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Now, g(x) = |x| is the absolute value function, so it is a continuous function for all x € R
h(x) = |x + 1| is the absolute value function, so it is a continuous function for all x € R.
Since, g(x)and h(x) are both continuous functions for all x e R, so difference of two continuous function is a continuous
function for all x € R
Thus, f(x) = |x| = |x + 1] is a continuous function at all points.
Hence, there is no point at which f(x) is discontinuous.
Question 14. The function f given by f(x) = 3x + 17, is
(a) strictly increasing on R
(b) strictly decreasing on R
(c) decreasing on R
(d) Both (b) and (c) are correct
Solution:(a) Given. f(x) = 3x + 17
On differentiating w.r.t. X, we get
f'(x) = 3> 0, in every interval of R.
Thus, the function is strictly increasing on R.
Question 15. If Radha has 15 notebooks and 6 pens, Fauzia has 10 notebooks and 2 pens and Simran has 13
notebooks and 5 pens, then the above information is expressed as

15 6] oz 3
|15 10 13|
2 [ -
bl Llg 2 5
3 3 = -
(@) Only |
(b) Only 1l

(c) Both I and Il

(d) None of these

Solution: (c) If Radha has 15 notebooks and 6 pens. Fauzia has 10 notebooks and 2 pens and Simran has 13 notebooks
and 5 pens, then this could oe arranged in tabular form as

Name Notebooks Pens
Radha 15 6
Fauzia 10 2
Simran 13 5

15 6]
This can be expressed as | 10 2

|13 5]

This can be expressed as “156” 102 13 5
The above information can also be arranged in tabular form as

Fauzia
10

Name
Notebooks

Pene

Radha

€

Thig can be exprossed as |

6

10 13]

2. 5|

Simran
13

Question 16. If lf(x) = 4+x-2x x # 0 be continuous at x = 0, then 4f(0) is equal to

(a) 12
(b) 14
()1

(d) 32
Solution:

[4+x-2
(¢) Given, f(x)= Y21 %
=

++ [(x)ls continuous at x = 0
lim f{x)=f(0)
x -
lim f(x)
x—0

\

f = li
= 10 {8

x

= lim P
20 x(\f4+ x4 2)

X
= lim = —
x =0 {4+ x +2)

1 1

5 Af0)=1

= M ——— = - =
=0 fa+x+2 2+2 4

[a+x-2
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Question 17.
x =7

at x=-1is
x Sx+1

The value of

(@)-1
(b) -3
(c) 2
(d)-5
Solution:

(b) Given, | * d

T - 14+ Tx
* Ex+d x5 + 1)+ Tx

=52+ x+ Tx =527 + 8x
= x{5x + 8

Now at x = -1,

Required result = (-1)(-5 + 8)

=(-D)@®)=-3

Question 18. Degree of differential equation d2ydx2 + e®/¥* =0 is

@1

(b) 2

(c) 3

(d) not defined

Solution: (d) Given, d2ydx2 + e®% = Q

Since, the differential equation is not a polynomial equation.

So, degree of the equation is not defined.

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.

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

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

(c) Ais true but Ris false

(d) Ais false but Ris true

Question 19. Assertion (A) If R is the relation defined in set {1, 2, 3, 4, 5, 6} and

R ={(a, b):b =a +1}, then R is reflexive.

Reason (R) The relation R'in the set {1, 2, 3} given by R={(1, 2), (2, 1)} is symmetric.

Solution: (d) Assertion Let A={1,2, 3, 4, 5, 6}

A relation ft is defined on set A as

R={(a, b):to=a+ 1}

R = {(112)1 (21 3)! (31 4)! (41 5)1 (51 6)}

Now, (1,1) €R

~ R is not reflexive.

Hence, Assertion is false.

Reason Given set A ={1,2, 3}

A relation R on A is defined as

R={(1,2), (2 1)}

~(1,2)eRand (2,1)eR

So, R is symmetric.

Hence, Reason is true.

Question 20. Assertion (A) The acute angle between the

liner =1 +] +2k +A( -])and X-axis is%.

Reason (R) The acute angle 6 between the

- —

- - o — X !
line r =aq, +Ab, and r =a, +p b, is given

- —+.
by cosB= i"a_i ;

| ]12, |
Solution:
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. - — o
(c) The angle 8 between the line r =a, + Ab; and
5 .53
¥ o 2
r=3,+ub, is:osG:i—‘%—
[b411B2 |
. Reason Is false.

Given, r =7+ ] +2k+ A -Dand r =N

C(.)Sﬁ=(205E = 0=—
4 a4

~ Assertion is true.
Section B
(This section comprises of very short answer type guestions (VSA) of 2 marks each)
Question 21. Solve the following LPP graphically :
Maximise Z = 4x + 6y,
Subject to constraints
x+y<8,x20,y20

Solution: Let us draw the graph of x + y = 8 as shown below
Y

\s B(0, 8)

A(8,0) x
4] 5\‘
.
OABO is the feasible region determined by the system of constraints x 20,y =20 and x +y < 8.
So, the corner points are O(0, 0), A(8, 0)and B(0, 8).
On evaluating Z at each corner points, we have

X

Corner points Z = 4X + 6y

0(0, 0) Z=4x0+6x0=0

A(8, 0) Z=4x8+6x0=232

B(O, 8) Z=4x0+6 x 8=48 (Maximum)

Hence, the maximum value of Z is 48, which occurs at the point (0, 8).
Question 22. Find the derivative of log(1 + x2) w.r.t. tan"x.
Solution: Lety = log (1 + x?)
On differentiating both sides w.r.t. x, we get

Yo 1 By By

dx 1+ x2 dx(1+x )

[by chain rule of derivative and Ldl (log x)= 1}
dx x

dy _ 2x

dx  (1+x?) o0
Again, let z=tan"'x
On differentiating both sides w.rt. x, we get

dz 1 d1)_1}

- v —(tan”'x
dx 1+ x° dx( 14 x°

2x |

ﬁz(dya’dr)_[a.x?‘_zx

oz (dz/dx) [ 1 ‘|‘-

W1+ xz__-

Question 23. One card is drawn at random from a pack of well-shuffled deck of cards.
Let E: The card drawn is a spade

F: The card drawn is an ace

Are the events E and F independent?

Solution: Lets be the sample space.

Given, E = The event that the card drawn is a spade

and F = The event that the card drawn is an ace

Then, E N F =The event that the card drawn is an ace and spade

Total number of cards = 52,

number of spade cards = 13,

6
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number of ace cards = 4
and number of ace of spade card = 1
i.e. nS)="5%¢, =52,
n(E)="%C,=13

n(F)=4C1 =
and nlEnF)=1
n(E nF)_ 1
Now, P(EnF)=- 8) 5_?
pe)=1E)
ns) 52 3
n(F) 1
Gl s e

Here, we see that P(E N F) = 5_12

=P(E)-PF)
Hence, the events E and F are independent.
Question 24. Evaluate |™2, sin2x dx.
Or
Evaluate I —El—xidx
1+cos? x
Solution:
Let V=‘j‘25|nzxdx
Byplo
- -‘.ﬁ\—ccazﬁdx

1[ slrzr

[[;—%smx -@- Ui]

Put cosx=t = -sinxdx=0f
Aeo, =0 = 1:9000 1

and x-; -ol-(x)s =0

l=—j|%2
=—fan”'t}§
=—{tan"0-|m"‘v]-—{—-"‘;:|=§
Question 25. If x =cost+sintandy =sint—cos t, thenfind dy /dx at t = 2.

Or
If x=at2and y = 2 at, then find dy dx at t = 1.
Solution:
Givm‘xxboar+sint=%;-—s:nf+cosl

dy

and y=sint —cost =o‘-1? =C0s! + sint

#)

_\dt) cost+sint

ar (dx\ cost - sint
of

=5 sun-(g
1

ekt ol )

i
& cos(9]+sntg)
/(&) s ]
_0+1
e
Or
Giventhat x =at? and y = 2at
Now, x = at’
On differentiating w.rt. t, we get
dx
— =2al o (3
= 0
and y=2at
On differentiating w.rt. ¢, we get
% =2a (i)
at
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Section C
This section comprises of short answer type questions (SA) of 3 marks each

Question 26. Evaluate [x2+1 / (x2+2)(2x2+1) dx.
Solution: Letx2 =y

& x°+1 - y+1
" H2)ext 1) (y+2)2y+1)
S - i S )
(y+2)y+1) y+2 @y+1)
=9 y+1=ARy+1)+8B(y+2) Ay
On putting 2y + 1 = 0i.e. y = -2 in Eq. (ii), we get
-1=-3A
=>A=1/3
On putting 2y + 1 =0i.ey =-1/2in Eq. (ii), we get
12 = B(3/2)
=B=1/3

On substituting the values of A and 6 in Eq. (i), we obtain
y+1 1 1 1 1
(y+2)(2y+1) T3 y+2 3@y+1)
Replacing y by %2 we get
x%+1 11 11

=— + =
@?+2)2x®+1) 3 2?42 3 x%+1) (1

x +1
.[ 2 dx
(x +2(2x +1)

]
- dx
I 2+(’2 31@21) 2 42
1 1 1[ X
= [=-x—tan" + —=tan”"(v2x)+C
3 \B @5 e
1 = % I
=—=ltan" == + tan"'y2 (8
aJE{ 2 E x}+ &

Question 27. Find the particular solution of the differential equation (1 + e) dy +(1 + y2) e*dx = 0, given thaty = 1
when x = 0.
Or
Solve the following differential equation y2dx + (x2 = xy +y?)dy =0
Solution: Given, differential equation is
(I+e*)dy+ (1 +y2)e*dx=0
= (1 +e®)dy = -(1 + y2)eX dx

fi2s = E

1+y 1+e”

Put e¥ =t = e*dx =dt

at
. We have, J' :‘j}; = I1+t2

= tan”'y =—tan"t +C
= tan"'y+tan'e* =C [puttingt =e*]
Now, it is given that, y = iwhen x = 0.

tan ‘()+tan'()=C

= £+£=C
4 4
= C=oxLZ_%
4 2

Hence, the required particular solution is

tan 'y +tan~le* = I
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Or
We have, y%dx + (x% - xy + y2)dy =0
&_ _—3"2__ )
Or % —xy+y*
This is homogeneous differential equation.
dy dv

Now, on putting y = vx ==~ =v + x— in Eq. (i),
dx dx

=

we get
VR ~vex®
dr  x% —yx® + 2
=5 Ve x—s= 5
dr 1-y+y
= x&— _VE —¥
dr 1-v+v?
v oy
= X—= 3
dx {-y4vy
T=v+v? 1
s-0v=——dx
v(1+ v) x

On integrating both sides, we get

1+ 2 % 1
[ ov—j'v( 2dv=—j;dx

v{l+ v®) 14 %)
= [lov-f—5ov=-[ldx
v 1+ 2 X
= log|v| -tan'v =—log|x| + logC
Vx 3
= log|—=|=tan™'v
o
VX _ _gan'v
= — =g
C
Y _gtan”'ly/x) o
= =g sy ==
C Y x

v y=Ce™ W/} \which is the required solution.
Question 28. Let R be the relation in the set A of all books in a library of a college given by R={{x, y): x and y have
same number of pages}. Then, show that R is an equivalence relation.
Or

Show that the relation R = {(a, b): a and b work at the same place}, is an equivalence relation.
Solution: Here, A is the set of all books in the library of a college and R — {(X, y): x and y have the same number of pages}
Now, R is reflexive, since (x, X) € RV x € A, as x and x has the same number of pages.
Let (x,y) € R.
= x and y have the same number of pages.
=y and x have the same number of pages.
= (Y, X) € R. So, R is symmetric.
Now, let (X, y) € Rand (y, z) € R.
= x and y have the same number of pages and y and z have the same number of pages.
= x and z have the same number of pages.
=, 2)€ER
Therefore, ft is transitive.
Hence, R is an equivalence relation.

Or
Here, R = {(a, b): a and b work at the same place}.
Then, ft is reflexive as a works at same place of a.
=@ aeRvaceA
If a and b work at same place, then b and a also work at same place
ie.if(a,b)eR=>(b,a) ER
= R is symmetric.
Let(a,b)ER, (b,c) ER
= a and b work at same place and b and c work at same place.
Since, all three work at same place.
= a and ¢ work at same place.
=(a c)ER
= R s transitive.
= R is an equivalence relation.

9
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4 2
IfA—|:__l l}

show that (A-21)(A-37)=0.

2 01
Oor If A=|2 1 3

1.=10
Question 29. A% -5A

. 4 2
Given, A= [_1 1],

10
here!—[o 1}

LHS =(A-2/)(A-3l)

-4 e THE -4 )
-4 -6 A s )

, then find the value of

0 g} =0 =RHS Hence proved

4+2+3 0+1-3 2+3+0

4+041 0+0-1 2+0=+0
2-24+0 0~-1+0 1-3-0

[6 -1 2

A2=l9 -2 5]

0 -1 -2
5 -1 2] [2 01
Now.A2~5A=[9 =2 5]-5{2 1 3}
O =1 =2 1-10

5 -1 2] [10 0 5
-|2 2 s5|-[10 515
0 -1-2] |5-50

L= ] E= N
Solution: Given equations of lines are

=- === )
and T=l’_L= : .. (i

On comparing above equations with one point form of equation of line which is
x—xi/ a=y-y1 /b=z-z1 /c, we get

ar=1b1=-2,c1=1,x1=3,y1=5,21=7
anda:=7,b2=6,cc=1,x2=-1,y2=-1,22=-1

We know that the shortest distance between two lines is given by

Xp — X Yz=¥1 22724
a by (o
P .- by oF i
||(b1"32 ~bycyP + €18z -Coa) {
| +ayby - abr) |

10 |
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-4 -6 -8
T 2 1 ’
7 -6 1

ad=

V=2 + 6P + 7 - 124+ (-6 + 147

J —4(—2+6)+6(1-7)—8(—6+14)‘
V(@7 + (67 + (8

| -4+ s(—)—a@)’

7| J16+36+64

| -16-36- 64

T JAte ’

| -116

77

116

~J116

=116

Hence, the required shortest distance is V116 units.
Question 31. The minimum value of Z, where

Z = 2x + 3y, subject to constraints
2x+y223,x+3y<24and x,y 20, is

Solution: Given, objective function is minimise Z = 2x + 3y
Subject to constraints,

2x+y 223, x+3y<24andx,y=0

Now, table for line 2x +y = 23

X 0 11.5
Y 23 0
At(0,0),2-0+0=23

= 0 = 23, which is false.

So, the shaded portion is away from the origin.

Table for line x + 3y =24

X 0 24
Y 8 0
On putting (0, 0) in x + 3y £ 24, we get

0+3.0=<24

= 0 < 24, which is true

So, the shaded portion is towards the origin.

Also, x,y = 0.

On drawing the graph of each linear equation, we get the following graph

Y:
2x+y=23\

The feasible region is ABC and corner points are A(11.5, 0), 6(24, 0) and C(9, 5).

Corner points Value of Z = 2x + 3y
A(11.5, 0) 23 (Minimum)

8(24, 0) 48

C (9, 5) 33

Hence, the minimum value of Z is 23 at A(11.5, 0).

Section D

This section comprises of long answer type guestions (I.A) of 5 marks each

Question 32. Find the area of the region bounded by the curves x = 4y —y2 and the Y-axis.
Solution: Given, curve is x = 4y — y?

=x=-(y2— 4y)

11
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=>X=—(y2—-4y+4)+4
S>X==(y-27+4
(v=2p=~(x~4)
Lety—2=Yand (x-4)=X
Then, Y2=-X
Y

(0, 0)1
44
which represents a parabola whose axis is parallel to X-axis.
Vertex X=0,Y=0
ie.x—4=0andy-2=0
=>Xx=4andy=2
Also, at Y-axis,
(y-22=4-0[:x=0]
>2y—-2=+2=y=4,0
Area bounded between parabola and Y-axis.
= f;x dy= j:(4y - y4)dy [from Eq. ()]

4 4
=[gy_2—y_3:| =[2y2—y_3}‘

2 3 o 3 o
:[32-6_;_0]=96'64=%squnits

3

Question 33. Find the intervals on which the function f(x) = (x — 1)3 (x — 2)?is strictly increasing and strictly
decreasing.

Or
Find the dimensions of the rectangle of perimeter 36 cm which will sweep out a volume as large as possible, when
revolved about one of its side. Also, find the maximum volume.
Solution: Given, function is f(x) = (x — 1)3 (X — 2)2.
On differentiating w.r.t. X, we get
f'(x) = 3(x -1)3(x — 2)2 + 2(x — 2)(x -1)3
= (X =1)2(x = 2)[3(x -2) + 2(x -1)]
= (X —1)2(x — 2)(5x — 8)
= (X —1)%(2 - x)(8 — 5x)

* +

+ + + -

gign scheme + + e
of Fx) - 5o el
1 8/8 2

For strictly increasing f'(x) > 0, we get positive f'(x) in the interval (-, 58) U (2, ).
And for strictly decreasing f'(x) < 0, we get negative f'(x) in the interval (58, 2).

Or
Here, ABCD is a rectangle with length AD =y cm and breadth AB = x cm
A ¥ o
X Kk
g ! C

The rectangle is rotated about AD. Let V be the volume of the cylinder so formed
~V=m®y[~r=xand h=y]...(i)
Perimeter of rectangle = 2(x + y)
=236=2(X+Y)

=>y=18-x

From Eq. (i), V = mx*(18 — X)

=V =1m(18x% - x3)

= dV /dx = m(36x — 3x?)

For maxima or minima, put dV / dx =0
m(36x —3x3) =0

=>x=12,x#0

Now, d?V /dx? = (36 — 6x)

(d?V [dx?)x=12 = (36 — 72)

~ Volume is maximum, when x = 12 cm

12
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~y=18-x=18-12=6cm
Hence, the dimensions of rectangle, which have maximum volume, when revolved about of its side are 12 x 6.
Question 34. If al] =i*+2j~+3k” and b1 =2i*+4j~=5k”" represent two adjacent sides of a parallelogram, find unit
vectors parallel to the diagonals of the parallelogram.
Or
Using vectors, find the area of the AABC with vertices A(1, 2, 3), B(2, -1, 4) and C(4, 5, -1).
Solution: We have, ar] =i"*+2j"+3k” and b[J =2i"+4j"-5k"
So, the diagonals of the parallelogram whose adjacent sides are a1 and b(1 are given by
B=;+5'andc?=;—5)

Now, p=( +2] +3k)+@f +4f -5k)

=37 + 6] -2k
and  q=( +2] +3k) - @ + 4 -5k)

=—i—2]+ 8k

p 316 2k

& 9+ 36+ 4

3 +6/-2k 3, 6. 2
= —— =i +-[-—k
7T TR

q _—7-2]+8k _-7-2] + &

d = = =
o 8 T Avared J69

# 2 - 6 o
il 0 L
& Ve’ T e
Or

Let 5‘, B andc be the position vectors of points A B
and C, respectively.

Then, a=/ +2] + 3 b=2] ] + 4
and c'=4.r°+5f ~k.
¢ 1 =
Clearly, the area of AABC = 51AB X AC|
-3 - - —
Now, AB = Position vectorof 8 - Fositionvector of A
- = P & - -
=b-a=2/ - j+ k- +2; +3k)
=|’5—3f+£
=) o - —+
AC = Posilion vector of C - Position vector of A
e T e
=C-a=4+5-k-(+2/ +3k)

=3 +3 -4k

—)—)ng

ABxAC=/1 -3 1
3 3 -4

=(12-3) —(-4-3) + (3+9K
=9 +7] + 124
- = e
and | AB x AC| = (97 + (7)° + (12
= [B1+ 49+ 144 =274
et
So, area of AMABC = 5 |AB x AC| = E~f2?z1 sq units

Question 35. Evaluate [2-1|x3 - X|

Solution: Let | = [2-1|x3 — x|dx

Again, let f(x) = x3 = x =x(x2 = 1) =x(X - 1)(x + 1)
Now, break the given limit at x = 0, 1

[putting f(x) = 0, we getx =0, 1, -1]

[roveer-to

L M =p®—x={s0 v xe(0]
Ial)vxellzl

[ - mae s J’v,‘ﬂ;x" —X)de

2
+ L [x" - x)ox
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Section E
This section comprises of 3 case-study/passage-based questions of 4 marks each
Question 36. Area of atriangle whose vertices are (X1, y1), (X2, y2) and (Xs, ys) is given by

o oy 1
A=—lx; y, 1
x ¥ 1

Since, area is position quantity, so always we take the absolute value of the determinant A. Also, the area of the
triangle formed by three collinear points is zero.

Based on above information, answer the following questions.

(i) Find the area of the triangle whose vertices are (- 2, 6), (3, — 6) and (1, 5).

(if) Find the equation of the line joining the points (1, 2) and (3, 6).

(iii) Find the value of k, if area of a AABC with vertices A(1, 3), 5(0, 0) and C(k, 0) is 3 sq units.

Or

Find the value of k, if the points (2, -3), (k, -1) and (0, 4) are collinear.

Solution:
=2 & 1
i)AreaofAa=_| 3 -6 1
=11 5 1
<! |=2(-6-5)-6(3-1)+1(15+ 6)
1
22-12+21|=-x3
2
155 squnts
(i) Equationol line jonngthe ponts (1, 2)and (3,6) Is
Xy I‘
1 2 1|=0
3 681
s AM2-6)-y(1-3)+ 1(B-6]=0
-4x+2y=0
2x-y=0

(1) Given. area of AMABC = 3sg units
{31
0 0 =+3
=
k0 1
= 10-0)-30-k)+ Y0 -0)=%6

= =26
= k=12
Or
Given, points are collinear
2 -31
1
~|lk =1 1[=0
|0 4 1
= 2(-1-4+ 3k -0/+ 4k -0)=0
=5 10+ 3k + 4k =D
= 7k =10
10

K
b

Question 37. For awareness on Covid-19 protocol, Indian Government planned to fix a hoarding board at the face of
a building on the r oad of a busy market. Sagar, Roy and Asif are the three engineers who are working on the
project, P and P’ are considered to be two person viewing the hoarding board 40 m and 50 m respectively, away
from the building. All three engineers suggested to the firm to place the hoarding board at three different locations
namely R, Sand T. R is at the height of 20 m from the ground level. For the viewer P, the angle of elevation of S'is
double the angle of elevation of R. The angle of elevation of T is triple the angle of elevation of R for the same

viewer. Look at the given figure.
T

20m

36 |
0 Zom of e/ P 10m

On the basis of above information, answer the following questions.
(i) Write the domain and range of tan x.

(i) Find RPQ.

(iii) Find 2SPQ.

-

Or

14
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Find £TPQ.
Solution:
(i) Domain of tan* x = R
Range of tan™ ' x=[“g-§]
i QR
AP PO=—"
(i) InAPQR. tan £RPQ 20
20 1
tanZRPQ == =~
L 40 2
= ZRPQ =1an” ![%J

(i) Given, £SPQ=2£RPQ
= tanZSPA =tan2 ZRPQ

P
tan ZSPQ = ﬂ;ﬂ
1—tan= LRPQ

= tan Z5P0 = g
=  ZSPQ=tan” 1[2 !

Or
Given, £TPQ =3£RPQ
tan £TPQ = tan 32RFQ
3tan ZAPQ - tan’ ZRPQ

= tanZTPQ= =
1-3tan® ZRPQ
N3 Z
le_(j 31
L. 2 \gy g
2 3
{ {2
1 3(27) 3
12-1
-8 __1
e

11
= lanZTPQ =5 |

= ZTPQ =1an” ’; 1—1]
\ 2

Question 38. A doctor is to visit a patient. From the post experience, it is known that the probabilities that he will
come by train, bus, scooter and by other means of transport are respectively 310,15,110 and 25. The probability that
he will be late are 14,13 and 112, if he comes by train, bus and scooter respectively, but if he comes by other means
of transport, then he will not be late.

On the basis of above information, answer the following questions.

(i) Find the probability that he is late.

(ii) Find the probability that he come by scooter given that he is late and also find the probability that he comes late
given that he comes by other means of transport.

Solution: Let Ea1, E2, Es and E4 be the events that the doctor comes by train, bus, scooter and other means of transport,
respectively.

It is given that

P(Ew) = 310, P(E2) = 15

P(Es3) = 110 and P(E4) = 25

15
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Let A denotes the event that the doctor visits the patient late, It is given that
o A]_ 1 [ A]

LEy

E) 3
A} 1 [A)
— |=—andF =0
\53,! 12 |LEJJ
{) Required probability = £(4)
ip(r:')f’[’p
=il =7
=p(5,;;{.ﬁ\i + P[EQ}PKiW'
E,) \Ez)
PP L)+ P (L)
+ el L o
@ '\EaJ N LEy
o (e o | 1 1 .2
K=t ——+ —x—+=x0
10 4 58 3 10 12 5
3,1, 1 _9+8+1 18 3
40 15 120 120 120 20

(i} Probability that he comes by scooter given that he
] 'E;;]
Is late is P| —=
i { :

'..A
PiEslpl —| 1,1
(Ex) el |-.E.1J 10 1z

%
L plEs2 Ei/_10 q2_1
LA PlA) 3 18
20
Probabiity that he comes late given that he comes
by other means of transport

Agps

16




