Class XII Solved Question Papers (Mathematics) By OP Gupta (+91- 9650350480)
CBSE 2012 DELHI SUPPLEMENTARY EXAMINATION
[Solutions With Detailed Explanations]

Max. Marks: 100 Time Allowed: 3 Hours
SECTION - A

(Question numbers 01 to 10 carry 1 mark each.)

QO01. The value of the determinant of a matrix A of order 3x 3 is 4. Find the value of |SA]|.
Sol. As |[kA| = k"|A|, where n is the order of matrix A.
So, |5A| =5 |A| = 125(4) = 500.

5 0 4 3 :
Q02. If 3A-B= 11 and B= 5 5 , then find the matrix A.

5 0 5 0 5 0 4 3
Sol. Wehave 3A-B= =3A = +B =3A = +
11 11 1 1 2 5
9 3 1
= A= 1 SoA= 3 .
3|3 6 1 2
: : G+2j)° .
Q03. Fora 2x2 matrix A = [aﬁ] , whose elements are given by a; = T , write the value of'a,, .
. NV) 2
Sol.  As g, :%. So for a,,, put i =2;7 =1 to get a,, :%:4.

So, the value of a,, is 4.

Q04. If f:R — R defined as f(x)= > L is an invertible function, write f '(x).
Sol. Let f(x)=y:2x4_7 =>4y=2x-7 :>x:$
=>f71=4y+7 Hence f’l(x)=4x+7.
2 2
SN TR z+2

QO5. If the equation of a line AB are

3 > then, determine the direction cosines of a line
parallel to'AB.
S Jadl Zz+2 - x-3 y—-(-2) z—-(-2)
-3 2 6 3 -2 '
So, direction ratios of line AB are 3,-2, 6.

Sol. Equation of line AB is:

.. Direction cosines of line AB are: * 3 ,x (=2) ,ié Le., i§,$g,ié.
JEr+(27 @7 N7 T 7T
) 3 , , . 3 _ 2 6
Since parallel'lines have same d.c.’s so, d.c.’s of a line parallel to AB are: i;,+;,i;.
QO06. If tan'x+tan'y = %, where xy <1, find the value of x +y +xy .
Sol. Wehave tan'x+tan"'y =2 Stan| L |22
4 1-xy 4
1Y _tanZ 2TV g =>x+y=1-xy =>x+y+xy=1
1-xy 4 1-xy

So, value of x +y +xy is 1.
Q07. Find a unit vector parallel to the sum of the vectors i+ 3 +k and 2i - 35 + 51A< .
Sol. Let 7=(i+]+k)+(2i —3j +5k)=3i —2j +6k.
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 3i-2j+6k
| 7 '

|~

We have |71 =4/(3)2 +(-2)> +(6)° =7. s

=

3> 2~ 62
Hence the required unit vector is ;z ——j+= 7 k.

QO08. Write the value of A for which the vectors i+ 2)\] +k and 2i+ ] —3k are perpendicular.
Sol. Ifthe given vectors are perpendicular then, (ZA + ZA]A' + 12)(2; + } — 312) =0

e, 2+2A-3=0 :Az%. So,valueof/\is%.
Q09. Write the value of J. —dx.
1+ e
1 ex
Sol. LetI= dx =>Il=|——dx
'[ e J.1 +(e)?
Put ¢* =t = e*dx =dt. Also,when x=0=t=¢"=1. And whéen, x=1=t=¢.
. _ dt _ -1 € -1 1
1= o =1=[tan (t)]1 = tan"'(e) — tan (1)
1 x
Hence —dx =tan'(e -z
izt
Q10. Write the value of '[ ﬂdx.
cosec’x
1 2
Sol. LetI= jﬂdx :IzJA/Lszxdx:J'tanzxdx
cosec x 1/sin”x
=I= j(sec x—1)dx “ I=tanx— x+k, where k is integral constant.

SECTION - B
(Question numbers 11 to 22 carry 4 marks each.)

Q11. By computing the shortest distance between the following pair of lines, determine whether they
intersect or not: T = (; - 5) + /\(21 +k), r= (2; —j)+pi-j-k)?

Sol. Wehave 7 = (i — j) #A(2i + k) =i =i—], b =2i+k.
And, 7 = (21 =)+ (i = | —k) —d,=2i—],b,=1—]-k.
So, @, —d, =i,
&y
And, b xby=[2 0 1|=i+3]-2k.
1 -1 -1
‘(bxb)(a )
Now shortest distance, S.D. i units
1
@+3j-200.00) 1 fia
= = units = —— units ~o S.D.=—— units
Jay + @) + (27 J1a 14

As S.D.# 0, so the given two lines do not intersect as for intersecting lines, S.D. comes out to be zero.
Q12. An urn contains 4 white and 6 red balls. Four balls are drawn at random (without replacement)
from the urn. Find the probability distribution of the number of white balls.
Sol. Let X be the number of white balls drawn from the urn. So, X can take values 0, 1, 2, 3, 4.
Number of white balls in the urn = 4, Number of white balls in the urn = 6.
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Total number of balls in the urn=4 + 6 = 10.
The probability distribution of the number of white balls drawn from the urn is given in the table below:

X 0 1 2 3 4
°C, 15 | *C°C, 80 | *C,°C, 90 | ‘CS°C, 24 | *C, 1
°c, 210 | *c, 210 'c, 210 C, 210 | C, 210

P(X)

4 4

Q13. Find the intervals in which the function given by f(x)=sinx+cosx, 0<x <2 is

(a) increasing, (b) decreasing.
OR

For the curve y = 4x° —2x°, find all those points at which the tangent passes through the origin.
Sol. Wehave f(x)=sinx+cosx
Differentiating with respect to x both sides: ~ f'(x) =cosx —sinx.

For f'(x)=0, cosx—sinx =0 =tanx =1
x=Z 2% c10,27] o ox=Z % C10,27]
4 4 4 4
Interval Sign of f'(x) Nature of f(x)
(0,%} Positive Increasing
z ,5—7[ Negative Decreasing
4" 4
S5r - :
o 27 Positive Increasing
.. : V4 S5r : : T 51

So, f(x) is increasing.on O,Z ) I,27z ¢And, f(x) is decreasing on ik

OR

We have: y = 4x° — 2x° ..(1)

Let P(x;,3;) be the required point-on the given curve. So, y, = 4x. —2x. ...(10)

Differentiating (i) w.r.t. x both sides, we have: % =12x* —10x*
X

g ﬂ} =12x; —10x; =m,
dx
at (x1,41)
The equation of fangent at P(x,,y,) is:  y—y, =(12x) —=10x,)(x — x,)
As the tangents at P(x,,y,) are passes through the origin so, we have:
0-y, =(12x7 -10x;)(0—x,) =y, =12x] —10x; (i)

By (ii) and (iii), we have: 4x7 —2x; =12x; —10x] = x’(x;-1)=0
sox,=-1,0,1 =y, =-2,02.

So, the required points on the given curves at which the tangents passes through the origin are (0, 0),
(1,2) and (-1,-2).

. 2
Q14. Evaluate: J. 1¥siny e'dx. OR Evaluate: J. . il ~dx .
1+cosx (xsinx +cosx)
I I:J- 1+sinx o :I:I 1+251n(x/22)cos(x/2) oo
1+cosx 2cos”(x/2)
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x 1 X, B X 1 X
:>I:J. tan=+—sec’ = |e*dx :>I:J.e tan—dx+'|.e —sec” = |dx
2 2 2 2 2 2

Applying by parts in the first integral, we have:

I= tangj.ex dx —J{%[tangjjex dx}dx +je" [%sec2 g]dx

1 ,
=1=¢" tanE—J.e" 1ec?® dx+.|.e" “sec? X |dx o I=etani+k.
2 2 2 2 2 2
2

OR  Letl=[—" _dx

(xsinx+cosx)
=I= J.(x secx) . ACOSY ~dx [Applying integral by parts

(xsin x + cos x)
:>I:(xsecx)'f . Xeosx 2dx—j i(xsecx)j - ALk sdx |dx

(xsinx +cos x) dx (xsin x + cosx)

Put xsinx+cosx =t = xcosxdx =dt.

=>I= (xsecx)jél—)tz—j{(xsecxtanx+secx)j(‘j—)t2}dx

xsecx secx(xtanx +1
=>1=- ( ) +J. ( ) dx
t t
2 .
xsecx sec” x(asin X+ cosx
xsinx +cosx X sinx +cosx
xsecx xsecx
=1=- ( ) +J-sec2xdx — ] ( ) +tanx+k
xsinx +cosx xsinx + cosx
i : X
=20t .x s, —1= sinx — . +k
CcosSx cosx(xsinx + cos x) Cosx (xsinx +cosx)
sin x — X €os x
L l=— +k.
Xsinx+ cos x
2
mrcosy X =1
QI5. If y=x""""" + ——find i
X dx
, : d’y d’y
OR If x=a(cost+tsint) and y =a(sint —tcost), find s and TR
X
: x* -1
Sol. Let y=u+ov where u=x""""" and v=——.
x"+1
On differentiating w.r.t. x both sides, we have: ﬂ = d_u + @ ..(1)
dx dx dx
NOW, U= xsinx—cosx
= logu = log x™"* " [Taking logarithm on both the sides

= logu = (sin x —cos x)log x

l@ = (sinx — cos x)i(log x)+log xi(sin x—cosx) [Differentiating w.r.t. x both the sides
u dx dx dx
. du _ ySinF-cosx {w +(cosx +sin x)log x} ...(i1)
dx X
2 2 -
And,v:xz 1 Z):(x tl) 2=1_ 22
x*+1 x"+1 x"+1
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dv d 2 1
fo_aly —0-2[——— e
~x dx( x2+1j ( (x2+1)2j( %)

R NPTV ...(111)
dx (x*+1)

So by (i), (ii) and (iii), we have:

ﬂ — xsinx—cosx {w

4x
(x*+1)*

dx
OR

We have x =a(cost +tsint) and y = a(sint —t cost)
Differentiating x and y both with respect to ¢ both the sides, we have:

+(cosx +sin x)log x} +

%:%(a(cost+tsint)) %z%(ﬂ(simt—tcost))
:%za(—sint+tcost+sint) %za(cost+tsint—cost)
:)%:atcost ...() :ﬂ=atsint .(11)
By (i) and (i1), we have:
ﬂ:d—yxﬁz(atsint) 1 =tant
dx dt dx atcost
Differentiating with respect to x both sides, we have: A[dy & i(tan t)y=sec’t At
dx\dx) dx dx
2 2 3
d—z:seczt :d_‘z:sect.
dx atcost dx at

Also, differentiating (ii) with respect to ¢ both sides, we have: %[%j = %(at sint)

d*y

:7=a(tcost+sint).

Q16. Solve the following differential equation:

xcos[zjd—yzycos(lJHc.
x ) dx X

Sol. We have xcos (ZJZ—y =1/ oS [zj +Xx
x

X )dx
S Yo [EJ () [Dividing both the sides by x cos (EJ
dx «x X X
Put y =vx.
. oy : dy dv
On differentiating w.r.t. x both the sides, we get: T =0+ xd—.
X X

Substituting the value of % in (i), we have: v + x@ - + sec [U—XJ
X

X X x
dv dv
V+X— =0+5ecv = X— =5ecv
dx dx
dx .
:Icosvdvz — = sinv =loglx[+k

X
" sin(y / x) =log | x| +k is the required solution of the given differential equation.
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Sol.
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Sol.
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(n+1)/2, when n is odd

n/2, when n is even

Let f:N — N be defined as f(n)={ forall neN.

State whether the function f is bijective. Justify your answer.
(n+1)/2, when n is odd
n/2, when n is even

We have f:N — N defined as f(n)={ forall neN.

It can be easily observed that, f(1)= % =1and f(2)= % =1 [By definition of f

s f(@) = f(2) where 1#2.
Therefore, f'is not one-one.

Consider a natural number z in co-domain N.
Case I: When #n 1s odd.
There exists n = 2r + 1 for some r e N.

2r+1.

1+1
Then, there exists 47 +1€ N such that f(4r+1)= 41/4_74_ =

Case II: When 7 is even.
There exists n = 2r for some r e N.
Then, there exists 47 € N such that f(4r)=4r/2=2r.

Therefore, f'is onto.
But since fis not one-one, so it is not bijective (as a bijective function is necessarily both one-one as
well as onto function).

If the sum of two unit vectors 4 and b isia unit vector, show that the magnitude of their difference is
V3.

We have ‘ﬁ‘:‘é‘:‘ﬁ+b =1.

"= (a+b)@+D)

S

Now, |a+

A

=1aP +2a.b+10F = (1P =P +22.b+(1} =2ab=-1 ..()

A2 ) N
Also, [a=b| =(a-"b).(a—b)
A ey A 2
=GP 24,0+ 102 = &—b‘ —(1)* - (=) +(1)? [By using (i)
a —l; :\/5 . [Hence Proved.
Using propertties of determinants, prove the following:
a P Y

o B Y =@-BB-VT-a)(a+B+y).
B+y v+a a+p

a P Y
LHS: Let A=| o> p° Y

P+y v+a a+f

a+B+y a+P+y a+pP+y
= o’ B’ e [Applying R, - R, +R,
P+vy Y+a a+p
1 1 1
=(a+B+vy)| o B’ e [Taking (a +[ +7Y) common from R,
B+y v+a a+f
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0 0 1
=(a+B+y)|a*-p* P -v* ¥ [Applying C, »C,-C,, C,>C,-C,
p-a  v-p a+p
0 0 1

=(@-p)B-Va+p+y)|a+p B+y ¥’
-1 -1 a+p
Taking (o —f) and (B —7y) common from C, and C, respectively.

=(@-B)B-V)Na+p+V)((—a-B)-(-p-7)) [Expanding along R,

=(@=B)BE-V)(y-a)a+p+Y)
=RHS. [Hence Proved.
Q20. Find the value of k so that the following function is continuous at x = 2:

x°+x* —16x+20

;X #2
f=1  (x-27 -
k; x=2
Sol. As f(x) is continuous at x =2, so LHL(at x =2) = RHL(at x = 2) = f(2) &)
Now, RHL at x=2:
3, .2
lim £(x) = lim X +x 16zc+20
x—2" x—2" (x — 2)
_ 2
lim T2 o 48
x—2" (x — 2) x—>2+
=2+5=7.
Also, f(2)=k.
By (i), k=7.
Q21. Find the particular.solution of the following differential equation, given that x =2, y =1:
xﬂ+2y=x2, (x #0).
dx
Sol. We have xﬂ+2y=x2 A y=x
dx dx \x

C : 4 : d 2
This is linear differential equation of the form d—y +P(x)y = Q(x) where, P(x)=—, Q(x)=x.
X X
) [Py jgdx
Now Integrating Factor, L.F. =¢ =e”
= LF. = ¢?8% = ¢1°8% = 42
So the solution of the given differential equation is given by:

y(LE) = [ (LE)Q(x)dx =y =[(@)(x)dx

4
X
= y(xz):jx3dx = y(x2)=z+k.
24
Since it is given that x =2, y =1 so, we have: (1)(2%)= s +k =k=0.
Hence, the particular solution of the given differential equation is: x* = 4y .

Q22. Prove that: tan'(1/2)+tan'(1/5)+tan'(1/8)=m /4.

OR  Solve for x: tarflx—_1+tarf1 x+1 -
x—2 x+2 4

Sol. LHS: tan! 1 +tan™ 1 +tan™ 1
2 5 8
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1+1 1 X+
—tan'| 22 |itan'= [Using tan™' x +tan"' y = tan™ ( L j
1- 11 8 1-xy
25
7 1
973 65
—tan'Z+tan"' = =tan!| 28 =tan"'| — [=tan"'(1)
A 65
9'8
T
= 1 =RHS. [Hence Proved.
OR  We have: tan™' 2= 1, tan' 25 1
x—2 x+2 4
x-1 x+1
+
— tan™! xX—2 x+2

. . L x+
[Using tan™' x #tan™'y = tan™ Xy
1—xy

NG|

)

:>(x—1)(x+2)+(x+1)(x—2) —tan ™

(x=2)(x+2)—(x-D(x+1) 4

2 _ 2

XT+x—24x" —x 2:1 L0221 r -y
-3 \/_

: : ; ! : 1 1
Both these values of x satisfy the given.equation, so its solutions are T,—T.

SECTION -C
(Question numbers 28 to 29 carry 6 marks each.)

Q23. A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards are drawn at

random and.are found to be hearts. Find the probability of the missing card to be a heart.
Sol. Let H, S, Cand D denotes the following events:

H: The missing card is a Heart, St The missing card is a Spade, C: The missing card is a Club,

D: The missingcard is a Diamond.

Also let E denotes the.event of “drawing two Heart cards from the remaining cards’.

So, P(H) = 13/52, P(S) =13/52,P(C) = 13/52, P(D) = 13/52.

Also P(EIH)=" L) /51C2 , PEEIS)=P(EIC)=P(EID) = 13C2 / 51C2~

Now by using Bayes’ Theorem, we have:
P(H | E)= P(H)P(E I H)
P(H)P(EIH)+P(S)P(EIS)+P(C)P(EIC)+P(D)P(EID)

(13/52)(*C,/"'C,)
(18/52)(*C,/7'C,)+(13/52)(*C,/”'C,)+(13/52)( *C, /”'C, ) +(13/52)( °C, / 7'C,)

(13/52)(*C,/"C,)

(13/52) )[(°C,77C,)+3("C, /7C,)]

. B 1 C2/51C2 12C /51C B 12C2
12C2/51C2 +3(13C2/51C ) [12C +3(13C )]/51C 12(:2 +3(13C2)
B 12x11/2 1 . pIE) -
C(12x11/2)+3x(13x12/2) 11+39 B 50°

Q24. Find the equation of the plane passing through the point (3,-3, 1) and perpendicular to the line
joining the points (3, 4,—1) and (2,-1, 5). Also find the coordinates of foot of perpendicular, the
equation of perpendicular line and the length of perpendicular drawn from origin to the plane.
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OR  Find the distance of the point (3, 4, 5) from the plane x+y+2z=2 measured parallel to
the line 2x =y =2z.

The direction ratios of line joining the points (3, 4,-1) and (2,-1, 5) are -1, -5, 6.
Since this line is perpendicular to the required plane so, the normal vector of the required plane is given

by, i1 =—i —5] +6k.
Given point on the plane is say A(3,-3, 1) so, OA=d=3i- 3]A' +k.
.. Equation of plane is: 7.m =ad.m
= F.(=1-5]+6k)=(3i 3] +k).(~i —5] +6k)
=  F.(-1-5]+6k)=18 =  F.(i+5]-6k)+18=0
or, x+5y—6z+18 =0 is the required equation of plane.
Let M be the foot of perpendicular on the plane drawn from the origin O(0, 0, 0).

x-0 y-0_z-0
= = = Z/
IR p (say)
Coordinates of any random point on this line OM is M(—4,-54,61).
Since M lies on the plane x + 5y —6z+18 =0 so, —4+5(-51)<6(64)+18=0" = 41=9/31.

Substituting the value of 4 in M(—A4,-54,61), we have: M (—9 /31,-45/31,54/ 31).
So, the coordinates of foot of perpendicular is: M (—9 /31,-45/31,54 / 31) )

Equation of perpendicular line OM is: il = l&_) = g .

Also, length of perpendicular drawn from origin O(0, 0, 0) to.the plane x4 5y —6z+18 =0 is:
|0+5(0)-6(0)+48| " 38
JO?+(7 +(c6) 62

So, equation of line OM:

units .

OR

Let P(3, 4, 5).

x-0 y-0 z-0
/251 1
Equation of line through P and parallel to.the line 2x =y =z is:

The directionratios of line 2x =y =z 1ie, are %,1,1 or1,2,2.

w4 z-5 .
Y ¥ - = A (say) ...>1)
The coordinates of any random point on (i) is, Q(4+3,24+4,24+5).
If Q lies onthe plane x +y/+z=2 then, A +3+21+4+21+5=2=>1=-2.
Substituting the value of 4 =-2 in Q(1+3,24+4,24+5), we get Q(1,0,1).

So, required distance PQ = \/(1 —3) +(0—4)* + (1-5)* units = 6units.

A decorative item dealer deals in two items A and B. He has I15,000 to invest and a space to store at
the most 80 pieces. Item A costs him ¥300 and item B costs him I150. He can sell items A and B at
respective profits of I50 and I28. Assuming that he can sell all he buys, formulate the linear
programming problem in order to maximize his profit and solve it graphically.

Let the dealer buys x and y number of item A and items B respectively.

To maximize, Z =% (50x + 28y)
Subject to the constraints:
300x +150y <15000 i.e., 2x+y <100 ...(1)

x+y <80 ...(i1)
and x, y > 0.

Considering the equations corresponding to
the inequations (1) and (ii), we have:
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2x+y =100 And, x+y =80 Take the testing points as (0, 0) for (i), we have:
X 0 50 N 0 30 2(0)+(0) < 190 = 0 <100, which is t.I.ue.
Take the testing points as (0, 0) for (ii), we have:
y | 100 ) 0 Y 80 0 (0)+(0) <80 = 0< 80, which is true.

The shaded region as shown in the given figure is the feasible region, which is bounded.

The coordinates of the corner points of the feasible region are A(50, 0), B(0, 80), C(20, 60) and O(0, 0).
So, Value of Z at A(50, 0) =32500, Value of Z at B(0, 80) = 32240, Value of Z at C(20, 60) =32680,
Value of Z at O(0, 0) = 0.

The maximum value of Z is 2680 which occurs at x = 20 and y = 60.

Hence, the dealer must buy 20 and 60 numbers of item A and items B respectively to maximize his
profit. And the maximum profit obtained by him is ¥2680.

5 /2
Evaluate I (x*> +3)dx as limit of sums. OR  Evaluate: '[ cos2x logsinxdx .
2 /4

h—0

As }f(x)dx=limh[f(a)+f(a+h)+f(a+2h)+...+f(a+(n—1)h)}, where nh=b-a.

ie., j f(x)dx=lhi£%hnzll fla+rh) ...()

a

5

On comparing '[(XZ +3)dx with (i), we have: f(x)=x*+3,a=2,b=5
2

So, f(2+71h)=(2+rh)* +3=7+4rh+r'h’ .

5 n=1
By using (i), [ (x* +3)dx = lim/iY" (744rh +r*h")
2 N =

=l n-l1 n=1 B ) i
= zlhiil(}h|:§7+4hrz=(;r+h2rz=(;r2:| — :Ihl_I;I(')lh[7n+4h n(nz 1)+h2 n(n 1)6(2n 1):|
= g Ef%[7"h+2nh<nh_h)+ ”h<"h—h6)<2nh—h)}

Since when.n —>o, h - 0.and nh=b—-a=5-2=3.

= :{7(3)+2(3)(3—0)+W} =  =9+18+21
i(x2+3)dx:48.

2

OR Consider j cos2x log sin x dx

=logsin x| cos2x dx — i(10 sinx)| cos2xdx |dx [Applying integral by parts
& x &

sin2x . cosx |( sin2x
= log sin x — '[ - dx
2 sin x 2
i in?2 1 2
_[sin2x logsinx—'[coszxdx = _ | smeX logsinx—j ~FCOSEX g
2 2 2
sin2x ) 1 sin 2x
= logsinx ——| x +
2 2 2

:%sianlogsinx—lsian—%x
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Q27.

Sol.

Q28.

Sol.
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/2 /2

So, Jcost logsinxdx = lsir12xlogsir1x—lsirmzx—lx
2 4 2

/4 /4

1 . 2 1(n 1.« . 1. 7 1(~x
= =| =sinzlogsin———sinz ——| — ||~ | zsin—logsin———sin———| —
2 2 4 2(2 2 2 4 4 2 2(4
T |1 1 1 = 1 1 | 1 1 T
= =———|= ———— = =———|-——log2-———-—|=—+—log2-—
4 |2 J2) 4 8 4 4 8| 4 4 8
/2
'[ cos2x logsin x dx =l+llog2—£.
4 4 8

/4
-4 4 41 -1 1

Determine the product |[-7 1 3 ||1 -2 -2| and use it to solve the system of equations
5 -3 -1)||2 1 3

givenas: x—y+z=4,x-2y-2z=9,2x+y+3z=1.

-4 4 4 1 -1 1
Let A=|-7 1 3| B=|1 -2 -2]|.
5 3 -1 2 1 3
-4 4 4|1 -1 1 —4+4+8 ~4-8+4 -4-8+12

~ AB=-7 1 3 ||1 2 2|=|-7+146 7-2+3 -7-249
3 5-3-2 -5+6-1 5+6-3

1
0 0] [100
8 0[=8/0 1 0 . AB=8I (i)
08/ |00 1

Now the given system of equations are: x —y+z=4, x =2y —2z=9, 2x+y+3z=1.

1 =1l 4 X
By using matrix method:let C=/1" -2 =2|,D=|9|and, X=|y|.
v 1 z
Since @X=D =X=C"D
+ B=C=C" =BT soywethave: X=B"'D ...(ii)
By (i), we have: AB=81= [%AJB =1 =B'= éA [ ATA=1=AA"
: S 1
Using this in (ii), we get: = gAD
-4 4 4|4 -16+36+4 . 24 3 X 3
:>X=% -7 1 3|9|= =% -28+9+3 :>X=§ -16 |=| -2 =|y|=|-2
5 -3 1|1 20-27-1 -8 -1 z -1

By equality of matrices, we have: x=3, y=-2, z=-1.

Hence, x=3, y=-2, z=-1 is the required solution.

Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of radius R is
2R/ \/5 . Also find the maximum volume.

Let » and / be the radius and height of cylinder inscribed in a sphere of radius R.

In ABDA, we have: BD?+ AD? = AB? [By using Pythagoras theorem

2 12
S Ll

= h* +(2r)* = (2R)? 1
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Sol.
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Now volume of the cylinder, V = 7zr’h

c’ ‘ 2 72
7 - n[%j h [By using (i)
/2
0 =V =2(4R%h-1")
. 4
h/2 e Differentiating w.r.t. 4 both the sides:
av d( (4R?n -1 )j 4V Z(4r? -31%)
D c - A dh dh dh 4
2 2
Again differentiating w.r.t. 4 both the sides: d \2] 4 (4R2 3h2) = d \2/ = —3—ﬂh
dn?  dh dh 2
For points of local maxima & minima, d—V =0 = Z(4R2 - 3h2) =
dh 4
= 3k = 4R . h=2RA3.
2
Now, d—Y =—— \/_Rﬂ' <0. So, V is maximum at si = E
dh at h=E 2 \/> \/5

Hence, height of the cylinder of maximum volume that ecan be inscribed in<a sphere of radius R is

2R/A/3 .

2
Also volume, V = {41{2 4R }[EJ = 7R ————=cubic units .
1 NG

3 (V39 343

cubic units .

: . 4nR
Hence maximum volume is

343
Using integration, find the area of the triangle ABC where A is (2, 3), B is (4, 7) and C is (6, 2).
We have A(2, 3), B(4, 7) and C(6, 2).

x y 1
Equation of side AB: 2. 3 1/=0/ =>4x+2y+2=0 =y=2x-1 ...>0)
47 1
Xl
Equation of side BC: |4 7. 1|=0" =y= 34 ; ox ...(1i)
2.1
rc - 14 —x L
Equation of side CA: |6 2 1j=0 =y= 1 ...(1ii)
2 31

4 6 6
So, Required Area = '[ Y pdx + '[ Ypeldx — '[ Yepdx
2 4 2
4 1 6 1 6
= !(2x —1)dx +§£(34 — 5x)dx —d (14 — x)dx

- i[(Zx 1] —2%[(34 50 ] + %[(14 x|

1 1 1
22[49 —9]—%[16 —196]+§[64—144]

i.e., ar (ABC)=9sq.units
Thus, area of the AABC is 9 square units.
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