CBSE Class 12 - Mathematics
Sample Paper 08

Maximum Marks: 80

Time Allowed: 3 hours

General Instructions:

e All the questions are compulsory.

e The question paper consists of 36 questions divided into 4 sections A, B, C, and D.

e Section A comprises of 20 questions of 1 mark each. Section B comprises of 6
questions of 2 marks each. Section C comprises of 6 questions of 4 marks each. Section
D comprises of 4 questions of 6 marks each.

e There is no overall choice. However, an internal choice has been provided in three
questions of 1 mark each, two questions of 2 marks each, two questions of 4 marks
each, and two questions of 6 marks each. You have to attempt only one of the
alternatives in all such questions.

e Use of calculators is not permitted.

Section A
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2. If Ais a non singular matrix of order 3, then |adj(adj A) |
a. |Al3
b. |A|%
c. None of these
d. |A|®

3. If f(x) =tan'x and g (x) = tan™! (%) , then

a f"“'X=g‘®

c. None of these

d. 25

Nk
N—"
P o
wn

5. General solution ofcoszw;l—z +y = tanz (0 <z <
a y= (tanz — 1) 4 Ce tanz
b. y = (tanz + 1) + Ce tan2
c y= (tanz+ 1) — Ce tn®
d. y= (tanz — 1) — Ce tn?
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6. 3sin 'z = sin~!(3z — 423) holds good for all
a. None of these
b. 0<z<1

C. |w|<%

—_

d. |z| <
7. Compute P(A|B),if P(B) =0.5and P (A n B) =0.32

1
a. P(A|B) = 50

b. PA|B) = 5

d. xtanx +C

L= T L = T
9. TwolinesT = a1 + Ab1 and r = az + uby are coplanar if

o (@) (b xh) =0
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10.

11.

12.

13.

14.

15.

- =
d. (672—(?1).(51 x—bg) —0

Find(axB,ifa=3%+3+2l}and5:2%—23‘+4l§;
a. 84/3
b. 194/3
c. 194/

d. 17/2

Fill in the blanks:

A relation R defined on a set A is said to be ,if (X, X) € R, wherex € A

Fill in the blanks:

In an experiment, an outcome having highest probability is called outcome.
Fill in the blanks:

If A and B are symmetric matrices, then AB-BAisa____ matrix.

Fill in the blanks:

The value of f %.

OR
Fill in the blanks:
f f (w)daz =F(x)+c, these type of integrals arecalled ____integrals.
Fill in the blanks:

The process of obtaining the optimal solution of the linear programming problem is
called

OR
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16.

17.

18.

19.

20.

21.

22.

Fill in the blanks:

Any point in the feasible region that gives the optimal value of the objective function

is called an solution.

Write the adjoint of the following matrix.
2 -1
4 3

Write the equation of a plane which is at a distance of 54/3 units from origin and the

normal to which is equally inclined to coordinate axes.

Find [ S2 20082 gy

sin? z cos?

OR
Evaluate f 2%dzx.

Find the minimum value of the function
fx)=2|x-2] +5|x-3|,Vx € R

Find the sum of the vectors.

A ~ A =

G=1i—2j+kb=—2i+4j+5k c=1i—6j— Tk
Section B

Proof that whether f, = {(2, a), (3, b), (4, 0)}; A=1{2, 3, 4}, B = {a, b, c] function from A to

B is one-one and onto?

Find the value of k so that the function fis continuous at the indicated point:

 (32-8,ifr<5
o) = {3, 5 TSP s

OR

Check the continuity of the following function at the indicated point.

TP
f(:c):{3x+5’ if x v

z?, if x> 2
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23.

24.

25.

26.

g

28:

29.

30.

Find the vector joining the points P (2, 3, 0) and Q (-1, -2, -4) directed from P to Q. Also

find direction ratio and direction cosine.

A spherical ball of salt is dissolving in water in such a manner that the rate of
decrease of the volume at any instant is proportional to the surface. Prove that the

radius is decreasing at a constant rate.
OR

Prove that the function given by f(x) = log sinx is strictly increasing on (0, g) and

strictly decreasing on (%, 7r)

y—1 z+3 z+2  y—4 z—5

. . -2 . .
Find the angle between the line 5 = 5= = 3 and —~ = 5 = 3

A bag contains 10 white and 15 black balls. Two balls are drawn in succession without

replacement. What is the probability that first is white and second is black?

Section C

—1( 6z—8z*\ —1( _4= - ~19... 1
Prove that tan ( x) tan (1—4932) = tan™ ' 2z; [2z| < 7 -

. B d
If y = sin 1{m\/l— —\/5\/1—m2}and0<x<1,thenfind%.
OR

Check the continuity of the following function at the indicated point.

1 —cos2x .
J(z) = 12 if a0 atx =0
b,ifx=0

An unbiased coin is tossed 4 times. Find the mean and variance of the number of

heads obtained.

Two tailors A and B, earn Rs 300 and Rs 400 per day respectively. A can stitch 6 shirts
and 4 pairs of trousers while B can stitch 10 shirts and 4 pairs of trousers per day. To
find how many days should each of them work and if it is desired to produce at least

60 shirts and 32 pairs of trousers at a minimum labour cost, formulate this as an LPP.
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31.

32.

33.

34.

35.

36.

Solve the differential equation (tan'x - y)dx = (1 + Xz)dy.
OR
d
Solve the differential equation :cd—i/ +y—x+axycotx =0, #0.

Evaluate f mdm.

Section D

bc—a® ca—b ab—c
Prove that | ca — b® ab—c® bc —a?| is divisible by (a + b + ¢) and find the

ab—c® bc—a? ca—b
quotient.
OR
1 0 2
IfA= |0 2 1/|,provethatA3-6A%+7A+21=0.
7o (e

Show that the height of the cylinder of greatest volume which can be inscribed in a
right circular cone of height h and having semi-vertical angle « is one third that of the

cone and the greatest volume of cylinder is 2#47 mhtano.

Find the area of the region bounded by the curvesy = X%+ 2, y=X,x=0andx=3

OR

Find the area enclosed by the parabola 4y = 3x% and the line 2y =3x+12

-2
Find the distance of the point (2, 3, 4) from the line mgﬁ =YY= - Ezmeasured

parallel to the plane 3x + 2y +2z -5 =0.
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CBSE Class 12 - Mathematics

Sample Paper 08
Solution
Section A
. (©A3=0
Explanation:

If any row or column of a square matrix is 0, then its product with itself is always a

zZero matrix.

. (b) |A|*
Explanation:

|adj.(adj.A) = |A| n+1 where n is order of matrix. Here n = 3.

c@ff®=g'®

Explanation:
R R 8 8- 0. B 1 (A—z)1-(+z).(-1) 1
g(w) & (1—w) - Y (w) i 1+( 1+z )2 (1—z)  (1+a?)
. @1
Explanation:

F(6+h)— f(6) _ i, FO6+0)—$(6+0)
h

!/ — 1-

F(6)+£(h)—{7(6)+7(0)}

. (@y= (tanx — 1) 4+ Ce tanz

Explanation:

dy
— +sec’r.y = tanz.sec’zr = P = sec’z,Q = tanz.sec’r
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= J.F.= efsecza;da: — etanz

= y. e'% = [tanzsec’zet®?dr = y.etm® = (tanz — 1)et? 4 C
= y = (tanz — 1) + Ce~tan®

. ©lz] < %

Explanation:

Letsin ! =0 = sinf ==z

Consider,

RHS: sin ' (3sin 6 — 4sin®#) = sin~'(sin30) = 30 if and only if 36 € [, 7 ]
= 3sin~10

Here, it is given 3sin 'z = sin~!(3z — 42°)

. (©PAIB)= 3
Explanation:

We have,P(B) =0.5and P (A n B) =0.32

P(ANB) _ 032 _ 16
P(A/B) = P(B) 05 25

. (0 ztanz + log|cosz| + C
Explanation:

f coz%: dz

= f zseclzdr ( Using By Part taking x as I function )

= zxtanzx — ftanwda:
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= ztanz + log|cosz| + C
- =
0. o (at~ai). (o x 12 ) =0
Explanation:

L =T L =
In vector form: Two lines 7 = a; + Ab1 and r = a2 + ube are coplanar if

(e -ai).(tn xr) =0

10. (a) 84/3

Explanation:

o\
Vidya Cham

14. tan % +C
OR
Indefinite
15. optimisation technique
OR

optimal

16. We have to find the adjoint of the following matrix.
2 -1
4 3
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17.

18.

19.

Cu Cxn
Ci2 Ca

Let A =

, th dj (A)=
3] en adj

] , Where

Cjj denotes the cofactor of aj; .

3 1
-4 2

According to the question, the normal to the plane is equally inclined with

Therefore adj (A)=

coordinates axes, and the distance of the plane from origin is 5\/3 units

*. the direction cosines are and 1

73 and 5

The required equation of plane is

%-w+%-y+%-z:5\/§

>T+y+z=5x%x3
= x+y+tz=15

['. If , m and n are direction cosines of normal to the plane and P is a distance of a

plane from origin, then the equation of plane is given by lz + my + nz = p]

2 2
LetI:fSlIl L —COS wd

sm2 T cos? x
sin® cos?
=8 © = - de — | Py dx
sin® z cos sin® z cos

= [sec? xdw — [cosec?zdz

=tanx +cotx+C
OR

According to the question, I = f 2% dx

- log 2

2_4C [ [a*dz = loga

—+C|
we have,

f(x)=2|x-2| +5|x-3|
=2(2-x)+53-x)=19-7x,if x< 2

=5ifx=2
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20.

21.

2l

=2(x-2)+53-x)=11-3x,if2<x<3
=2(3-2)=2,ifx=3
=2(x-2)+5(x-3)=7x-19,ifx> 3
Thus, we find that f(x) has a minimum value 2 at x = 3.
d=ad+b+¢
—0i—45—k

Section B

Fy ={(2, a), 3, b), (4, )}

A={2,3,4}B={a, b, c}

Itis clear that different elements of A have different images in B
.". Iy is one -one

Again, each element of B is the image of some element of A.

.". f; in onto.

3x—8,ifx <5

We have, f(z) :{ o, if w5

Since, f(x) is continuous at x = 5.
o.LHL = RHL = f(5)

Now, LHL = lim (3z — 8) = lim[3 (5 — h) — §]

T—5~ h—0

— lim[15 —3h — 8] =7
h—0

RHL = lim 2k = lim 2k = 2k

x—5t h—0

Since LHL=LHL, therefore 2k=7,which gives
7
k=g

OR
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23.

24.

3r+5,if x> 2
z?, if x> 2

We have, f(z) = {

Atx=2,LHL = lim (z)’

r—2~

= lim (2 — h)* = lim (4 + h2 — 4h) =4
h—0 h—0

And RHL = lim (3z + 5)

x— 2T

— lim[3 (2 + h) 4+ 5] = 11
h—0

Since, LHL # RHL atx =2

So, f(x) is discontinuous at x = 2.

A~

_> “ .
PQ=(-1-2)1+(-2-3)j+(-4—-0)k
— —3i—5j—4k

DR are —3,—5,—4

>
‘PQ — \/9F 25+ 16= /50

-3 -5 —4

5
D.C are ﬁ,\/ﬁ’ﬁ

We have, rate of decrease of the volume of spherical ball of salt at any instant is

proportional to surface area. Let the radius of the spherical ball of the salt be r.
.. Volume of the ball (V) = %71.7.2

and surface area (s) = A2

o4V

4 (4.3 2
:dt(37rr>oc47rr

da 2 dr 2
= dt7r37° = x 4rr
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dr 47r?

= @t & 47rr?

= % = k.1 [where, k is the proportionality constant]
dr

= T =k

Hence, the radius of ball is decreasing at a constant rate.

OR

() = —=—.cosz
sin x

()

f'(z) = cotx
f'(z) > 0vz € (0, )
and f'(x) < 0V € (3,7)

Hence, f(%) = log sinx is strictly increasing on (0, u

; ) and decreasing on (g,ﬂ')

. by =2i+57— 3k

—

by = —i + 8+ 4k

by.by

cosf = | ——
o

_ 2(—1)+5(8)+(—3)(4)~

| V/4+25+9,/1+64+16
26
9,38

0 = cos! (92—\/2_8>

. Consider the following events:

A = Getting a white ball in first draw, B = Getting a black ball in second draw.
Required probability

= Probability of getting a white ball in first draw and a black ball in second draw
=P (A and B)

=P(A M B)

=P(A) P(% ) [By Multiplication Theorem)] ....(1)
IOC

Now, P(A) = 72t = 32 = 2
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27.

28.

And, P(% ) = Probability of getting a black ball in second draw when a white ball has

already been drawn in first draw

15
> 421 = % = % ['. 24 ball are left after drawing a white ball in first-draw
1

out of which 15 are black]

= P(£) =

Substituting these values in (i), we obtain

Required probability = P(A NB) = P(A) P(Z) = 2 x x2=1
Section C

_1( 6z—8z3 1 A4z . —1eo.. 1
We need to prove that tan (1 T 2) — tan ( x2) = tan™ ' 2z; |2z| < 7

We consider, LHS = tan™ 1( 1w 8”” — tan_1(14—w>

i (Gac 83: )
1 1-1222 1 49,-2

1+< 6x— 8z3 >
| 1— 12x2 1 41'2
[ tan "'z —tanly = tan~ Ty > —1}
B (617—8:53) (1 4z2) 4gc(1 12w) ]

a1 (1712x2> (1 412)

(1—12w2) (1 4 )+(6w 83:3)

(1—12z2) (1—495 ) |

tan—1 ( 6z —2423—8x34322° —4x+48w3)
1—-422—-1222+4824+2422—3224

tan-1 ( 22+162° +32m5)
1624 +8x2+1

XL m4 wz
— tan—! [ 22 (1627+8 H)] — tan—122 = RHS

= tan~

(1624 +8z2+1)

Hence proved.

According to the question, if, y = sin~! {:1:\/1 —x — \/5\/ 1-— :1:2} )

We have to find the derivative of y w.r.t x. We shall make use of the substitution to

find the derivative.

Now,y can be rewritten as y = sin~ { \/1 —(Vz)2—z\/1— ;UQ}

Now, put 4/ = sinf and x =sin ¢, so that

y =sin ! [sin ¢m — sin Hm}
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y = sin"![sin ¢ cos § — sin @ cos @] { V/1—sin® z = cos :1;]
y = sin !sin(¢ — 0) [ sinpcos@ — cospsinf = sin(¢ — 6)]
y=¢—0[. sin"'sinf = 6

y=sin 'z —sin'y/z [ ¢p=sin"'zand §=sin"! /z]

On differentiating both sides w.r.t X, we get

¢4l

dy 1 1 d o d (-1 1
%\/mmx%(ﬁ)[-@(sm 0) = 192]
dy 1 11

=

dw v/ 1—a22 Vi—z 2%
1 1

dy
Cdr T2 2\ x—a?

Hence

OR
1 — cos2x
—  ifx#£0
We have f(z) = z2 fz7
5, ifx =0
Atx=0LHL = lim =<2
x—0~ L

;8 1—cos 2(0—h)
R0 (0—h)
— lim =952 . - ¢os(—6) = cosb]

h—0  h?

_ ;2 )

= }llim %ﬁsmh [ cos20=1— 2sm29}

—0

. 2(sinh)? . s
= lim (sm2) —92 |- lim 32k — 1

h—0 (h) ho P
RHL = lim 126082

x—0T T

— lim 1—cos 2(0+h)

h—0  (0+h)?
— lim 1—cos2h

h—0  h?

. 2 .

— lim 2sin“h —9 [ lim sinh _ 1}

z—0 h2 0 h
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And f(0) =5
Since, LHL = RHL # f(0)
Hence, f(x) is not continuous at x =0

29. Let X be a random variable that denotes the number of heads in a toss of coin n times.

Clearly, X follows binomial distribution with parameter n=4, p = % and q = 1

2
LR =n) =0 (3) () =G
ForX=0,1, 2, 3,4 we have

P(X=0)=Co(})" = (3)°

P(X=1)=10i(})" =4(3)"

P(X=2) = ‘Cy(3)" =6(})

P(x=3) = ‘Cs(})" = 4(3)"
4

and P(X =4) = 404(%) = (l)4

X 0 1 2 3 4

o0 [ @)t [ed) ) [

Now, mean E(X) =) X - P(X)

4 4 4 4 4
S0 () s ) - a()
= (D) @+r12+12+4) =2 =2
Var (X) = E(X?) - [EX)]?

Now, E (X?) = > X2P(X)

:0+(1)2.4.(%)4“2)2,6.(%)4

+(3)2-4- (2)" + @2(2)*

4 80
=(3)[4+24+36+16] =5 =5
Therefore, from Eq. (i), we have,

Var (X) =5-(2)2=1[: E(X = 2]

30. According to the given situation , the given data can be tabularised as following
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31.

Tailor A Tailor B Minimum Total No.
No. of Shirts 6 10 60
No. of Trousers 4 4 32
Wage Rs 300/day Rs 400/day

Let tailor A and tailor B work for x days and y days, respectively.Given that the

minimum number of shirts that can be stitched per day is 60. The inequality

representing the information is given as

.. 6x + 10y > 60 =>( shirt constraint) ( dividing by 2 we get)

3x +5y > 30

Given that the minimum number of trousers that can be stitched per day is 32.

.. 4x + 4y > 32 = (trouser constraint) ( dividing throughout by 4 we get

X+y=38

..X > 0,y > 0 (non negative constarint which restricts the feasible region in the first

quadrant only, since it is real world situation and the variables cannot take negative

values.

Let z be the objective function representing the total labour cost. Hence the equation

for the cost function is given as z = 300x + 400y

So, the given L P.P. is designed as

z = 300x + 400y

x>0,y>0,3x+5y>30andx+y > 8

Given differential equation, (tan’'l x - ydx = (1 + x%) dy

The above differential equation can be rewritten as,

1

dy  tan “z—y

dz " (1+a?)
dy 1
= dz 1422 ¥y=

. tan !z
1422

tan 1z .
= ...@3)

1422

1422 y

which is a linear differential equation of the form

%—l—Py:Q,hereP:

1+x2

L and Q =

tan 1z

1+x2
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L d
T _
1422 = eta‘n ! T

Now, IF = e/ Pde — ef
.". The general solution is given by
y-IF = [Q-IFdz + C

-1 t -1 -1
= y-etn = Eﬁ_xzm et Ty + C

Puttan lz =t = —_dz = dt
14z

yetan 'z — [t-etdt+C =t-e' — [1-e'dt+ C [using integration by parts]

-1
= yetan a::t_et_et_|_0

-1 -1 -1 -1
= yetan r=tan lp.etan = _ gtan "z +C [ t = etan 'z

= yetan ' T — (tan~lz — 1) etan ' ¢ 4
OR
According to the question,

Given differential equation is,
d
x% +y—x+zycotx =0
Above equation can be written as
d
w% +y(l+zcotz) ==
On dividing both sides with x, we get

dy l1+zcotz \
()

T

dy 1 _
= = +4y(s +cotz)=1 )
which is a linear differential equation of the form % + Py =Q,
where P = % +cotzand @ = 1.

we know that,
IF — o/ Pdz — ef(%Jrcot x)dw — elog|z|+logsinz
[ [ +dz = log|z| and [cotzdz = log|sinz|]
= eloglzsinzl[- - 1ogm 4 logn = logmn]
= [F=xsinXx
yxIF = [(QxIF)dz+C
yxzsinz = [1x zsinzdz + C

= yzxsinz = figSIl}ldeE +C

|
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32.

= y-zsinz =z [sinzdz — [ (d%(a:) [sin wdaz) dx + C [using integration by

parts]

= yrsinz = —zcosz — [1(—cosz)dz + C
= yzsinz = —zcosz + [coszdz + C

= yxrsinx = —xcosx +sinz + C

On dividing both sides by x sin x, we get

—x cos z+sin z+C
Y= rsine

y__COtm—l_ + zsinz
which is the required solution.

leen I f—1+$2)d$

Using partial fraction,
(1—m)2(1+:):2) — 1f:z: T fﬁf _

9 _ A(142?)+(Bz+C)(1—x)
(1—z)(1+x2) (1—z)(1+x2?)
=2=A(1+ 2%+ (Bz+C)(1—1z)
=2=A+4+ Az>+ Bz +C — Bz?>—-Cz
=2=(A-B)z?+ (B-C)z+ (A+C)
Comparing coefficients of 22, x and constant terms from both sides,
= A — B=0..(i)
B—-C =0..3i)
and A + C=2 ...(iv)
Solving Equations (i), (iii) and (iv),
A=1,B=1andC=1

Now, Eq. (i) becomes
2 _ _1 + z+1
(1—z)(1+=2) 1-z 1422

Integrating both sides w.r.t.x,

2 1 +1
jf—l 2) 1+x2d$:f1—d +ff+2d
——10g\1—31:|+fpr 2dac+f1+ -

1
——log]l—w|—i—%1og'1—|—x2]—i—tan z+C

{ f%dm = log |f(z)| + C’}

=
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Section D

bc—a? ca—b ab—¢c2
33. Let A =|ca—b> ab—c% bc— a?
ab—c bc—a? ca—b?

Applying we get,
Cl %Cl—CzandCQ%Cz—C&

bc—a?—ca+b ca—b>—ab+c ab—
A=|lca—b —ab+c ab—c —bc+a? bec—a?
ab—c2 —bc+a® bc—a’?—ca+b® ca—"b?

(b—a)(a+b+c) (c—b)(a+b+c) ab—c?
= |(c=b)(a+b+c) (a—c)(a+b+ec) bec— a?|Taking(a+b +c)common

(@a—c)(a+b+c) (b—a)(a+b+c) ca—b
from Cq and C, each,we get,

b—a c—b ab—¢
A=(a+b+c)’lc—b a—c bc—a?

a—c b—a ca-— b
Applying Ry — R + Ry + R3,we get,

0 0 ab+bc+ca—(a®+b+ )
A=(a+b+c)flc—b a—c bc — a?

a—c b—a ca — b?
Now, expanding along Ry,
=(a+b+0)?[(ab+bc+ca-(a+Db?+cH)((c-b)b-a)-(a-0)?)]
=(a+b+c)? [(ab+bc+ca-az-bz-cz)(cb-ac-bz+ab-a2-c2+2ac)]
:(a+b+c)2(a2+b2+c2-ab-bc-ca)

(a2+b2+c2-ac-ab-bc)
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N

[(@-b%) +(b-c)?+(c-a)?]

N|—

Hence, given determinant is divisible by (a + b + ¢) and quotient is

(@a+b+c) [(a+b+c)(a2+b2+c2-ab-bc-ca)]

(a3 +b3+c3- 3abo)[(a - bz) +(b- c)2 +(c- a)z]

L.H.S. = A3-6A% + 7A + 21

OR

1 0 2]t 0 2][1 0 2
=10 2 1{|o 2 1{|0o 2 1
2 0 3/]12 0 3][2 0 3
10 2][1 0 2 0 2 1
6|0 2 1|0 2 1|+7]0 2 1[+2]o0
2 0 3/][2 0 3 0 3 2
1+0+4 0+04+0 24+0+6][1 0 2
=[0+0+2 0+440 0+2+3[]0 2 1
2+0+6 0+0+0 4+0+9] |2 0 3
1+0+4 0+0+0 2+0+6 7 0
—610+0+2 0+4+0 0+2+3[+|0 14
24046 0+0+0 4+0+9 14 0
5+0+16 0+0+0 1040+ 24
= |24+0+10 0+8+0 4+4+15
84+0+26 0+0+0 1640+39
30 0 48 7+2 040 1440
— |12 24 30|+ |0+0 14+2 740
48 0 78 14+0 0+0 2142
21 0 34 30 0 48 9 0 14
=112 8 23| —|12 24 30[+ [0 16 7
134 0 55 48 0 78] |14 0 23
21—-30 0—0 34—48 9 0 14
=112-12 8-24 23-30|+|0 16 7
34—48 0—0 55—78 14 0 23

(@a+b+c)@ +b3+c3-3abe) [(a-b)%+ m-c)?+ (c-a)?]
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34.

-9 0 -14 9 0 14
= 0 -16 -7+ 0 16 7
L—-14 0 —23 14 0 23
—-9+9 0+0 —-14+4+ 14
= 040 —16 4+ 16 —T74+7
L—14+ 14 0+0 —23 4+ 23

0 0 O

=10 0 O] =0 (Zero matrix)
0 0 O

= R.H.S. Proved.

/
oy |
- 7 cot o

vl = rcota
00 = h — xcota
V = mz?. (h — zcot )

V = mx?h — mx3cot o

% — 27zh — 37zl cot o
for maximum/minimum
av

% =Y

2nxh — 3mxz2cota = 0

__ 2h
Tr = ?tana
d%h
dz?
dx? x:%htana

Thus, volume is maximum.

= 2wh — 6wz cot o

= m(2h — 4h)=-2h<0

Volume is maximum at £ = 2—3h tan o

Maximum volume is
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35.

V =m.z%(h—zcota)

2
= w(%htana) [h — 23—htanacota

__4R? 2 h
= 7T74tan . §
V = 2—77rh3tan2a

Hence the required result

Equation of the given curve is

ar ik
A

y=1x24+2..0)

=2 =y—2

Here Vertex of the parabola is (0, 2).
Equation of the given line is y = X ...(i1)

Table of values for the line y = x

X 0 1 2

y 0 1 2

We know that it is a straight line passing through the origin and having slope 1 i.e.,

making an angle of 45° with x-axis.

Here also, Limits of integration area giventobex=0tox=3

.". Area bounded by parabola (i) namely y = x* + 2 the x - axis and the ordinates x
3 3

= 0to x = 3 is the area OACD and [ydz = [ (932 + 2) dx
0 0

3
_ (ﬂ;’_:“ + 2.7;) = (94 6) — 0 = 15...(ii)
0

Again Area bounded by parabola (i) namely y = X the x - axis and the ordinates x =
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3 3
0tox =3isthearea OABand [ydz = [zdz
0 0

(2 3__ 9 _ 9 ies
= (7)0 =5 — 0= 5 ..(i)
.. Required area = Area OBCD = Area OACD - Area OAB

= Area given by eq. (iii) — Area given by eq. (iv)
=15 — % = % sq. units

OR

Equation of the parabola is

4y = 3x% ...(I)

Equation of the line is 2y = 3x + 12 ...(ii)
— oy = 3a:;rl2 _ 37m+6
In the graph, points of intersection are B (4, 12) and C (-2, 3).

4

_f2 (%w —|—6) dx

Now, Area ABCD =

3 92 4
= [Za: + 693}
—2
=(12+24)-(3-12)
=45 sq units

Again, Area CDO + Area OAB =
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36.

.. Required area = Area ABCD - (Area CDO + Area OAB)
=45-18 = 27 sq. units

Let P(2 3, 4) be the given point and given equation of line be
243 _ y2_ =

3 _T_2§
LethJr?’:yT:g:)\(say)

r=3A—3,y=6A+2,z=2\

Coordinates of any point T on given line are (3A — 3,6\ + 2,2)).

Now, DR's of line PT

=BA—3—-2,6A+2—3,2)\—4)

= (BA—5,6A—1,2X\ —4)

since, the line PT is parallel to the plane

3x + 2y + 2 -5 =0,then,

ajag + bqby+ cqcy =0

[ line is parallel to the plane, therefore normal ]
to the plane is perpendicular to the line.
where a1 = 3\A —5,bp =6A —1,¢c; =2\ —4

| and a2 = 3,60 = 2,c0 =2

= (3A—5)3+ (BA—1)2+ (2A—4)2 =0

= 9A—-154+122—-24+4X—-8=0

= 26A—-25=0

= 20A=25=A=1

Coordinates of 7' = (3A — 3,6\ + 2,2))

= (0,8,2) [ A=1]

Now, the required distance between points

P(2 3, 4) and T(0, 8, 2) is given by

PT = \/(0—2)2+(8—3)2+(2—4)2

[ (z1,91,21) = (2,3,4) and (z2,y2,22) = (0,8,2)]

= 4+ 25+ 4 = /33 . units
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