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* Please check that this question paper contains 4 printed pages.

* Code number given on the right hand side of the question paper should be written on
the title page of the answer-book by the candidate.

* Please check that this question paper contains 33 questions.
* Please write down the Serial Number of the question before attempting it.

* 15 minutes time has been allotted to read this question paper. The question paper will
be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer-book during this
period.

MATHEMATICS-XII
Sample Paper (Solved)

Time allowed: 3 hours Maximum Marks: 80

General Instructions:

PART A

Section 1

All questions are compulsory. In case of internal choices attempt any one.

1. Write the smallest equivalence relation R on Set A = {1, 2, 3}.
Or
Give an example to show that the relation R in the set of natural numbers, defined by R={(x, y), x,y € N,
x <y2} is not transitive.
. Write the number of all one-one functions from the set A = {a, b, ¢} to itself.
3. Let A={1, 2, 3, 4}. Let R be the equivalence relation on A x A defined by (a, b) R(c, d) ifa +d =b + c.
Find the equivalence class [(1, 3)].

N

Or
Prove that the function f: N — N, defined by f(x) = x2 + x + 1 is one-one but not onto.

4 6
4. If A= {7 5} , then what is A. (adj.A)?

2k+3 4 5
5. For what value of k, the matrix | -4 0 -6 is skew symmetric?
-5 6 -2k-3
Or

sina cosP| 1

If = 5 where o, 3 are acute angles, then write the value of a + .

cosa sinf
6. If Ais a square matrix of order 3 such that |adj A| =225, find |A'|.

1
7. If I(sz +2x + k) dx =0, write the value of k.
0
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Evaluate : J cot x (cosec x — 1) e¥ dx

dx

3
8. Write the value of : (d_yj dx
ay ¥ s(dy )
9. If m and n are the order and degree, respectively of the differential equation y( yj +x3 [_y] -xy =

dx dx?2
sin x, then write the value of m + n.

Or

Find the integral factor of differential equation : sec x Z—y —y=sinx.
x

10. If | @ | = a, then find the value of |axi 2 + |ax jP + |axk[?.
11. If 7 and b are two unit vectors inclined to x-axis at angles 30° and 120° respectively, then write the

> o
valueof |a+ b]|.

12. If 4 and b are two vector of magnitude 3 and % respectively such that ax b is a unit vector, write
the angle between dand b.

13. Find the distance of the point (g, b, c) from x-axis.

14. If P(2, 3, 4) is the foot of perpendicular from origin to a plane, then write the vector equation of this
plane.

15. A problem in mathematics is given to 4 students A, B, C, D. Their chances of solving the problem,

respectively, are %, i,% and % What is the probability that at most one of them will solve the

problem?

16. If P(A) = %,P(B) -1 panB) = é,thenfind P(A/B).

[SSAR

Section II

Both the case-study based questions are compulsory. Attempt any 4 sub parts from each question (17-21) and
(22 - 26). Each question carries 1 mark.

17. Case Study—Factories that used to make perfumes,T-shirts and
cars now making supplies to fight against the Corona virus.
Manufactures, fashion designers, and 3D printing companies are
now making face masks, PPE kits, gloves, ventilators and hand
sanitizers.

A factory has three machines I, II and III which produce 30%,
50%, 20% respectively of the total items of the same variety. Out
of these 2%, 5% and 3% respectively are found to be defective.
Answer the following questions :

(i) Probability of production by the three machines is:

3 5 2 3 5 2 30 50 20 03 05 02
@ 01010 ® 100700 100 © 10"70" 10 @ 100100 100
(7i) Probability of production of three machines if an item is picked and found to be defective is:
@253 4 020503 2 5 3 () 2050 30
10710 10 100" 100" 100 100" 100 " 100 10" 10" 10
(7ii) Probability that the defective item is produced by machine III is:
3 6 2 10
(a) 37 ) 37 (c) 37 (d) 37
(7v) Which of the following would satisfy the condition that Machine I and II are independent
events?
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(@) P(I1I) = P(I) . P(I) (b) P(LUII) = P(I) . P(II)
() P(I' n1I) = P(I) . P(IT) (d) None of the above
(v) Suppose P(II) = % P() = % PA I = %,ﬁnd P | ID.
2

(a) 1 b 0 () .

18. Case Study—The following image shows Big Bazaar in which seller
sells x items at a price of ¥ (5 - i) each. The cost price of x items is ¥
(f + 500] :
5

Answer the following questions:
(7)) Profit function in the form of x is represented as:

x?  24x x?  24x 24x  x? 24x 22
——4+=—=-500 (b) —-—+500 = d —-—-
(a) TR () 1005 () = 100t 500 (d) = 100 500
(i7) If the owner wants to maximize the profit how many items should be required to sell by him?
(a) 120 items (b) 240 items (¢) 200 items (d) 100 items

(i77) If the total revenue in Rupees received from the sale of x units of a product is given by
R(x) = 13x2 + 26x + 15. Find the marginal revenue when x = 7.

(a) 208 (b) 280 (c) 802 (@) 820
(iv) Find the intervals in which the function fis given by f (x) = x> — 4x + 6 is strictly increasing.
(a) (-2, ) ®) (-, -2) (©) (2, ) @ (-x,2)
(v) Find the slope of the tangent to the curve y = 3x* - 4x at x = 4.
(a) 674 (b) 764 (o) 476 (d) 746
PART B

Section III

19. Simplify: cot! forx<-1.

1
VaZ -1
20. If A is a skew-symmetric matrix of order 3, then prove that det A = 0.
Or

3 -5
IfA= { 4 2} , show that A2 —5A — 141 = 0. Hence find A-L.

2 3
21. LetA= [ ) 2) , then show that A2 —4A + 71 = O. Using this result calculate A3 also.

22. Show that the curves xy = a2 and x2 + y2 = 242 touch each other.

3
23. Evaluate : JL’M dx.
x2 -1
Or
Evaluate : I e* (1 -sinx) dx.
(1 - cos x)

24. Compute, using integration, the area bounded by the lines x + 2y =2, y-x=1 and 2x+y=7
25. Find the particular solution of the differential equation :
(x —siny) dy + (tan y) dx = 0, given that y = 0 when x =0
26. Find a unit vector perpendicular to the plane of triangle ABC where the vertices are A(3, -1, 2),
B(1,-1,-3)and C(4,-3, 1).
27. Show that the lines 7 = (f + } - 12) + x(3f‘ - }) and = (42 - 12) + M(ZZA' + 3]2) intersect. Also find their
point of intersection.
28. There is a group of 50 people who are patriotic out of which 20 believe in non-violence. Two persons

are selected at random out of them. Write the probability distribution for the selected persons who
are non-violent.
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Or

A die, whose faces are marked 1, 2, 3 in red and 4, 5, 6 in green, is tossed. Let A be the event “number
obtained is even” and B be the event “number obtained is red”. Find if A and B are independent
events.

Section IV
All questions are compulsory. In case of internal choices attempt any one.

29. Show that the relation Rin the set A={x:x € Z,0<x <12} given by R = {(a, b) : |a — b| is divisible by 4}
is an equivalence relation. Find the set of all elements related to 1.

2

d 1-
2 2 _ Yy _ Y
30. If 1 - 22 + \/1 —y= =a(x-y), prove that T2

31. Show that the function g(x) = |x - 2|, x € R, is continuous but not differentiable at x = 2.
' Or
Differentiate log (xI" ¥ + cot? x) with respect to x.

32. Separate the interval {O, g} into sub-intervals in which f(x) = sin® x + cos? x is increasing or decreasing.

1
33. Evaluate: J 2x+|x|+l

X +2|x|+1

34. Using integration find the area of the region [(x,y) x2+y?<1<x+ %, X,y € R]
Or
Find the area of the region {(x,y) : y > x2and y = |x|}.
35. Find the particular solution of the differential equation cos x dy = sin x (cos x — 2y) dx, given that y =0
whenx=Z.
3
Section V
All questions are compulsory. In case of internal choices attempt any one.

36. Using matrices, solve the following system of equations:

1ty 2,1 3 9,01 0 vs0,y20,220.
Xy oz x Yy z x oy z
Or
3 2 1
IfA=|4 -1 2|, then find A~! and hence solve the following system of equations:
7 3 2

3x+4y+72=14,2x-y+3z=4,x+2y-3z=0.
37. Find the equation of the plane through the points A(1, 1, 0), B(1, 2, 1), and C(-2, 2, —-1) and hence find
x-6 y-3 z+2
-1 1

the distance between the plane and the line

Or
Find the vector and Cartesian equations of the plane containing the two lines

F=2i+]-3k+a(i +2]+5k) and ¥ =37 + 3] + 2k + p(37 — 2 + 5k)
38. Solve the LLP graphically and find the maximum profit.

Maximize Profit, Z = 200x + 20y

Subject to the constraints: 3x + y < 600; x + y < 300; x —y < 100; x, y > 0.
Or

Solve the LLP graphically.

Minimize, Z = 2x + 3y

Subject to the constraints: 2x + 3y 2 6; x -y >0; 2x + y < 8; x, y > 0.
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Answer Sheet

Code No. 04 1

RollNe.| | | | | | | |

MATHEMATICS

1. The smallest equivalence relation R on Set A ={1,2,3}is R ={(1, 1), (2, 2), (3, 3)}
Or
x<y?as 8 <(3)2and 3 < (2)?

8 % (2)2

(8,3) eRand (3,2) e R

But (8,2) ¢ R

S Relation R is not transitive

2. A={a,b,c}

The number of all one-one functions from the set A are 3! = 6

@) f(1) = f2)=2,f(3)=3

(i) ) =1, f@)=3, f(3)=2
@ D=2, ) =3, ) -
@) f) =2, f@)=1, f)=3
() f)=3, f@2)=2,f@3)=
©) f)=3, f@)=1, ()= )
3. Equivalence class of [(1, 3)] is given by set of ordered pair (a, b) € A x A such that
(1,3)R (a, b) = 1+b=3+a . 13, 3)1=1{(, 3), (2, 4)}
Or
For one-one
Let x;, x, € N such that f(x;) =f(x,) = x2+x+l=x2+x,+1
= x2+x+1-x2-x-1=0 = (2-x2)+x,-x,=0
= (g —x) (0 + 1) + (x;—x,) =0 = (x-x) X +x,+1)=0
= x-x%=0 [ x;+x,+1#0forany N
= X=X . fis one-one function

For onto
Clearly f(x) =x>+x+12>3forx e N
But f(x) does not assume values 1 and 2
f: N — N is not onto function
Hence the function is one-one.
4, |A| =20-42=-22
A.(adj.A) = |A] L
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2k+3 4
LetA=| -4
-5 6 —2k 3
Ais skew symmetnc
AI
2k+3 - -2k-3 -4 -5
4 0 6
5 -6 —2k 3 -6 2k+3
2k +3=-2k-3
4k =6 k=-6__3
4 2
Or
sinat cosP| 1
cosa sinf| 2

[ —cos 6 = cos (t - 0)

= sin(xsinB—cosoccos[3=% = —(cosacosf —sinasinP)= =
= cos(oc+[3):—% = cos(oc+[3):—cosg
=  cos(a + ) = cos (n—g)
=  cos(a + ) = cos [2;) oa+p= Z?n or 120°
|adj A| =225 = |APP-1=(15)? = |A|=
|A|=|A]=

1
j(3x2+2x+k)dx =0
0

3x 2x !
{—+—+kx} =0

3 2 0
[x3 + x? +kx]:) =0
[13+12+k1)]-[0+0+0]=0
1+1+k=0 o k==2

Or

'fcot x(cosecx—1)e¥dx= J. [cosec x . cot x + (- cot x)] e* dx

= [If )+ feoler dx
=e*f(x)+C
=—e*.cotx+C

...where [f(x)

=-cotx, f'(x) = cosec x.cot x

Let p=¢*

dp = e* dx
whenx=1,p=e
whenx=0,p=1
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=tan! (¢) — tan! (1) = tan™! (e) - g
9. Order, m = 2; Degree, n =2
m+n=2+2=4

Or
dy .
secx —= —y=sinx
dx
Dividing both sides by sec x, we get
dy y _sinx
dx secx secx
On comparing with Z—y +Py=0Q
X
P= -1 =-—cosx, Q= SINY _ gin x cos x
sec x sec x

Integrating factor, IF = ¢ P# = p[-cosxdx _ psinx

10. Let a = xf+y}+zl€
-
|a|=x®>+y?+22

=  a=x?+y?+22

= a?=x%+ ]/2 + 22 ...(i) [Squaring both sides
- 2 2 AU ~ 2 2o
Here, axi = (xi +yj+zk)xi = —yk +zj v ixi=0
T . | fxi=—k
and |axiP =y*+z (i) wkxi=]
Similarly, |ax 2 =x2 + 22 ...(iii)
A
[axk =x2+y> ...(iv)
- 2 - 2 - ~
Now, |axi|* +|axj[* +|axk|
=P +2)+ (2 +22) + (2 + 12 ...[From (ii), (iii) and (iv)
=2(x% + y? + 2%) = 242 ...[From ()
- o - -
1. | |a+BP=(a+Dp [ |m P =|mP?

B N T e T T S _Angle between
=(a+b).(a+b)=a.a+a.b+b.a+b.b
- —
a and b is 90° (120° — 30°
=|aP +0+0+|b] ( )

- -
N Lalb
la+bP =1+1=2 L o
S5 a.b=0=b.a
la+b| =2 -
12. Zx E) is a unit vector
- = - - 2
laxb| =1, la| =3, |b| ==
axb 11 ’
sin O = |ll>< | = 3 :E 9:%
- -
@i (3]
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13.

14.

15.

16.

17.

For each point A(a, b, c) on the x-axis is B(a, 0, 0)
Distance of A from x-axis

AB = J(@—a)? +(0—-b) + (0 - c)?

= VO + b2 +¢2 = b2 + 2 units

- ~ ~ ~ - —> ~ ~ ~
a=2i+3j+4k and n =OP =2i +3j + 4k 0(0, 0, 0)
So, the equation of plane is

=

(21 + 3] + 4k) = (21 + 3] + 4k)(2i + 3] + 4k) PR, 3, 4)

= r.(2§+3}+4l€)=4+9+16

r.Qi+ 3j +4k) =29
Let p,, p,, P, p4 be the chances of solving the problem by A, B, C and D respectively.

_ 1 _1 =1 =2

P1 3 P 1’ Ps3 5 Py 3
1 2 1 3 1 4 2 1
:1——:—, :1——:—, :1——:—, :1——:—
N 5 3 T 11 B 5 5 4 373

.. P (at most one of them will solve the problem) = P(none of them) + P(one of them)

= 01920394 + (11929394 + D1P29394 + G192P394 + 019293P )

2.3 4 1 1.3 _4_1 2.1 4 1 2.3 _1_1 2.3 4 2
IXIX =X = [+ =XEXZX= [+] SX=X=X= |+ ZX=X=X= [+ Ex=x=x=
3 4 5 3 3 4 5 3 3 4 5 3 3 4 5 3 3 4 5 3

24+12+8+6+48 98 49

180 S 180 90
As we know, P(K/E) = P(ATB) _1- P(éu B)
P(B) P(B)
_ 1-[P(A)+P(B) - P(AnB)]
1-P(B)
2. 1 1] 15-6-5+3
12422
-1 2 15 2 10
3 3
(©) (a); Let E;, E, and E, be the production by three machines.
30 _ 3 50 5 20 2
P(E,) =30%=—=—,P(E,) =50% = — = —,P(E;)) =20% = — = —
(E) 100 107 ") 100 ~ 10 ") 100 10
Probability of production by three machines = 3 , > , 2
10 10 10

(ii) (0); Let E be the event of a defective item

2 5 3
P(E/E,)=2%=— ,P(E/E,)) =5%= — ,P(E/E;) =3% = —
(B/E) =2% = 355 PE/E) =% = 155 PE/ES) = 3% = 155
Probability of production of three machines if an item is picked and found be defective

2 5 3

100 " 100 " 100
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P(E3)P(E / Ej)

(iii) (b); Required probability, P(E,/E) = B(E,)P(E/E;) + P(Ey)P(E/Ey) + (B3 P(E/Es)

2 3
_X_
_ 10~ 100
3 2 5 _5 2 3
—X—+ —X—F+ —X—
107100 10 100 10 100
6 6
1000 _ 1000 _ 6
6 25 6 37 37
+ +

1000 1000 1000 1000
(iv) (a); Machine I and Machine II are independent events when
P(A N B) =P(A) . P(B)

(v) (a); Here P(I/1I) = PAl) _ 26 _

P)  2/6
18. (1) (d); Let S(x) be the selling price of x items and let C(x) be the cost price of x items.
2
S(x) = (5—i]x =5x—- 2 and C(x)= < +500
100 100 5
Thus, the profit function P(x) is given by P(x) = S(x) - C(x)
2 2
S5 XX 500 XX 500
100 5 5 100
(i) (b); We have, P(x) = 22X _ 500 ...[From point ()
5 100

Differentiating the both sides wrt. x, we have
24 x

P'(x) = —-=—

) 5 50

when P'(x) =0, 24_x 0
5 50

x _ 24 24 x 50
= =>Xx=

— = =240
50 5

Also, P"(x) = ;—(1) < 0(-ve) (maximum)
Hence, the owner can maximize his profits by selling 240 items.
(iii) (a); We have, R(x) = 13x2 + 26x + 15
Differentiating the above w.r.t. x, we get
R'(x) = 26x + 26
As we know, R'(x) = MR
. Marginal Revenue (MR) = 26x + 26
[MR] at x =7 =26(7) + 26
=26(7+1) =26 x8=208
(iv) (c); We have, f (x) =x2-4x + 6
Differentiating the above w.r.t. x, we have
fl(x)=2x-4

f'(x)=0 = 2x-4=0 X
Intervals are (— o, 2) and (2, ).

Therefore, in the interval (2, «), f'(x) > 0 and function is strictly increasing.

1l
N |

1l

N
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19.

20.

21.

(©) (c); We have, y = 3x* — 4x
Differentiating the above w.r.t. 7, we have

Y 1034
dx

d_y} _ 5_ 4o
), = 1247 -4=764

cot-! 1 = cot™! [;] Let x=secOforx < -1
x2 -1 Vsec20 -1 I

.= 0=seclx

whereg<9<n

= cot™! ( ! j [rsec?0-1=tan2 0
—tan 6

= cot™! (-cot 0) = cot [cot (n — 0)]
=n-0
=n-seclxasO<nm-0< g

Ais a skew-symmetric matrix

Af=-A
= |A] =|-A]
= |A=(CDA]
= |AY =(-1)3A] s Ien=3
= |A|=-1]A] Lo (A = A
= |A|+]A|=0
= 2]A|=0 o JA| =0

Or

L.H.S. A2—-5A - 141

[ 3 -5 3 -5 3 -5 1 0
= -5 -14

| —4 2}{—4 2} [—4 2} |:0 1}
B [ 9+20 -15-10 15 =25 14 0
S| -12-8 20+ 4 -20 10 0 14

[ 29 -25 15 -25] [14 0
T l-20 24 -20 10 0 14

[29-15-14 -25+25-0] [0 O
= = -O=RHS.
|-20+20-0 24-10-14| |0 ©
A2-5A-141=0 = A2-5A=14I S IAT = A
(A2-5A).A71 = 141A~! = A2AT-5AA" = 14A AATT =T
A-51=14A7 A2A1 = A=A
3 -5 10 3 -5] [5 0
= -5 = 14A1 = - = 14A7
-4 2 01 -4 2| |0 5
3-5 -5-0 -2 -5
=  14A7= LoAl= L :
~4-0 2-5 14|-4 -3
2 3][ 2 3
A2 =
el
4-3 646 112 0
= = A2
—2-2 -3+4| [-4 1
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22,

L.H.S. = AZ—4A + 71

1 12 2 3 10
— —4 +7 [From (i)
-4 1 -1 2 01

(1 12] [ 8 12] [7 0
o R I R Y

[ 1-8+7 12-12+0 0 0
= }:{ }:O:R.H.S.

|-4+4+0 1-8+7 0 0
From (i),
A2 4A+71=0 [Proved above
A2=4A-TI ....(ii)
A2 A=(4A-7DA [Post multiply by A
A3 =4A2-T7IA
A3 =4(4A-7T)-7A [-- IA = A] [From (iii)
A3 =16A-281-7A
A3 =9A - 28]
2 3 10 18 27 28 0
A3=9 - 28 = Ad= -
-1 2 01 -9 18 0 28
18-28 27-0 -10 27
A3 = =
-9-0 18-28 -9 -10
az .
xy=a> = y=— ()
x
x2 + y? = 242 ..(ii)
) V2
= a2+ [a_] =242 [From (i)
X
4, 4
= = +2a =202 = x*+at=20% = x-2022+0a*=0
X
= (x)2-=2(x2) (@?) + (a»)%=0 = (x2-4%2=0
= (*2-a?)=0 = x%2=0g2 Sox=xa
From (i), whenx =a From (i), when x = —a
a2 a2
y = — =1 y = — =—1
a —a
Point A(a, a) Point B(-a, —a)

Thus, the two curves intersect at A(a, a) and B(-a, —a).

. 112
From (i), y = —
X

_g2
Differentiating both sides w.r.t. x, we get jl_y = Lz
x x

dy —a?

—Z atA@,a)= — =-1 .. (i1d

dx a ( ) az ( )

dy -a? ,

—Z atB(-a,-a)= — =-1 ...(10

2 P = 5 (f0)
From (ii), x? + y* = 24>
Differentiating both sides w.r.t. x, we get

ey Y20 = ooy Yoy - My _x

dx dx dx y

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



4y at A(a, a) = _761 =-1 ...(v)

dx
Y atBea,—a)= ZC9D — 1 .. (Vi)
dx —a

From (iii) and (0v), dy atA = Z—y at A

X

Curve I Curve II
So, the two curves touch each other at A.

From (iv) and (vi), Z—y atB = Z—y atB
X X
Curve I Curve I1

So, the two curves touch each other at B.
. The two curves touch each other at A as well as at B.

3
wo| s (e B e
X

o1 X -1 -1) x3+x+1
+x3—x
=jxdx+'[ 22x d +J 21 dx o
o ool 2+l
x2 dp [ —
B I J.x 2_12 [Letp =x2-1,dp=2xdx
=x_2+0| | +— L lo x-1 J' dx =ilo x—al .
2 B IP Iy OB S B el 1 e
2
=%+10g|x l|+ (log |x—1|-log |x +1]) + ¢
x2 1 1
=7"'loglx"'”*'108|X—1|"'E10g|JC—1|—510g|x+1|+c
x? 3 1
= —+_loglx-1[+ 1 1
5 tologlv =1+ Sloglx+1|+c
Or
. (1—25in£c05£]
Iexwdhjex 22,
(1= cosx) 2sin” —
1 2 sin — cos
= e - dx
2sin2 = 2sin? =
-~ where f(x) = —cot X
- jex |:1COSGC2£+(—COt£j] dx
2 2 2 f(x) = —cosec —dx
= [er [f @) + fo dx
Zexf(x)+C=—e".cot§+c
24. xX+2y=2 y-x=1 2x+y=7
= x=2-2y = y-1=x :x=7;y
02 x |02 x |24
1]0 y|1]3 3 [-1
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AY

7-y
2

.. Points of intersection are A(1, 0), B(4, —1) and C(2, 3).

xX=

3 1 3
Area of the shaded region = .[ 7_Tydy - j (2-2y)dy - I (y —Ddy
-1 -1 1

b
{ Shaded Area = I x dy where a,b from Y-axis

3 1 3
1 2 2 2 2
-] 3] 5]
-1 -1 1

- 1[(70-2)-(-7-3 | -1e-v-2-m-[[3-3)-(3-1]]

=12 -4 -2 =6sq. units.

25. (x—siny)dy + (tany) dx=0
dx —x+siny

= tanydx=—-(x-siny)d = ==
y (x —siny) dy i~ tany
E—__x_{_Sin_y f— £+xcot = COS

dy tany tany dy «coty Y

Here ‘P" = coty, Q = cos y
LF = eJ'P dy _ ejcotydy = plogsiny — giny y

The solution is x (LE) = j Q(LF.) dy

x(siny) = Icosysinydy
1 . 11 .
= EIZSlnycosydy = EJ.stydy
x(sin ) = % +C ()

It is given that y =0, when x =0
—cos0 +C

0.sin0 =
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Putting the value of C in (i),

. —cos2y 1 . _1l-cos2y 1 .
xsiny=——=+- = x(smy)—T—Esmzy
—~  x=lsin y
2
=  2x=sin y is the required solution.
26. Vertices of AABC are A(3, -1, 2), B(1, -1, -3) and C(4, -3, 1). ...[Given

- -
ABx AC is perpendicular to the plane of AABC.

- R R . A A a
AB =(1-3)i +(-1+1)j +(-3-2)k = -2i +0j - 5k

— A ~ ~ ~ A oA
AC=(4-3)i+(3+1)j+(1-2k=i-2j—k

~

]k
%
ABxAC=|-2 0 -5
1 -2 -1

1(0-10)—j(2+5)+k(4-0)

~107 - 7] + 4k

- -5

|ABx AC| = /(-10)% + (=7)2 + (4)> = /100 + 49 + 16 = /165

- - A

(AB x AC)  —10i - 7] + 4k

- - =

|AB x AC| V165

- 10 ;:_ 7 ':+ 4 i(\

) V165 \/165] V165

27. PartI: r = (i +j—k)+ A3 —j) ...(0)
= (1+30)i+(1-A)j—k

Let P(1 + 31, 1 -4, —1) be any point on the line (i)

Required unit vector L to the plane of AABC =

¥ o= (4 — k) + i + 3k) ...(ii)

= (4+2u)i7 +(-1+ 3wk
Let Q(4 + 2, 0, -1 + 3p) be any point on the line (i)
If given two lines intersect,
P and Q must coincide for some A and p.
1+30=4+2p ...(1) 1-1=0, -1=-1+3u
A=1 0=3u = 0=p
Putting the values of A and p in (1), we have
1+3(1)=4+2(0) = 4 =4, which is true.
Hence, the given two lines are intersecting.
Part II : For point of intersection
1%t method 2nd method
(1+3x1-2,-1) (4+2u,0,-1+3p)
=(1+31-1,-1) (4+0,0,-1+0)
=P4,0,-1) or Q@4,0,-1)
28. Let x; denote the number of non-violent persons out of selected two and therefore, x; can take
values 0, 1, and 2.
Non-violent = 20 .. Violent patriotism = 50 — 20 = 30
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29.
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0C, 30x29 _ 87

P(x. = = = =
0i=0)=S0c, = 50x49 ~ 245
20)(30
P(x_l)_ 20C1X30C1_T T_@
im T 50C, T 50x49 T 245
2x1
20
Pl =)= 2Ca _ 20x19 _ 38

50C,  50x49 245
Probability distribution is

x; 0 1 2

& 120 |38
245 245 245

[Ox£)+(1xg]+2x£

P(x;)

Mean = ZPx; 245 245 245

120 76 _ 19
245 ' 245 245

Or
Number obtained is eveni.e.,, A=2,4,6
Number obtained isred i.e., B=1,2,3
1 1

PA)=2=2, PB)=2=2

P (A n B) =P (even red number)

=P (number 2) = %
1.1 1
P(A) x P(B) = EXE =1
= PA)xPB)=P(ANnB)
Hence, A and B are not independent events.
A={x:xeZ,0<x<12}
R={(a, b): |a—b| is divisible by 4}
Part I: R is reflexive, as forany a € A
|a—a| =0,is divisible by 4
(a,a) e R ...(0)
R is symmetric as for any (g, b) € R,
|a - b|is divisible by 4

R is reflexive

la-b| =4k, keZ = |b-a| =4k, keR
(b,a) eR ...(i1) R is symmetric
R is transitive. Leta, b,c € A
(a,b)eR
(b,c) eR

|a—b| is divisible by 4

Let |a-b|=4k ke Z (a—b)==x4k
|b—c]| is divisible by 4,
Let |b-c|=4m,meZ (b—-c)==x4m

a-c=@-b)+ (b-c)=+4k+ dm = +4(k + m)
a—cis divisible by 4.
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|a—c| is divisible by 4. (a,c)eR

R is transitive. ...(1ii)
From (i), (if) and (iii), R is an equivalence relation.
Part II: Let x be an element of A such that (x, 1) € R

| x —1] is divisible by 4

|x—1| =0,4,8,12 L[ 0<x <12 (given)

x-1=0,4,8,12

x=1,5,9,13 — 13 is rejected

Set of all elements of A related to 1is {1, 5, 9}

30. V1- 22 +\/1—y2 =a(x -v)
Letx=sinA = A=sin'xandy=sinB = B=siny ()

J1-sin? A ++/1-sin? B = a(sin A — sin B)
=  cos A+ cos B =a(sin A-sin B)

A+B A-B A+B . (A-B
= 2COS( jcos( )=a2cos( jsm[ J
2 2 2 2

( —B) . (A—BJ 1 (A—B)
= cos =4 sin = — =tan
a 2
— AP (1j = A-B=2tan"! (1J
2 a a
sin! x —sin"! y = 2 tan™! (1) [From ()
a

Differentiating both sides w.r.t. x, we get
11 dy L1 a1
J1-22 \/1 - y? dx

2

dy _N1-y

dx  1-x2

ol = —(x=-2), x<2
-2l = (x-2), x=>2

31. g =|x

For continuity at x = 2

LH.L = lim g(x) R.H.L. = lim g(x)
x—2" x—2%
= lim-(x-2) = lim (x + 2)
x—2" x—2%
=1lim—-[2-h-2] ...[Puttingx=2-h, 1 >0] = lim [2+ h — 2] ...[Puttingx=2+h, h> 0]
h—0 h—0
=limh =0 =limh=0
h—0 h—0
Atx=2,3(x)=(x-2),
g2)=2-2=0
L.HL.=R.H.L.=g(2) (Hence Proved)
g (x) is continuous at x = 2
For differentiability at x =2
LHD. = lim $§8-8@ RH.D. = lim £2-82
x—2" x-2 x—2%t x-2
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. —(x-2)-0

= lim
x—=2" (x-2)
= lim (-1)
x—2"
=-1
L.H.D. # R.H.D.
g (x) is not differentiable at x = 2.
Or
Let A = xsinx
Taking log on both sides

log A=sinx.logx
Differentiating both sides w.r.t. x

1 dA . 1

—— =sinx. — +log x.cos x
A dx X

d—A =A(sinx. 1 + log x.cos x)
d X

d sin x

——+logx.cosx
x

( sinx) — xsinx(
dx

Let y =log (x*"* + cot? x)
Differentiating both sides w.r.t. x, we have

1 4 (xsinx + cot? x)
dx (xSIN% 4 cot? x)  dx
1 4

sin x i
(xsinx) 4 o, (cot? x)]

—X
(xSINY 4 cot? x) [dx
si

1 ; nx
= —————— .| xS¥ | —— 1 ]ogx.cosx
(xS* + cot? x) [ x &

32. f(x) = sin* x + cos* x, [0, gj

Differentiating both sides w.r.t. x, we have
f'(x) =4 sin®x . cos x + 4 cos® x . (—sin x)

4 sin x cos x (sin? x — cos? x)

-2 .2 sin x cos x (cos? x — sin? x)

—2.sin 2x . cos 2x = —sin 4x

When f'(x) =0
—sin4x =0

= sindx=0

= 4x=0,=% 2m, ...

lim —(x ~2-0
(x-2)

x—2%

lim 1
x—2t

1

) —2cotx. coseczx] [From ()

Intervals Checking point | Sign of —sin 4x

Sign of f(x) Nature of f(x)

T
X = —
6

o)

<0 decreasing

n =

T +
, - ve
4 2 2

&3]

>0 increasing

So, f(x) is decreasing on (O, g)and increasing on [—
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33.

34.
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1
_J' Xx+|x|+1
- 1x2+2|x|+1

1
X [x|+1
I:j x+j
1x2+2|x|+1 1xz+2|x|+1
1

Now, I, = | ———
! _-l.1x2+2|x|+1

X

X
x2+2|x]+1

f(=x) = = =)

(x2+2]-x|+1 x2+2|x|+
f(x) is an odd function.

Let f(x)=

Hence, I, =0

1
AISO/IZ= J‘&
71x2+2|x|+1
x|+1
Let le—
8() x2+2|x|+1
|—x]+1 _ [x]+1
(~x2+2]|-x|+1 x2+2|x|+1

=g(x)

= gkx)=

" g(x) is even function,

1 1
1 1
=22 -2 d
2 ~(’;x2+2x+1 -([x+1 *
=2[log|x+1|]y=2log2-21log1
L, =2[log 2 -log 1] = 2 log 2

From (i), (if) and (iii), we get
I=1,+1,=0+2log2=2log2

x2+y?<1 x+%21
Let x2+y2=1 Let x+%:1
y=+y1-x2 Lo1-x

x | 0 |#£1 x | 0] 105

y |1 | 0 y| 2|01

For the point of intersection,
x+y?2=1
¥+ (2-2x)2=1

...(0)

....(ii)

...(ii)

...(0)

...[From (7)
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los]
TN
[S;R M)
<

(SR
N—

L \aa, 10)
X' -1 0 3 X
5
-1
x+ ¥ =1
2
Y/
= x2+4+4x2-8x-1=0
= 5x2-8x+3=0 = 5x2-5x-3x+3=0
= bx(x-1)-3(x-1)=0 = (x-1)(5x-3)=0
x-1=0 or 5x-3=0
3
= x=1 or xX==
5
Whenx=§, y=2-2 g =M:é ...[From (?)
5 5 5 5
PointB(g,é]
5 5
Area of the shaded region
1 1
= '[ V12 — x? dx - '[ 2(1 - x)dx [ _[\/az — x%dx =l(x\/a2 —x% +a? sin‘1£)+C
3/5 3/5 z .
1 X ! x? !
:—[xxll—x2+12.sin‘1—} —Z[x——}
2 1135 2 Jys
_ 1{[1(0)+sin—1(1)]—F /1_1+Sm—l(é)}}_z[(l_zj_(é_zxzﬂ
2 5 25 5 2 5 2 25
212 5 5 5 2 50
4 25 2 5 50
n 6 1. 43 4
=——-—-= sin~t = ——
4 25 2 5 25
.m 10 1. 43 (m 2 1. 43 .
=———-= s~ — = |————— sin™ — | sq. units
4 25 2 5 4 5 2 5
Or
y=x?> i Let y=x2
0 [£1 [£2
0|11 4
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-x, x<0
|x|=
x, x20
y=-x,x<0 y=x,x20
-11-2 0 2
1] 2 0 2
s
Y/\ Y
4
\\4: 3 7/Q
5 4
vo 2 //*\
N

0 0

32

35. cos x dy = sin x (cos x — 2y) dx

dy _sinxcosx 2ysinx

=
dx Cos X Cos X

Here ‘P’ =2tan x, ‘Q’ =sin x

Hence, the solution is
y (LE) = jQ(I.F.) dx + C

=  y(sec®x)= J.secxtanxdx+C
= 0=sec§+C

= 0=2+C
Putting the value of C in (i), we have

=  y(sec®?x)=secx-2

Get More Learning Materials Here : &

Y' v

3-2

=2B(1—0)—%(1—0)}

-1 sq. unit
6 3 o0

= %

LE= edex — ej2tanxdx = p2loglsecx| — elog(secz X) = gec2 x

b4

Area of shaded region = 2[Area of shaded region in I*t quadrant]

=2[jxdx—jx2dx] =2{%[ 2! _%[ 3]

+ 2y tan x = sin x

= y(sec?x) = jsinx.seczxdx+C

= y(sec?x)=secx+C

C=-2

_ secx

SEC2 X

2
2

sec” x

—~~
~
~

Lly=0,x=

w3

Therefore, y = cos x — 2 cos? x, which is the particular solution of the given differential equation.
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1

N = <= & |-

36. Given equations can be written as
AX=B = X=A"1B _
1 -1
...where| A=|2 1 -3|,X=
1 1
Al =11+3)+1(2+3) + (2—1)=4+5+1=10¢0_ o Al exists.
Ap=1+3=4, Ap,=-(2+3)=-5, Ap=2-1=1
Ay =-(-1-1)=2, A,=1-1=0, Ap=-(1+1)=-2
Ay =3-1=2, Ay=-(-3-2)=5, Ap=1+2=3
4 2 2
adfA=|-5 0
1 -2 3
4 2 2
B 1 . 1
A'l= —adjA=—|-5 0 5
|A| 10
1 -2 3
From (i), X = A-1B
_l_
’1C 4 2 2|4
~l=2X]-5 o0 s5]lo
y 10
1 -2 3]|2
1
LZ ]
_l_
’1C 16+0+4 20 2
2oLt 204+0+10] = L{-10]|=|-1
y| 10 10
1 4-0+6 10 1
Lz ]
1,1 4,1 4
x y z
Hence,x:l,y=—1,z=1
2 Or
3 2 1
A=|4 -1 2
7 3 -3
|A] =3B3-6)-2(-12-14) +1(12+7) =9+ 52+ 19 =62 #0. .. Al exists.
Now, Cofactors of A are
Ay =-3 A, =26; A,=19
Ay=9; A,, =-16; A,s=5
A, =5 Ay, =-2; Ay =-11
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-3 9 5
adjA=|26 -16 -2

19 5 -11
-3 9 5

A‘lzﬁade:é 26 —16 -2 (0
19 5 -11

Now, the given system of equation can be represented in matrix form,

X 14
A’X=BwhereX=|y|;B=| 4
z 0

= X=(A)'B=(A)B

(-3 26 19][14]
X=21] 9 -16 5||4
62
| 5 -2 —11]| 0]
[-42+104+0 62 1
X=L| 126-64+0 | =~ | 62|=]1
62 62
70 -8 +0 L 62] |1
x=1y=1z=1
37. Let a, b, c be the direction ratios of the normal to the plane
Equation of the plane through pt. (1, 1, 0) is
ax-1)+b(y—-1)+c(z-0)=0 ()
Pt. (1, 2, 1) lies on (i) S 0a+1b+1c=0
Pt. (-2, 2,-1) lies on (i) S =3a+1b-1c=0
@ _ b (et

“1-1 0+3 0+3

a=-2\,b=-3\c=3\
Putting the values of g, b and c in (i), we have

“2Mx-1)-3My-1) +31(z—-0)=0

2(x-1)+3(y-1)-3(z) =0 ...[dividing both sides by -
2x-2+3y-3-3z=0
2x+3y—-3z-5=0 ...(ii)

Direction ratios of the normal to the plane (i) are 2, 3, -3
Direction ratios of the given line are 3, -1, 1
Now a,a, + byb, + ¢ic, =6-3-3=0
.. Given line is perpendicular to the normal to the plane.
So given line is parallel to the plane (i).
The distance between the plane and given line = | distance between Pt. (6, 3, —2) and plane (i)

2(6) +3(3)-3(-2)-5 |axq + by +czq + d|

= ...| Using L distance =
J4+9+9 J2 102+ 2
12+9+6-5 22 \/—
= | ————| = — = +/22 units
‘ J22 22

The equations of the given lines are
L:7r=2i+]-3k+Ai+2j+5k andL,: r =37 +3] +2k +u(3i - 2] + 5k)
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- 2n A 4 ~ i 2 s ro 2 o ~
Here a; =2i+j -3k, by =i +2j+5k and a, =3i +3j + 2k, b, =3i —2j + 5k
k
5

i
- -
byxb, =11 2

3 -25

= 110 +10) - (5 - 15) + k(-2 - 6) = 207 + 10] - 8k

Vector equation of required plane containing the given two lines is
(r = ay).(by x by) =0

[ — (@1 +]-30)].(207 +10] - 8k) =0

7.(207 +10] - 8k) — (21 + ] - 3k).(207 +10] - 8%) =0

7 .(207 +10] — 8K) — (40 + 10 +24) = 0

7 .(207 +10] - 8k) =74

L

7.(107 + 5; — 4k) =37is the required Vector equation of plane.
(xi+yj+2zk).(201 +10] — 8k) =74
= 20x+10y-8z=74

or  10x + 5y — 4z = 37 is the required Cartesian equation of plane.
38. As LPP is Maximize, Z = 200x + 20y

Subject to the constraints: 3x + y <600; x+y<300; x-y <100

3x +y <600 x +y <300 x -y <100
Let 3x+y =600 Let x+y =300 Let x—y =100
x 0 | 200 X 0 | 300 x | 100 | 500
y [ 600 O y [300]| O Y 0 | 400
Y 4
600ﬁ
500 {
400 4
5
D(0, 300) <~ 5 |
1001 B(175, 75)
y A x4y = 3'00 X
I Fa
A(100, 0)
Corner Points Z =200x + 20y
A(100, 0) 20,000
B(175, 75) < (35,000 + 1,500) =X 36,500 <« Maximum
C(150, 150) (30,000 + 3,000) = 33,000
D(0, 300) % 6,000
0(0, 0) 20

Maximum profit at B, i.e. at x =175 and y = 75
and Maximum Profit = 200(175) + 20(75) = ¥ 36,500
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Or
Given. Minimise Z = 2x + 3y
Subject to the constraints:
2x+3y=26, x-y=20, 2x+y<8, x>0, y=0
Consider the following equations :

2x+3y=6 x-y=0 2x+y =38 x=0,y=0
x | 0|3 x | 0] 2 x | 2| 4
y | 2|0 y | 0| 2 y | 40
Feasible region of L.P.P. is bounded, as shown shaded in the graph.
Y
Scale
Along x-axis : 1 cm = 2 units
64 x-y=0 Along y-axis : 1 cm = 2 units
2x +3y 26
4 .
6 6 8 8
> 565
B
D@4, 0), , ,
X _|1 T C T T T T
2(3, 0) 8 10 12 X
14+
Y 2x+y <8
Corner Points Value of Z = 2x + 3y
A (§, §) 40 (Maximum)
3°3 3
B(2, 2] 6 - |
5°5 Minimum (Multiple
Optional) Solutions
C(3,0) 6
D4, 0)

The feasible region is bounded and 6 is the minimum value of Z at corner. Therefore, 6 is the
minimum value of Z in the feasible region at B (g, g] and C(3, 0).

Hence, 6 is the minimum value of Z in the feasible region at all the points of line joining (g, E)
and (3, 0).

oooo
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