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are compulsory.

such questions have to be attempted.

(viii) Use of calculators is not permitted.

GENERAL INSTRUCTIONS

Read the following instructions very carefully and strictly follow them:

(i)  This question paper comprises four Sections A, B, C and D. This question paper carries 36 questions. All questions

(i) Section A: Questions no. 1 to 20 comprises of 20 questions of 1 mark each.

(iii) Section B: Questions no. 21 to 26 comprises of 6 questions of 2 marks each.
(iv) Section C: Questions no. 27 to 32 comprises of 6 questions of 4 marks each.
(v) Section D: Questions no. 33 to 36 comprises of 4 questions of 6 marks each.

(vi) There is no overall choice in the question paper. However, an internal choice has been provided in 3 questions of one
mark, 2 questions of two marks, 2 questions of four marks and 2 questions of six marks. Only one of the choices in

(vii) In addition to this, separate instructions are given with each section and question, wherever necessary.

SECTION A

Question numbers 1 to 20 carry 1 mark each.

Question numbers 1 to 10 are multiple choice type questions.

Select the correct option.

1. IfAisasquare matrix of order 3 and |A| =5, then the value

of |2A"] is
(a) —10 (b) 10
(c) —40 (d) 40

2. IfAis asquare matrix such that A% = A, then
(I-A)?+ Ais equal to
(@) 1 ®) 0
© 1-A @ T1+A

3.  The principal value of tan™' (tan 3?“ )is

2n =27
(@) 5 (b) =

3n -3n
(© 3 (d 5

If the projection of a=1-2j+3k on b=27+ Mk is zero,

then the value of A is

(a) 0 ®) 1

) 3
(©) 3 (d 5

The vector equation of the line passing through the point

(-1, 5, 4) and perpendicular to the plane z =0 is
(a) r=—i+5]+4k+1({+))

(b) r=—i+5]+(@4+N)k

(€) r=i-5]—4k+Nk

d) r=nk

The number of arbitrary constants in the particular

solution of a differential equation of second order is

(are)
(@) 0 (®) 1
(c) 2 (d 3
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sec? xdx is equal to

— a8

:
(a) -1 ) 0
) 1 @ 2

The length of the perpendicular drawn from the point
(4, -7, 3) on the y-axis is
(a) 3 units
(¢) 5 units

(b) 4 units
(d) 7 units

1
If A and B are two independent events with P(A) = 5 and
1
P(B) = 7 then P(B’|A) is equal to
(@) ® =
3

(©) (d 1

Al A=

The corner points of the feasible region determined by the
system of linear inequalities are (0, 0), (4, 0), (2,4) and (0, 5).
If the maximum value of z = ax + by, where a, b > 0 occurs
at both (2, 4) and (4, 0), then

(a) a=2b (b) 2a=b

(c) a=b (d) 3a=b

Fill in the blanks in question numbers 11 to 15.

11.

12.

13.

14.

15.

A relation R in a set A is called
implies (ay, a,) € R, forall a, a, € A.

,if (a,, a)) € R

The greatest integer function defined by
fix) =[x], 0 <x <2 is not differentiable at x =
If A is a matrix of order 3 X 2, then the order of the matrix
A'is
OR

A square matrix A is said to be skew-symmetric, if

The equation of the normal to the curve y* = 8x at the origin
is

OR

The radius of a circle is increasing at the uniform rate of 3
cm/sec. At the instant when the radius of the circle is 2 cm,
its area increases at the rate of cm?/s.

The position vectors of two points A and B are
OA =2 - j —k and OB =2/ — J+ 2k, respectively. The
position vector of a point P which divides the line segment
joining A and B in the ratio 2 : 1 is

Question numbers 16 to 20 are very short answer type
questions.

2 00
16. IfA=|-1 2 3|, thenfind A (adj A).
3 35

17. Find: Jx4 log x dx

OR

dx

2x
2

\/3x +1

Find: J-

3
Evaluate: I |2x—1|dx

18.
1
19. Two cards are drawn at random and one-by-one without
replacement from a well-shuffled pack of 52 playing cards.
Find the probability that one card is red and the other is
black.
20. Find j d
. Find: | 77—
V9 —4x?

SECTION B

Question numbers 21 to 26 carry 2 marks each.

L <x<1.

Prove that sin! (2xv1-x?) = 2cos lx, N

21.

OR
Consider a bijective function f'= R, — (7, o) given by
Sfix)=16x>+24x + 7, where R, is the set of all positive real
numbers. Find the inverse function of /.
2

2. Ifx=af,y="2at, then find L2,
dx
23. Find the points on the curve y = x> — 3x? — 4x at which the
tangent lines are parallel to the line 4x +y -3 =0.
24. Find a unit vector perpendicular to each of the vectors a

and b where 21:5f+6j'—215 and l;:7f+6}'+2/€.
OR

Find the volume of the parallelopiped whose adjacent edges

are represented by 2 a,-b and 3¢, where

a=i-j+2k B =3i+4j-5kand ¢ = 20— j+3k.
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25.

26.

Find the value of & so that the lines x = —y = kz and
x—2=2y+1=-z+1 are perpendicular to each other.

The probability of finding a green signal on a busy crossing
X is 30%. What is the probability of finding a green signal
on X on two consecutive days out of three?

SECTION C

Question number 27 to 32 carry 4 marks each.

27.

28.

29.

30.

31.

32.

Let N be the set of natural numbers and R be the relation
on N x N defined by (a, b) R (¢, d) if ad = bc for all a, b, c,
d € N. Show that R is an equivalence relation.

2
Ify=e* ¥ +(cosx)”*, then find d_y
x

Find: I sec’ xdx

Find the general solution of the differential equation
ye¥dx=(?+2xedy.
OR

Find the particular solution of the differential equation

x%: y—xtan(fj , given that y = % atx=1.

A furniture trader deals in only two items — chairs and tables.
He has ¥ 50,000 to invest and a space to store at most 35
items. A chair costs him ¥ 1000 and a table costs him ¥ 2000.
The trader earns a profit of I 150 and ¥ 250 on a chair and
table, respectively. Formulate the above problem as an LPP
to maximise the profit and solve it graphically.

There are two bags, I and II. Bag I contains 3 red and 5
black balls and Bag II contains 4 red and 3 black balls. One
ball is transferred randomly from Bag I to Bag II and then
a ball is drawn randomly from Bag II. If the ball so drawn
is found to be black in colour, then find the probability that
the transferred ball is also black.

OR

Anurn contains 5 red, 2 white and 3 black balls. Three balls
are drawn, one-by-one, at random without replacement.
Find the probability distribution of the number of white
balls. Also, find the mean and the variance of the number
of white balls drawn.
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SECTION D

Question numbers 33 to 36 carry 6 marks each.

33.

34.

3s.

36.

1 2 3
3 2 -2/, then find A! and use it to solve the
2 -1 1

IfA=

following system of the equations:
x+2y—-3z=6
3x+2y—-2z=3
2x—y+z=2
OR

Using properties of determinants, prove that

(b+¢)* a® be
(c+a)2 b* ca

(a+b)* * ab

=(a—b)(b—c)c—a)a+b+c)a®+ b+ ).
Using integration, find the area of the region bounded by
the triangle whose vertices are (2, -2), (4, 5) and (6, 2).

Show that the height of the right circular cylinder of greatest
volume which can be inscribed in a right circular cone of
height 4 and radius 7 is one-third of the height of the cone,

. .4
and the greatest volume of the cylinder is 5 times the
volume of the cone.

Find the equation of the plane that contains the point
A(2, 1,-1) and is perpendicular to the line of intersection
of the planes 2x + y —z=3 and x + 2y + z = 2. Also find
the angle between the plane thus obtained and the y-axis.

OR
Find the distance of the point P(-2, —4, 7) from the

point of intersection Q of the line
r= Gi-2j+ 6l€) +A20 -+ 2l€) and the plane
;.(f - j + IQ) = 6. Also write the vector equation of the

line PQ.
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SECTION A

1.

4.

(@)

(@

(b)

(c)

Projection of @ on b =—

|Al=5

We know that |[A|=]A]

|Al"=5
|2A"|=2"| A
=23(5) (n=3)
=8x5=40
A2 =A (given)

(I-AP+A=P-A3-3IA(I-A)+A
[ (a—b)}=a’— b>—3ab(a—b)]
—1-A2A-3PA+3IA2+A (- B=1)
=]1-AA-3IA+3A%2+A
(-PP=TandIA=A)
=1-A2-3A+3A+A (- 1A=A)

=I-A+A=1
3
Lety= tan~! [tan?n]

tany = tan:%7t

21
tan y = tan TE—?

tany = —tan| —
5
2n

tany= tan —?

_2n
5

['. tan(m — ) = —tan0]
[ tan(—0) = —tan0]

y=
Projection of aonb=0 (given)

b

U U o U U

U

(@)

)

(o)

QI
S
Il
o

>

b =0

QY

(f=2]+3k).2f +2k) =0
2-2(0)+3(0)=0

2+31=0

3IN=-2

o 2
3

Line is perpendicular to z = 0 plane.

So it will be along / vector and also it passes through
(_1’ 59 4)

Fo=—i+5]+4k+Mk

ro=—i45]+k(4+1)

In particular solution of any differential equation,
arbitrary constants have to be removed by substituting

some particular values. So 0 is answer.

T

T[
3 n
I sec? xdx — [tanx]*_
T
T4

tan——tan| ——
4 4

4
= 1—(—tan£]
4

Let point on y-axis be A(0, y, 0) and point B(4, -7, 3)

[ jsecz 0d6 = tan 9}

[.. tan(-0) = —tan0]

As the line is perpendicular from B to A.
So coordinate of y will be same y =—7

- A0, -7,0)
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10.

11.

12.

Distance = \/(x] - x1)2 +(n - J’2)2 +(z - 22)2

AB = \J(0—4)2 +(=7+7)% +(0—3)?
AB=+16+0+9 =25 =5
AB =5 units

B PB'NA :
© ( ): (B'NA) _ P(B")P(A)

A P(A) P(A)
[.. A and B are independent elements]

=P(B')=1-P(B)

=1- [ P(B) = % (given)}

!
4
3

(@) Z=ax+by
Maximum value at (2, 4) is
Z=a(2)+b(4)=2a+4b (1)
Maximum value at (4, 0)
Z = a(4) + b(0)
Z=4a ..(2)
Maximum value occur at both points.
So it should have equal value
2a+4b=4a [from (1) and (2)]
4b=4a —2a
4b =2a
2b=a
= a=2b

[Symmetric]

1] At1LHD, - limZ&X=/G=1
h—0 h

_ umw U0

"0 h—0 h
= limﬂ Clime _ 1
0 b 0k E,Not defined.
RHD, - lim L EFN=/(0)
h—0 h

[+ m)]-[1]

SA+h)-fO)
h h

_ lim _ lim
~ h0 N

13.

14.

- .0 1imo
= lim— = lim— =
oy pmy T =0
L.H.D.#RHD

.. f(x) is not differentiable at x = 1.
[2 %3]
OR
[AT=-A]
[y=0] »*=8x

Differentiating on both sides

4y -4
20 = -6

dy
2y—= =8§(1
v (D

dy 8 4
a2y y
Slope of normal = — :—_1:—_y
& 44
dx y

at origin (0, 0), slope of normal = 0

.. Equation of normal

-0 0
y=0
OR
[127]
Area of circle = 72
A=mr?
dA n
A ren® L
i dt dx
A 2nr£ (D)
dt dt
As radius is increasing at uniform rate of 3 cm/sec.
ﬂ =3 cm/sec [From (1)]
dt
aa 2nr(3)=6
7 nr(3) = 6mr
dA .
At r=2, o 6m(2) = 121 cm?/sec. (given)
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15. [2i- j+Kk] Point A(2, -1, 1), Point B(2, -1, 2)
2 1

AQ2,-1,-1) P

B(2,-1,2)

By section formula

P (mxz +nx, my,+ny, mz, +nzlj
m+n ~ m+n  m+n

_ (4+2 -2-1 4—1) L)

2417 2+172+1
Position vector, OP =2/ —}+l€

2 00

16. A= |-1 2 3
3 35

|A|=2(10-9)=2

1
-1 —adj(A
A |A|aJ( )

adj(A)=|A|A!
Multiplying both side by A
A(adjA)=|A|AA!

A(adjA)=|A|1 [-AA=T]
1 00] [200
=210 1 0/=]0 2 0
00 1] |00 2

17. Jx“ log x dx
Iuvdx = ujvdx—j[%jvdx}dx
jlogx-x4dx = lc)gac_[)c4 dx—f{%longx“dx}dx

{‘ilo x—l}
Codx & X

()CSN _)CS
= IngL?J —J'%?dx

5 5 5
X Lo 4 X 1 x
—logx——|x"dx+C = Z— I
5 g 5-[ 3 logx——x—+C

5 5 5
X X X 1
=2 logx——+C _—{logx——}+c
5 8705 5 5

OR
2x
'[(x2+1)3/2 dx
Letx2+1=¢
2x dx=dt
dt 32+ ol
IW_ 3 +C .Ix"dx= +C
4 241 n+
-1/2 _ -2
:—t 1 +C:T22+C: +C
- t 41
2

3
18, [|2x—1]dx
1

2x—1>0for[1, 3]

3 3
j|2x—1|dx = j(zx—l)dx
1 1

2 3 n+l
- {i_x} { Ix"dx: al }
2 1 n+1

=[x =X =09-3)-(1-1)=6

19. 2 cards drawn one by one without replacement
Number of red cards = 26
Number of black cards =26

Total number of cards = 52
P(RB) = Probability of drawn card is first red and then

black

P(RB) = Number of favourable outcomes
Total number of outcomes

PRB) = 25 26

52 51
P(BR) = Probability when first card is black and second is
red
P(BR) = é X E

52 51

26x26 26x26

Hence P(B or R) = +
52x51 52x51
~ 2x26x26 26
52x51 51



All India CBSE Board 2020 Solved Paper

2020-7

dx
20. Letl= j—
\/9—4x2

SECTION B

21.

1 dx
I:_ —
2 3 2
)
2
dx
_ 1 X)
=sm | —|+C
I a’—x? [a

I= lsin_1 [L] +C = lsin_1 (Ej +C
2 3/2 2 3

LHS. = sin'2x/l-x2), L <x<l
V2
Letxzcos@:@zcos’lx,oseﬁg

L.H.S. =sin! (2sin0y1—sin? 0)

=sin"!(2 sin6 cos0) [ sin®0 + cos?0 = 1]

= sin !(sin20) [ sin20 = 2sin0.cos0]
=260
=2cos 'lx=R.H.S.

OR

SR = (7, )

Fx)=16x+24x+7
=16x>+24x+7+9-9
=@x)?+2x3x4x+ (3> -2
=(@4x+3)-2>0,VxeR,

Then, function is strictly increasing in R
flx) is injective

Now, flx) = (4x +3)> -2

(4x +3)?=flx)+2 [.. fIx)+2 € (9, 0))]

dx+3=+f(x)+2

f(x)+2-3
x=N AT 7
4
For every f{x) (7, «), there exist one x € R,.

fx) is surjective

Function is bijective, so inverse of the function is

Vx+2-3
)= ——
4
x=at
dx"
d. .. _ n—1
?);:a(Zt)ZZat { ol }
y=2at
dy
dy _ dr dy _ 2a 1
dx  dx = i 2at 1
dt
dy _ 1
dx ¢t
ﬁ_i(d_y] :i(d_y] dt
dx*  dx\dx) di\dx) dx
b
:—tz:— 1 ..ﬂ_zt
2at 2at’ “dt a

y= x3-3x2—4x

dy

—— =13y2 _6x —

dx 3x—6x—4
dy )

Slope of tangent = I =3x"-6x—4 (1)
X

Given that tangent is parallel to 4x +y -3 =0

4x+y-3=0

y=—4x+3
Slope, m=—-4 ...(2)

[ y=mx+C]

From (1) and (2),

3x?-6x-4=-4
(Slope of parallel lines are equal)

3x2-6x=0

3x(x—2)=0

x=0,2

y=x3-3x*—4x
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Whel’lX:O,y:O (0,0) |(EXE)E|=|36+66—126| =24
henx=2,y=23-3(2)2-4(2)=-12 (2,-12
when 7 @) ) ( ) Volume is 24 cubic units.
Required points are (0, 0) and (2, —12)
25. x=—y=kz
24. Let C be a vector perpendicular to a and b x oy oz
6 = Zl X l; 1 B -1 B l
k
i ] ok |
c=|56 =2 Vector, a = i—j+;1€ (1
7 6 2
x-2=2y+1=-—2+1
= i(12+12)— j(10+14) + k(30— 42) |
. . A A _y Y+
= 247 -24]-12k = 12020 -2 -F) x12= 2=2 11
S 2
Unit vector C = g
‘Cl " » s s
Vector b = Z+E]—k .(2)

IC] = 122127 +(=2)> +(=1)*]
=12J4+4+1 =129 =36

OR
Vector length of sides of parallelopiped are

L =2a=2(-j+2k) = 2i-2j+4k
b =—b =3 +4]j-5k)=-3i-4}+5k
I, =3¢ =3(2i— j+3k) = 6i—3j+9%

Volume = |(l?><l§)-l§|

ik
hxh =12 -2 4
-3 4 5

= i(=10+16)— j(10+12)+ k(-8 - 6)
= 6i—22] 14k

|y 1) 15| = |61 - 22~ 14k)- (6 - 3] + 9%)|

For two lines to be perpendicular

a.b =0
o 1A 1. o~
—j+—k||i+=j-k|=0
(it 3-4)
-1 1oy
2 k
1 1
2k
k=2

26. Probability of green signal = 30% = %
P(green signal) = 0.3
~ P(G)=0.3
Probability of other signals, P(other) =1 —-0.3=0.7

P(X) = Probability of getting green signal on two

consecutive days out of 3.

= P(G) P(G) P(Other)
+ P(Other) P(G) P(G)

= (0.3)(0.3)(0.7) + (0.7)(0.3)(0.3)
=2(0.3)(0.3)(0.7)

=2%0.09 0.7

=0.126
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SECTION C

27. (a,b)R(c,d) < ad=bc
(1) Reflexivity
Since ab = ba
(a, b) R (a, b) is true
Relation R is reflexive.
(i) Symmetry
Let (a, b) R (c, d)
ad = bc
But be = ¢b and ad = da
cb=da = cb=ad
(¢, d)R (a, D)
o (a,b)R(c,d) = (c,d)R (a, b)
Relation is symmetric.
(ii1) Transitivity
Let (a, b) R (¢, d) and (c, d) R (e, f)
ad = bc and c¢f = de
(ad) (¢f) = (be) (de)
(af) (dc) = (be) (dc)
af = be
= (a,b) R (e, f)
S (a,b)R(c,d)and (c,d) R (e, f)
= (a,b) R (e, ))

= Relation is transitive

Relation is symmetric, equivalence and transitive.

.. Relation is equivalence relation.

x2 Cosx

28. y=e +(cosx)*

y= exz cosx | elog(cosx)x

y= ex2 cosx | exlog(cosx)

By chain rule

df dg

d
Ef(g(x)) _E dx

(given relation)

‘v ab e N

30.

d_y:i(exzcosx)+i(exlogcosx)
dx dx dx

2
= " ¥ (2xcosx —x7sinx)

x .
+e*108(0sN) | 160(cog x) — sin x
oS X

[ d . d 1 d . }
w—e =e ,—logx=—, —cosx =-sinx
dx dx x dx

2
2 .
— e “®*(2xcosx—x"sinx)

+(cos x)*[logcos x — x tan x]

1= |secx sec? xdx

juvdx = u‘[vdx—j(%jvdx} dx
1= secxj sec? xdx— j(%secxj sec’ x) dx

= Secx tanx—jsecxtanxtanxdx

d
[ Isecz xdx=tanx+C, —secx =secxtanx
dx
2
= secxtanx—‘[secxtan xdx
= secxtanx— ‘[ secx(sec® x —1)dx
[+ sec’ 0 =1+ tan” 0]
I= secxtanx—J.sec3 dx+jsecxdx
= secxtanx —I+log| secx+tanx [+ C
['.'Isecx:log| secx + tan x |+C}
2l =secx tanx + log |sec x +tanx | + C

1 1
I= Esecx.tanx-i- 5 log|secx+tanx|+C

ye¥ dx = (y® + 2xe")dy

dx _ y? +2xe”
dy ye’
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de_)* 2x
dy e vy
2
ﬂ——x =y
dy 'y
This is a linear differential equation of the form dz
dx
&
& +Px=Q %
5 dx
where P= ", Q=%
y Q=Y &
-2 dx
IF = e_[de _ e'[jdy _ e—210gy
dz
1 dx
| —dy=1log y}
5 &
dx
i . 1 |: . logm™ _ n}
_ gyt _ -2 e =m
IF=e = =—
Y y2 —dz
tan z

x.(LE) = [LFxQdy+C

MATHEMATICS

T
4
Z, Differentiating w.r.t. X
X
RERWIE
x dx dx\x
_ldy
xdx x?

[from (1)]

dx dx
— =>-—cotzdz= —
X X

Integrating on both sides

1 L 2 -y
x X 7 = Iyz(y e )dy+C jcotzdz

= Ildx
x

12 = .[e_yderC log|sin z| = —log|x| + log|c| ['.'jcotxdx=log|sinx|]
y
v (o -y loolsin 2| = log|<
N o nf
y
. c
sinz= —
x
iz +er=C
y . T
Puttingx=1,y= 7
OR sin £ =¢
x—:y—xtan(lj 1
X c= —
V2
Z—yzl—tan(lj | . 1
XX X sinz= ——
@) SN
Letz= 2
x

T
Giveny = 1 atx=1

()
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31. Let the number of chairs be x and the number of tables
bey
Maximize profit Z = 150x + 250y
Subjected to: 1000x + 2000y < 50000
x+2y<50
x+y<35,x>20,y2>0

x+y=35 x+2y=150
X 0 35 X 0 50
y 35 0 y 25 0

Intersecting point

b + y = 35

x + 2y = 50

-» = -15

y = 15
x+15=35

x =20, B(20, 15)

OABCO is required region

X y z
0(0, 0) 0 0 0
A(0, 25) 0 25 6250
C(35,0) 35 0 5250
B(20, 15) 20 15 6750 (Max.)

Maximum profit is ¥ 6750 when number of chairs are 20
and tables are 15.
32.

Bagl Bag II

Red=3 Red=4
Black =5 Black =3

1 ball is transferred randomly from bag I to bag II.
Let E,: transferred ball is black
E,: transferred ball in red

F: Ball drawn from bag II is black
5 3
P(E,)) = < P(E,) = 3

4 3
PFE)=3  PE/E)=

By Baye’s theorem:
P(F/E)-P(E)

P(E,/F) =
(E/F) P((F/E)-P(E))+P(F/Ey) P(Ey)
5.4
_ 8§ _2
—x—+—><§ 29
8 8 8 8
OR
Red=5
White =2
Black =3

Let X denote the number of white balls when 3 balls are

drawn one by one without replacement.
So, X canbe 0, 1,2

P(x = 0) = Probability when none of the balls are white
8

[ Probability = Number of favourable outcomes}

Total number of outcomes

n!

o(m=r)r!

n .

8x7Tx6x5!
5! 3!

10x9x8x7!
317!

P(x=0)=

8x7Tx6 _l
10x9x8 15

P(x = 1) = Probability when 1 of 3 balls in white
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8><7><6!XA
6!x2! 117

10x9x8x 7! 15
7! % 3!

P(x = 2) = Probability when two balls out of 3 are

white

8x7! 2!
x71 020 1

T 10x9%x8x 7! 15
7!3!

.. Probability distribution of X is

X 0 1 2 Total
PX=w) | & | L | L]
15 15 15
2
XPX) | 0 | = | =] =
15 15 15
4 11
xpxy | o | L | 2] U
15 15 15
Mean = EX P(X) = 75 = 5 =06
Variance = 2X? P(X) — [ZX P(X)]?
119 55-27
15 25 75
§
=75 =0.37.
SECTION D
1 2 -3
33. A=|3 2 =2
2 -1 1

|[A|=12-2)-2(3+4)-3(-3-4)

— _14+21=7
|A|#0,A " exist.
|2 =2
Ay= @2 T T =2-2=0

3
A,= (D - ‘:(—1)[3+4]=—7

A= (D
Ay =
Ay = (D
Ay = (-1)
Ay = (-D*
Ay, = (-1

Ay = -1°

adjA= |1

A'= —adjA

Il

|

|
N
N

Given equation:
x+2y—-3z=6
3x+2y—-2z=3
2x—y+z=2

3
2
2

-1

[\S T NS N R

—_ Y

2|2 3-4]=-7
IMESRUES

-3

{ ‘=(—1)[2—3]=1
B} ‘:1+6:7

1

1 ‘:(—1)[—1—4]:5
_3‘

= 4+6=2

)

S 1(-2+9)=-7
o -
‘:2—6:—4
_7_T

5
—4 |

.
-7
—4 |

2

-7

4

2

7

-1
7
-3

MATHEMATICS
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Multiply A~! on both sides R, >R, +R,
(ATAX=AB —a+b b—a b-a
IX=A"'B [+ ATA=T] A=(c—a(b—c)|~2a=b=c b+c —a
X - AR (a+by ¢ ab
r 1 2 -1 -1 -1
0o -~ =
7 7 1|6 A=(a-b)c—a)b—c)| 2a-b-c b+c —a
X=|-11 -1)3 (a+b)* & ab
1 5 412
R C,>C,-CyC,>C,—C,
_3 4 0 0 -1
77 A=(a-b)c—a)b-c)| —a-b—c a+b+c —-a
X=|-6+3-2 (a+b)*—ab c*—ab ab
6 15 8
A A=(a—b)b-c)c—a){l(a+b+c)
B (2—ab)] +(a+b+c)(a+b)?—abl}
X=1|-5 =(a—b)b—-c)c—a)a+b+c)c*—ab+
| 7 | a*>+ 2ab + b* — ab]
N SR A= (a-b)b-c)c—a)a+b+c)a*+Db*+c?)
yl=|-5 =R.H.S.
z | 7 | Hence Proved.
x=1,y=-52=7 34. AQ2,-2)B(4,5) C(6,2)

L.H.S.

(b+c)? a* be
A= (c+a)2 b* ca
(a+b)*> * ab

R, >R, -R,,R, >R, -R;

(b+c+a+b)(b+c—a-b) (a+c)a—c) b(c—a) AQ2,-2) 4 6 X
A=|(c+ta+a+b)(c+a—-a-b) (b+c)b-c) a(c—b) ) )
Equation of line
(a+b)? ? ab
_ YN,
(c—a)2b+a+c) (a+c)a—-c) b(c—a) YN X, — X (r=x)
A=|(c=b)2a+c+b) (b+c)b-c) a(c-b)
) ) Equation of line AB:
(a+b) c ab
_ =2-5
a+c+2b -a-c b y=3= 2_4 (x=4)

A=(c—a)b-c)| 2a-c=b b+c —a 7
(a+b)* c? ab y=35= —_Z(x_4)
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_ zx_§+5 35.
27 2 A —
A
0
y= Zx—9
2 <K
PR
Equation of line BC: T h
H
2-5 —
y—=5= 6—4(x_4) l
Ble 2
-3 12 r—-/C

= —x+—+5
YT

-3 Given height of cone be / and radius of cone be r
y=—x+6+5
2 Let height of cylinder be A and radius of cylinder be R
-3 Volume of cylinder V = nR’H (1)
y=—x+11
2 In right AADE
Equation of line AC:
tand = ——
2= 22 h-H
g 2-6
In right AABC
4
y—2zz()€—6) tanf = —
h
y—2=x-6
r R
—x_4 LA
e K h-H
Area of AABC
th—-rH=hR
4 6 6 H
= [ABdx+ [ (BC)dx - [ (CA)dx R=r-"2
2 4 2 h
407 63 6 R= r(l—ﬂj ..(2)
:I(Ex—9jdx+.|.[?x+lljdx—_[(x—4)dx h
2 4 2 From (1)
7.2 4 332 6 12 ° 2 H 2H
S o | | 2| | S V=mriiey,
4 2 4 , L2 2

— (28— 36)— (7 — 18)] + [(-27 + 66) — (—12 + 44)] Differentiate both sides w.r.t. H

,[(18*24)*(2*8)] ﬂ _ Tcrz (1_£j2+H2(1_£J(__1)
=[(=8) - 1D]+[39 - (32)] - [(-6) - (-06)] dH h h )\ h

=3+ 7-0=10 sq. units 2( Hj{ H ZH}
i — |1

Area of AABC = 10 sq. units
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B2

l—£¢0
h
3H
l-—— = H= — 3
- (3)
2
o w023
dH h h h)\h
Put H= ﬁ
Y 3

.. Volume is maximum when H = g

2
H
Volume of cylinder = o’ (1 —7) H

h
Putting H = 3

4
= 5 x volume of cone.

Hence proved.

36. Plane passing through A(2, 1, —1) and perpendicular to line

of intersection of 2 planes
2x+ty—z=3andx+2p+z=2

Since plane is perpendicular to the line of intersection.
Therefore, normal of the required plane is parallel to the
line of intersection and perpendicular to a normal of both

given plane.

n; — Normal vector of first given plane.
7, — Normal vector of second given plane.

N — Normal vector of required plane.

N||m x na (- NLn,NLn,)
i ] ok

Normal vector, N = |2 1 -1|= 3f_3j'+3]€
1 2 1

.. Direction ratios of normal are 3, -3, 3

Equation of plane passing through (x,, y,, z,) is given by
A(x—x)+B@y—-y)+tclz—z,)=0

Where A, B, C are the direction ratios of normal to the plane.
Ax-2)+B@-1)+Cz+1)=0
3x-2)-3(p-1)+3@z+1)=0
x-2)-@p-D+(E+1)=0

x=2-y+1+z+1=0

x—y+z=0

S

_IN-b|
cosh = —
N

Direction vector of y axis is b =07 + j + 0k

|(3f =37 +3k)(0i + ] +0k) |

0=
o J32+32 432412

OR
F=0i-2j+ 612) 020 -]+ 21:7) line equation
(i — ]+ k)=6 plane equation
From line equation
x=3+2)
y=-2-A
z=06+2\
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Equation of plane can be written as

X—y+z=6
B+20)—(2-A)+(6+21)=6
3420 +2+A+6+20=6

SA+11=6
}L_—_S_ 1
-5 =
A=-1

Point of intersection
x=3+2(-1)=1
y==2+1=-1
z=6-2=4

MATHEMATICS
Q(la -1 > 4)
P(_Z’ _45 7)

Distance = \/(xz - xl)2 +(y, — )’1)2 +(zy - 21)2

= JE2- 12+ (A1) + (T4

= 32432432 =33

Vector equation of PQ

=)

_ (G J+aR) [ 420 1+ 4) ]+ (4-T)E]

=i — j+4k)+\(3i+3]—3k)

~

= (- j+a4k)+Mi+j—Fk)



