S&K CLASSES

(Creatz'nj innovative minds. . . .

TARGET XII CBSE BOARD 2018

1 Mark Questions

. Calculate the direction cosines of the vector @ = 3i — 2j + 5k.

. Find the value of cos {cos‘1 (%5) + %} [Ans. 1]

. For what value of x, f(x) = |2x — 7| is not derivable. [Ans. x = =7/2]
. Find |adj (4)|, If |A| =7 of 3 x 3 matrix.
. Write the set of points of continuity of g(x) = |x — 1| + |x + 1].

2 Marks Questions
. 1Ff(x) = x%g(x) and g (1) = 6, g"(1) =3. find value of ' (1). [Ans. 15]
. What is the distance between the planes 2x + 2y —z+ 2 =0 and 4x+ 4y —2z+5=0.
[Ans. %]
. Write the line 2x = 3y = 4z in vector form.
. Find the equation of the line passing through point (1,0, 2) having direction ratios 3, —1, 5. prove that this
line passes through (4, —1, 7). [Ans. %1 =20 ﬂ]

-1 5
y+1

10. Find the equation of the line parallel to the line ’63;2 = ? and passing through the point (3,0, 5)

4" Marks Questions

11. Let N be the set of all natural numbers. A relation R be defined on Nx N by (a,b)R (¢c,d) & a+ b =
b + c. Show that R is equivalence relation.
Solution: (i) Sincea+b=b+a« (a,b)R(a,b).
~ R s reflexive.
(i) @ b)R(c,d)=>a+d=b+c
=>b+c=a+d
=>c+b=d+a
= (c,dR(ab)
~ R is symmetric
@) (@, b)R(c,dyand (c,d) R (e, T)
= a+d=b+candc+f=d+e
= a+d+tc+f=b+c+d+e
= a+f=b+e
= (@b)R(f
~ R is transitive. Thus R is an equivalence relationon N X N.
12. Let A=NX N, and let * be a binary operation on A defined by (a, b) * (c, d) = (ad + bc, bd) for all (a,
b), (c,d) € N X N.
Show that (i) ‘*’ is commutative on A.
(i1) “*’ is associative on A.
(1i1) “*” A has no identity element.
Solution: (i) For any (a, b), (c,d) € N X N, we have
(@, b) * (c, d) = (ad + bc, bd)
And, (c, d) * (a, b) = (cb + da, bd)
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Since addition and multiplication are commutative on N.
Therefore  ad +bc =cb + daand bd = db
= (ad + bc, bd) = (cb + da, db)
= (@, b) *(c,d)=(c, d) * (a, b).
(i1) For any (a, b), (c, d), (e, f) € A, we have
[(a, b) * (c, d)] * (e, f) = (ad + bc, bd) * (e, f)
= ((ad + bec)f + (bd)e, (bd)f)
= (adf + bcf + bde, bdf) 1)
[By comm. and Assoc. of add. and mult. on N]
And (a, b) * {(c, d) * (e, )} = (a, b) * (cf + de, df)
= (a(df) + b(cf + de), b(df))
= (adf + bcf + bde, bdf) 2
From (1) and (2) , we get {(a, b) * (c, d)} * (e, )
=(a, b) *{(c,d) * (e, f)} forall (a, b), (c,d), (e, ) ENXN =4
So, *is associative on A.
(iii) If possible, let (x, y) be the identity element in A.
Then (a, b) * (x,y)=(a, b) foralla,b e N
= (ay +bx, by) = (a, b) foralla,be N
= ay+bx=aandby=bforalla,be N
= x=0,y=1
But,0 € N.Therefore,(0,1) € N X N = A.
So, there is no identity element in A with respect to “*’.
13. Prove that
sin~1 % + sin~

1 _116_71'

65 2
Solution: L.H.S =sin '1(§.J1 4 + \/1 b i) + sin 11

169 25713 65
. .1 (48 15)
=Ssin (—— —

65 T 65

. 163
=sint=
65

65
=sn( 2. [12@) + 2 - &)

. .1 {63 63 16 16
=sin™ (—.—+—.—)
65 65 65 65

. 1(632%2+162 . _1 {652 .
=S|nl( )=sm 1(—)=sm 11=2=R.H.5S.
652 652 2

CIfFA= [_31 %],show that A> — 5A + 71 = 0.Use this result to find A™L.

5 .
— + sin
13

A= cosfO isind
[isine cos 0

[.CO.S 1o Lsmne], where n€e N.
isinnf cosnf

] ,then prove by principle of Mathematical Induction that A™ =

1
. Express the following matrix as the sum of a symmetric and a skew symmetric matrix. [—6
—4
Solution: For any square matrix A,
A=-(A+A)+-(A—A)
Where %2 (A + A’) is a symmetric matrix and %2 (A — A’) is skew — Symmetric matrix.

1 3 5 1 -6 —4
Given A=|-6 8 3| ~4=[3 8 6

-4 6 5 5 3 5

) J1+1 3-6 5-47 12 -3 1
#A+A)=E—6+3 8+8 3+6|=2|-3 16 9
-445 6+3 545 1 9 10
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9
2
8
9
2
C

This matrix is a symmetri

This matrix is a skew-symmetric matrix,
Now A=-(A+A)+2(A—-4)
2

Z |
_ 3
2

0|

Njw O NIv

17. Prove that
1+a

Solution: Let A=

Then, A= (abc).

IrsIm +

>z 41

c C c
[Taking a, b, c common from Ry, Ry, R respectively]

= (abe). (> + 74 +1)

= (abc). (2 + % + % + 1) [C; > (C;,—C3)and C, -

(G2 = G3)]
1

-1

= 1,11 0
= (abc).(a+b+c+ 1).(1).|_1
= (abc). iiris1)a

a b c
= (abc).(§+%+%+ 1) = (bc + ca + ab + abc)
V1+x2-V1-x2 , dy
——F——|, find —=
VitxZ+Vi-x2)’ dx

. VitxZ—Vi-x2
- - -1
Solution: Here y = tan (—W+W)
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Put X* = cos 0
—1 (V1+cos8—v1—cosO
y = tan
i V1+cos8+vV1—-cos 8
\/Ecosg— \/Esing
_\/E cosg + \/fsing
[ ‘]
1 1—tanEl

6
_1+tan5

=tan~!

=tan~

i 0
=tan~!|tan (E — —)]
i 4 2

T %] T 1 -1
==—==-=—=CO0S
4 2 4

Diff. w.r.t. x, we get
% _0_1 2 (o5 52
ax—Ol 2.dxl(cos dx)
—_ 2z - el 2
= o @ (x*)
=1 1 oy=_x
T2 Vi X T T

19. If x = a(6 +sinf),y = a(1 — cos B), find ZZTZ at 6 =

>
Solution: Given, x = a(8 + sin8) = Z—g =a(1l+ cosh)

x2

A

d .
and y=a(l—cosf)= % = asin 6
dy _ dy/df
dx dx/dé
.0 0
_ asin@ _ ZsmEcosE
" a(1+cos@) Zcoszg

d? d 6
dx? dx 2

_d ( 9) ae
=—|(tan—-).—
ae 2/ dx

_ 1 2 0 dx
= ESBC E/E
20
-2 "2
a(1—cos @)
m d%y 1 2T 1 1
-, === -SeC —.—F/—— = —
2 dx? 2 4 a(1+cosg) a
20. Verify Rolle’s theorem for the function f(x) = 2x3 + x2 — 4x — 2, where —% <x <2
Solution: Given, f(x) = 2x3 +x%—4x — 2 (1)
(x) = 6x%+2x —4 (2)
Clearly f°(x) is finite and unique for all x and hence f(x) is differentiable and continuous at all x,
(Alternatively as f(x) is polynomial in x, it is differentiable and continuous everywhere)

Therefore,
Q) f(x) is continuous at all x and hence also continuous in [— % x/?]

(i) f(x) is differentiable in (—%,\/7)
1 1 1 1
(iii)  Also from (1),f(—5) :2(_§)+Z_4(_5>_2 = 0and )
F(V2) =22VZ+2-0Z-2=0 « f(-3) = F(V2)
Hence all conditions of Rolle’s theorem are satisfied for f(x) in [—%\/?]
Now from (2), f(c)=0
o 6c’+2c-4=0 ©3c?+c-2=0

& 3c?+3c-2c-2=0e (c+1)(Bc-2)=0
& c=-1,2/3

0
= tan-
2

lsec
2

At 0=
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But —%<c<\/§ .'.c=§
Thus we get at least one ¢ (= 2) ,Where — % < ¢ <+2suchthat f'(c) =0
Thus Rolle’s theorem has been verified.
21. Verify Lagrange’s mean value theorem for the function f(x) = Vx? — 4 in the interval [2, 4].
Solution:  f(x) =Vx? —4 forx € [2,4] (1D
X
From (l), ' f(X) = ﬁ ' .
Clearly f(x) is continuous in [2, 4] and derivable in (2, 4).
= Conditions of Lagrange’s mean value theorem are satisfied for f(x) in [2, 4]

= forall c € (2,4) such that
f(c )_f(b) fla) _ f)-7()

-0

= m
= ¢’ =3(c*-4)
= 2c2=12=c=+6 [c = —/6does not lie in (2,4)]
Hence  c=+/6 € (2,4).
Thus Lagrange’s mean value theorem has been verified.
. Find the intervals in which the function f given by f(x) = 2x* — 21x? + 36x — 40Qis (i) strictly increasing,
(i) strictly decreasing.
Solution: Here, f(x) = 2x* — 21x% + 36x — 40
=>  P(x)=6x"—42x + 36
= 6(x% — 7x +6)
=6(Xx—1)(Xx—6)

Sign scheme for (x) i.e., for (x — l)(x 6)1s

—0o< i i Q

tve 1 -ve 6

Putx=0
From sign scheme for f’(X), it is clear that
Q) F’(x) > 01in (e, 1) and in (6, o), therefore, f is strictly increasing in (-o0, 1) and in (6, ).

Here f is also strictly increasing in (-o0, 1] and [6, ) as it is continuous at x = 1 and x = 6.
(i)  F’(x)<0in(1,), therefore, f is strictly decreasing in (1,6).

Here f is also strictly decreasing in [1,6].

1

. Find the approximate value of (255)# using differentials.

Solution: we have to find the approxmate value of (255)4 therefore
We take f(x) = x¥*
3
=(x) "=
f (%) oz

flx+6x) = f(x) + 6x. f (x) (approximately)
= (x+6x)4—x4+— ox

4x4
We know the value of (256)2 which is equal to 4.
Putting X =256, x + 6x = 255 so that 6x = —1in (3),we get
1 1
(255)7 = (256)1 + —— (—1)

4(256)4

1023

= 3.9961.
256 256

. Water is running out of a conical funnel at the rate of 5 cm*/sec. if the radius of the base of the funnel is
10 cm and altitude is 20 cm, find the rate at which the water level is dropping when it is 5 cm from the
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top. [Ans. E cm/
sec]
Find the intervals in which the function f(x) = sin*x + cos*x,0 < x < g IS increasing or decreasing.

[Increasing in (Z’E) decreasing in (0, Z)]
. Find the value of +0.037. [0.1925]

_mes

(x2-1)(2x+3)

. — [ 2x73
Solution:-  Letl = [ = o
2x—3 _ 2x—3

(x2-1)(2x+3)  (x—1) (x+1)(2x+3)
-1 5 24 . . . .
= oD +3 eyl (2x+3) [on resolving into partial fractions}]
1 24 dx

[= —= [Z 222

xX— 1 x+1 2x+3
= —%loglx — 1] +Elog|x + 1| —?logIZx +3|+c

. Evaluate: [

Now,

fﬂ
2x24+4x-3 il

Solution:- Let] = [——

2x4+4x-3
Let 2x+1=A- (2x2+ 4x—3)+ B =A(4x +3) + B
Equation the coefficient of similar power of x, we get

44=2 = A=

and 4A+B=1=>B= -1

1 4x+a)-1
2T 0k
dx

. Evaluate : dx

f2x42+4ic—3 p
X+ X
fz 24 4x-3 f2x2+4x—3 e
Ly— L, +c

4x+4 dx
Where, fm dx and I, = fm
Tofind:put 2x2+ 4x —3 =t = (4x + 4)dx = dt
Now, I, = f%=10g1t=1og|2x2+4x—3|

Again, B= f—dx =%f x

2x2+4x-3 x2+2x—%

dx
2
(x+1)2— (\E)
x+1-

log

x+1+

A e [
= 2\/1_0log
x+1+\f
From (1), (2) and (3), we get

Now, I

1
2
1
2

~
Juy

1

5
-l

log
\/_ x+1+\E

= —1og|2x +4x — 3| — >

29. Evaluate : f:/z(\/tanx + Veotx) dx
Solution:- fon/z(\/tanx + Veotx) dx =

/2 (Vsinx = +/cosx
fO (\/m-'_\/sinx)
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/2 sin x+cosx /2 sinx+cosx
= [[PILE gy = V2 [ dx ]
m V2sinxcosx
sinx —cosx =t = (cosx + sinx) dx = dt

x=0,t =sin0—cos0= —1and
x—E t—sinz—cosz=1—0=1

f (\/tanx + \/COUC) dx = V2 fwm V2 [sin™']y
- VZlsin ()= sin”t (1)) = V2 (2= (=)

2

2 in2
. Evaluate: ["/? 202

0 sin* x-l}cos‘*x y
/2 sin2x /2 sin2x
Solution:- Let] = f sin* x+cos*x o f sin* x+(1-sin? x)2
Let sin? x = t.then,2sinx cosx dx = dt = sin2x dx =dt
Also x=0 =>t=sin20=0andx=g=>tsin2§=1

1 dt
Now, I= | Tracoe

dx

_fl dt
0 2t2-2t+1

= [tan ! 2t —D]§ =tan"t1 —tan™ (-1) =

Y
i (3
. Evaluate : fon/zlogsinxdx
Solution:-  Let = fon/zlogsinxdx
Then, I = fon/zlogsin (g— x) dx
= fon/zlogcosxdx
Adding (1) and (2), we get
2 = fon/z(logsinx+logcosx) dx = fon/zlog(sinxcosx)dx
= [*)pg (2 (lo sin2x —log2 ) dx
/“log g g
L f:/zlogstxdx —long0 /2 dx
= fon/z log sin 2xdx — glog 2

Now, fon/z log sin 2xdx :% fon log sin zdz
_ l /2 .
== 2., " logsinzdz

= fon/zlogsinzdz = fonlogsinxdx =1
From (3) 21 =1~—~log2 I= —>log2
Note:
(1) fon/z log cos xdx = fon/z log sin xdx = —g log 2
2) fon/z log cosec xdx = —fon/z log sin xdx = glogZ
/2 _ /2 T
J, “logsecxdx = — [ " logcos xdx = Slog2
. Evaluate : ff(xz — x)dxas the limit of a sum.
Solution:- [} f(x) dx = limp_oh XJ=y f (a+7h) (1)
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Where, nh=b—aandn - o«

Here, f(x) =x*—x,a=1,b =4

nh=b—-—a=4-1=3

Now, fla+7rh)=(a+7rh)?— (a+rh)
=1 +7rh)?— (1+7rh)
=1+2rh+71%h? —-1—rh
=h?r?2+rh

From (1), ['(x? — x) dx = limyo X7y h (h*r? + rh)
= limp, o 27", (h3 12 + h%r)
= limp, ,o(R° XPo 7% + h? ¥, 7)
= limy, o[R3 (12 + 22+ ....4n®) + h?2(1 + 2+ - ... +n)]

T 3z n(n+1) 2n+1) 2 n(n+1)
= limy ¢ |h — T h® ——

2
nh(nh+h)(2nh+h) n nh (nh+h)

2

3@+ (64h) + 3(32+h)]
9 27
e =9ti=g
. fa=51—j+7kand b = i —j+ Ak, find A such that @ + band a — b are orthogonal.
Solution:-  d@+b = (50— +7k)+ (i—J+Ak)
=6i—2j+ (7+ )k
G+b=41+0j+ (7+ Dk
Now @ + b and @ — b are orthogonal
(@+b).(@a—b)=0
[61—2f + (7+ k][4t +0/+ (7-Dk]=0
6xX4—-2%Xx0+(74+20).(7-21)=0
244+449-22=0
=73 = 1= +73
. Find a unit vector pefpendicular to the plane of two vectors. @ =1 —j+ 2k and b=2i+ 3j— k
Solution:- By definition of vector product, @ x b is perpendicular to the plane of G and b .

Therefore, unit vector perpendicular to the plane of @ and b.

axb cross product

(D)

~ |@axb|  Modulus of cross product

- k
_]1 2l=01-6)i—(-1-4)j+ B+2)k
3. —1
= —5i+5j + 5k
| xb| = J(=5)2+ (5)2+ (5)2 = V75 =53
Hence form (1), the required unit vector
_ —5i+5j+5k
~ 5v3 A
A
“GtTETH
35. Two dice are rolled once. Find the probability that:
0] The number on two dice are different
(i) The total of numbers on the two dice is at least 4
Solution:-
Total number of cases =6 X 6 = 36
0] When the number on the two dice are different,
The number of favorable cases = 6 X 5 = 30
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30 5
The reqd. prob = pvlis

P(X =24)

Where X = toatl of the number on the two dice
=1-[PX=2)+ P (X =3)]
=1-PX=2)—-PX=3)

12

36 36
(There is only one favorable case for X = 2, namely (1, 1) and two favorable cases for X = 3,
namely (1, 2)
and (2, 1))
3 1 11
=l-n=1-57%
. From a lot of 30 bulbs, which includes 6 defective bulbs? A sample of 3 bulbs is drawn at random with

replacement. Find the probability distribution of the number of defective bulbs.

Solution:-

There are 6 defective bulbs and 24 non-defective bulbs. Let X denotes the random variable: “the number
of defective bulbs”. Then X can take values 0, 1, 2 or 3.

Let D;, Dy, D3 be the events of drawing a defective bulb in first, second and third draws respectively.

Since bulbs are replaced, therefore P (D;) = P (D) = P (D3) = 3% ==

5
Clearly D;, D, D3 are independent events probability that
Now, P (X = 0) = P (D, D;D3)
=P (D) P (D) P (D3)
4 4 4 64

=-X-X=-=-—
57575 125

P (X - 1) = P (Dl 5253_0I 51D253_0T 51521)3) N
= P (D1D2D32+ P£D1D2D3)_+ P (D1D2D3_)
=P (Dy) P (Dy) P(D3) + P(D,) P(D,) P (Ds)

1 4 4 4 1 4 4 4 1
=-X-X=-+-X-X=+-X=-X=<
5 +5 5 5+5

575
_ 16 , 16 , 16 _ 48

= st T
P (X = 2) = P (D1D2D3 0T_D1D2D3 or 91D2D3) _
= P (D1D2D3) + P (_D1D2D3) + P (D1D2D3) _
= f (D11) IZ (D21) P4(D31) +4P (101)11J (Dz) P (D3) + P (Dy) P (D) P (Ds)
:EXEXE-F EX—XE-FEXEXE
4 4 4 12

T 125 ' 125 | 125 125
P.(X =3) = P(D; D;D3)
1

=P (D)P (D) P (D) =¢x;X; =10
The required probability distribution of X is:

5 5

X 0 1 2 3
P(x) 64 48 12

125 125 125 125

. 10 coins are tossed what is the probability that exactly 5 heads appear? Also find the probability of
getting at least 8 heads.
Solution:-
Let E = the event of occurrence of head on one coin
Then P=P(E)=% and q=1—p=%
Here n = 10 (since 10 coins have been tossed)
Now P (r) = probability that events E will occure exactly r times in 5 trials
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— r ,n-—-r
=nc,. P q

[10

. — 5 5 _ 110
Required probability = 10, p>q> = 1515'(

1
2
Second part: Required probability

=P(@8)+ P(9)+ P (10)
=10¢y p°q® + 10¢4,p%q" + 10¢,,p*°q°
18  [1\? 1\° 1 1\10
=45 (5)10- () +10 () 3+1.0)
1 7 7
=56.() =3 =15
. The probability that student entering a university will graduate is 0.4. find the probability that out of 3
students of the university:
Q) None will graduate.
(i) Only one will graduate.
(iii)  All will graduate.
Solution:- Let X be the number of students who graduate.
P = probability that a student graduate = 0.4
= q=1-p=1-04=0.6 and-n = 3.
Here : (g +p)" = (0.6 +0.4)3
Q) P (none will graduate )
=P (X =0)= nc,q"p°
= 3¢, q° = (0.6)* = 0.216

(i) P (only one will graduate)
=P (X =1)= ngyq™'p!
= 3¢, 4> p =3 (0.6) (0.4) =0.432
(iii) P (AUl will graduate)
=P (X =3) = ng, ¢"°p* = n¢, ¢°p°
= (0.4)3 = 0.064
X 1
. Differentiate (x + i) 4 204 wrt x.
x 2 1
(A (x + )" [T+ tog (x+ )] + 20 [£ (1+7) = tog <]
My = A(x +4/1 +x2)n, prove that (x? + 1)32732]+x %—nzy =0
asing (x+1), ifx <0

tan x—sinx

is continuous at

. Find the value of ‘a’ for which the function f defined as f(x) = {

, if x>0

X3
x=0.

Ans. L.H.L = limy g asin” {(—h+ 1}

. . T mh
= limy ¢ asm{——;}

\ Th
= limy, ¢ a.cos— = a. cos0 — a.
tanh—-sinh

h3

. tanh (1-cosh)
= Limy_,g -

R.H. L.x -0 — llmh -0

For continuity at x = 0:
L.HL,g=RHL,_o=f(0)=a
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6 Marks Questions

42. Consider f:R - [—5, ) given by f(x) = 9x? + 6x — 5,where R* is the set of all non —

negative real numbers. show that f is invertible with f~1(y) = yyred

3
Solution: Given f: R - [—5, ) given by f(x) = 9x* + 6x — 5
To test whether f is one-one: Let X1, X2 € R, such that f(x;) = f(x2)
Now f(X1) = f(X2) = 9x1% + 6X1 — 5 = 9x;° + 6X, — 5
= 9(X:% — X2%) + 6(X1- X2) = 0
= 9(X1 — X2)(X1 + X2) + 6(X1 —X2) =0
= (X1 —X2)[9(X1 + X2) + 6] =0
=>X;—X2=0 [ x1,X2 €E Ry = 9(x; +x3) +6 % 0]
= X1 =Xo
Hence f is one-one.
To test whether f is onto: Let y be an arbitrary element of [.-5, )
Let fx)=y
Now y = f(x) = y 9x? + 6x — 5
>0 +6x—(5+y)=0
—6++/36+36(5+y)
18
—6+6,/6+y
18

14 /67y

=>x =

=>x =

=>x =

3
> X = _1+\3/m = 6—;3]_1 [‘-' y € [_51 OO) X = O]
= x € domain R,

Hence f is onto.
To find f*:
(fof Dx=x
F(F () =x
g(f72(0)) + 671 (x)— 5 =x=0
fl(x)= 6 +36+
fle) =

3
O

1 =1 2]1[-2 0 1
43. Use product [0 2 —3] [ 9 2 —3] to solve the system of equations x —y + 2z = 1, 2y —
1

3 -2 4 -2
3z=1,3x—2y +4z = 2.
2 =1 1 3 -1
CfA=|-1 2 —1] and B | 1 1 ]; find AB and hence solve the equations
1 -1 2 -1 3
2x—y+z=-1
—x+2y—2z=4%
x—y+2z=-3
. A square piece of tin of side 18 cm is to be made into a box without a top by cutting a square piece from
each corner and folding up the flaps. What should be the side of the square to be cut off, so that the
volume of the box be maximum? Also find the maximum volume of the box.
Solution: Let the side of the square piece cut from each corner of the given

square plate (side = 18 cm) be x cm. then the open box has dimensions

6
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18 — 2x, 18 — 2x, x (in cm)

V = Volume of the open box
= (18 — 2x)%.x

V = 324x — 72x% + 4x°

C
= % = 324 — 144x + 12x2
d2v

And — = —144 + 24x
dx?

For maximum or minimum,
Z—z=0=>324—144x+12x2 =0
= x> —12x+27=0
=x=30.

[y S ——

x

Z__

B A
i

x| =Z--

Clearly x # 9.
2
For x:3,%=—144+24><3=—72 <0

~ Volume is maximum , when side of the square cut off is 3 cm.
Max. value of the volume = (18 — 2 x 3)* x 3 =432 cm®

. Show that the right triangle of maximum area that can be inscribed in a circle is can.isosceles triangle.

. A given quantity of metal is to be cast half cylinder with a rectangular box and semicircular ends. Show
that the total surface area is minimum when the ratio of the length of cylinder to the diameter of its
semicircular ends is m: (7 + 2).

. Using integration, find the area of A ABC, whose verticesare A (2, 0), B (4, 5) and C (6, 3).

Solution:- The equation of sides AB is

5—
y—0= §4 Z; (x—2)ory——(x—2)

The equation of sides BC is
(3-5) _
y—5= o) (x—4)ory= —x+9
The equation of sides AC is
_ G20 EP
y—0=r3 c—2)ory=7(x=2)
We draw perpendicular BP and CQ on the x —axis.
Area of A ABC = ar (A APB) + ar (trapezium BPQC) — ar (A AQC)

= f:YAB dx + f46YBc dx — f: Yac dx
54 6 3 (6
4:5f2 (x—26)dx+f4(9—xG)dx—Zf2(x—2) dx
5 [x?2 x? 3 [x?
=2 [T -ax] 4 fox 5] -3 |5 - )

= g[o — =21+ (36 —28) —>[6 — (-2)] = (5 + 8 — 6)sq. units =7 sq.

)

49. Find the area of the region included between the parabolas y? = 4ax and x? = 4ay,where a > 0.
Solution:- The given parabola are y? = 4ax (D)
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And x? = 4ay (2)
In order to find the points of intersection of the given curves, we solve (1) are (2) simultaneously.

Putting X = 5 from (1) in (2) we get

y4—

——=day = y*- 64’y =0
=y (y3—64a®)=0
= y=0o0r,y =4a
16a?

Now, from (1) (y =0 = x = 0) and (y=4a=>x= - =4a)

Thus, the points of intersection of the two parabola are O (0, 0) and A (4a, 4a).
Required area OBAO

4
= [7°0n —y2) dx
= f:ay dx for (y? =4ax) — f04aydx for (x% = 4ay)
__ (4a _ 4aﬁ _ 2 3/24a—i£4a
= [“2vax dx - [}"% dx = [2valx ]O 4a[3]0

_ [¢Va 32 _ 1 3 _ (32a* 16a*\ _ 16a® ;
—[3 .(4a) 12a><64a] —( S . )— - Sq.units

2
Hence, the required area = mTa sg. units.
Y

A

2 = 4ay

Y? = 4ax
A (43, 4a)

P (4a,0) . X

VY"
. Find the area lying above the x ~axis and included between the curves x? + y? = 8x and y? = 4x.
Solution:-  The given curves are x2 + y? = 8x (1)
And y? = 4x (2)
The equation (1) can be written as (x — 4)2 + (y — 0)2? = 42, which represent a circle with centre (4,
0) and radius 4 units.
The equation (2) i.e., y? = 4x represent a right handed parabola with vertex (0, 0) and axis y = 0
A rough sketch of the curves is shown in figure solving (1) and (2), we get
X4 4x=8x = x*—4x=0=>x=04
When x = 0,y = 0 and when x = 4,y = 4 (in first quadrant).
Thus the point of intersection of the two curves are (0, 0) and (4,4) above the x — axis.
The required area has been shaded in figure
Required are OPRQO

= area OPQO + area QPRQ = f04y dx (for parabola) + ffy dx (for circle)
= f:Z\/E dx + f48\/42 — (x—4)? dx
( y2=4x = y=2Vxand (x —4)? + y? =42 = y = /42 — (x — 4)? in the first quadrant)
4
=2 Ex?’/z]o + [N dt

(In 2nd integral,put x —4 =t = dx = dt,whenx = 4,t = 0 and when x = 8,t = 4)
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4
V422 2
2[43/2 ] [t ot +—4 sin71t

0
g X8+ (0+8sin™1) — (0 +8sin~10)
=?+ 8.5—O=§(8+3n) sg. units.
Y

A

Y’
51. Solve: (Bxy + y?) dx + (x> + xy) dy = 0
Solution:- The given equation may be written as
dy _ = (3xy+y?)
ax (x2+4xy)
When x is replaced by kx and y by ky, R.H.S. of equation (1) remains the same, therefore, equation is

a homogeneous differential equation.
dv

Puty = vx, then—— vt+x —

Now equation (1) becomes
dv —(3vx2+v2x2)
dx (x2+vx2)

dv _ - (3viv?)
Or v+x = AT

dv (3v+v?)
o x g [ (1+v) v]

_ 2
Oor A v _ 2(2v+v?)
(1+v)

dx (1+v)
Or (Qu+v?2)

v=—2dx
X
(1+v) 2 _
Or f(2v+v2) dv+ [Zdx=logC

Or %longv + v2| % 2log|x| = logC
Oor  log|x?V2v + v?| = log C

Or log|x m| =logC

Or xm = *C

or  x2(2xy+y?) =C?
. Solve the following differential equation.

d
—y+secx.y = tanx (O <x <E)
dx 2

v+x—

Solution:- The given D.E is % +secx.y = tanx

This is a linear D.E. of the form 2 + Py = Q.

Where, P =secxand Q = tanx
Now, |.F.= efP dx _ efsecxdx
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— elog(secx+tanx) —secx + tanx
The solution of equation (1) is given by
y.(secx +tanx) = [tanx (secx + tanx) dx + ¢
= [(secx tanx + tan?x) dx +c
= [secxtanx dx + [sec?xdx— [1l.dx+c
y (secx + tanx) =secx+tanx —x +c

ThIS is the required solution of the given differential equation.

. Show that the two lines Tl =2z d— = yT_l = z intersect. Find also the point of

3 4
intersection of these lines.
Solution:- Given lines are

(1)
And )

Any point on Ilne (1) IS P (2r+1,3r+2,4r +3)
Any point on line (2) is Q (54 + 4,24+ 1,1)
Llnes (1) and (2) will intersect if P and Q coincide for some value of A and r.
o 2r+1=51+4 = 2r—51 =3 (1)
3r+2=21+1 = 3r—-21= =1 ..(2)
dr+3= 21 = 4r — A= -3 .....(3)
Solving (1) and (2), we getr = —1,A = —1
Clearly these values of r and A satisfy equation (3)
Putting the value of r,we have P = (—1,—1,—-1)
Hence lines (1) and (2) intersect at (—1,=1, —1).
. Find the distance of the point (2, 3, 4)-from the plane 3x + 2y + 2z + 5 = 0, measured parallel to the
lineX2 =2 -2
6

>
Solutlon - The given plane is

3x+2y+2z+5=0 (D)
Given line is xTJ“?’ =Y2_z . 2)

6 2
Equation of line through P (2, 3, 4) and parallel to the line (2) is
x_—Z — y—3 z—4

Any pointon itis Q (3k + 2,6k + 3,2k + 4)
If it lie on (1), then
3(3k +2) +2(6k+3)+2(2k+4)+5=0
= 25k+25=0 = k= -1
The required distance
PQ=J2+1)2+ 3+3)2+ (4—2)2=+49=7.
. Find the equation of the plane passing through the intersection of planes 2x + 3y —z = —1 and
x+y—2z+ 3 = 0 and perpendicular to the plane 3x —y — 2z = 4. Also find the inclination of this

plane with xy-plane. [Ans. +13y + 4z = 90, cos™! (\/% )]

. A man is kown to speak the truth 3 out of 4 times. He throws a die and reports that it is six. Find the
probability that it is actually a six.
Solution:-
Let A = the event that man reports occurrence of 6
Let A; = the event of occurrence of 6 when a die is thrown and
A, = the event of non- occurrence of 6 when a die is thrown.
Now by Bayes’ theorem,

_ P (A1).P (A/A1)
P (4,/4) = P(A1).P(A/A1)+ P(43).P (A/A3) (1)

5
P (A)) = zand (4;) =2
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P (A/A,) = Probability that man reports occurrence of 6 when 6 has actually occurred.
= Probability that the man speaks the truth = %
P (A/A,) = Probability that man reports occurrence of 6 when 6 has not actually occurred.
= Probability that the man tells a lie = i
Putting these values in (1), we get
13

P(Ay/A) =rfiy=2

6'4 64
57. A box contains 2 gold and 3 silver coins. Another box contains 3 gold and 3 silver coins. A box is
chosen random and a coin is drawn from it. If the selected coin is a gold coin, find the probability that it
was drawn from the second box.
Solution:-
Let E; and E; be the events of selecting box I and box 11 respectively.

Let E be the event of selecting a gold coin. Then
P (El) = % = P(Ez)
1

P(E/E) =2;P(E/E) =2=3

By Bayes’ theorem, the required probability

_ _ P (Ez). P(E/Ey)
=P (E;/E) = P (E1). P (E/E1)+ P (E).P (E/Ey)

9
. A farmer has a supply of chemical fertilizer of type | which contains.10% nitrogen and 6% phosphoric

acid and type Il fertilizer which contains 5% nitrogen and 10% phosphoric acid. After testing the soil
conditions of a field. It is found that atleast 14 Kg of nitrogen and 14 kg of phosphoric acid is required
for a good crop. The fertilizer type | costs Rs.2.00 per kgand type Il costs Rs.3.00 per kg. how many
kilograms of each fertilizer should be used to meet;the requirement and the cost be minimum. [Ans.
Minimum at (10.80).and is equal to Rs. 440]

. If a young man rides his motorcycle at 25 km/hr. he had to spend Rs. 2 per km on petrol. If he rides at a
faster speed of 40 km/hr. the petrol cost increases at Rs. 5 per km. he has Rs. 100 to spend on petrol and
wishes tofind what is the maximum distance he can travel within one hour. Express this as LPP and

solve it graphically. [Maximum at (?.?)]

. Show that the lines ’%3 = y_—? = # and x_—j = % = %7 are coplanar. Also find the equation of the plane
containing them, [Ans.x + y +z = 0]

. Find the equation of the plane passing through, the point (=1, 3,2) and perpendicular to each of the
placesx +2y +3z=5and 3x + 3y +z = 0.

[Ans. 7x — 8y + 3z + 25 = 0]

. A school wants to awards its students for the values of Honesty, Regularity and Hard work with a total cash
awards of ‘Rs. 6000. Three times the award money for hard work added to that given for Honesty amounts to Rs.
11,000. The award money given for Honesty and Hard work together is double the one given for Regularity.
Represent the above situation algebraically and find the award money for each value, using matrix method. Apart
from these values, namely, Honesty, Regularity and hard work, suggest one more value which the school must
include for awards.

Ans. Let awards money for Honesty, Regularity and Hard work be Rs. x, RS. y and Rs. z respectively.
According to given conditions,
x+y+z=6000
= x+y+z=6000
X + 3z = 11000
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x + 0y +3z=11000
x+z=2y
= x—2y+z=0
Corresponding matrix equation is

6000
[ ] 11000
—2 1

AX B is matrix equatlon, its equation, its solution
IsX =A"1B,

Where A~1 |A| adj A

1 1 1
|Al=]1 0 3
1 -2 1
=1(6) — 1(-2) + 1(-2)
=6+0.
Cofactors of each element in |A| are
A1 =(0+6)=6 A, =—(1-3)=2
Az =(-2-0)=-2|4,=-1+2)= -3
Ay =(1-1)=0 Ayz=—(-2-1)=3
A;;=3-0)=3 Az, =—B—-1)=-2
A3 =(0—-1)=—
6 2 =21
AdjA=|-3 0 3]
-2 -1

3
-2
-1

6000
11000

[From (1]

L [ 36000 — 33000 +0
" 12000+ 0—-0
|1—12000+ 330000

. 3000 500
= 5[12000] = 2000]
21000 3500
x =500,y =2000,z = 3500
Award money for Honesty,
x = Rs.500
Award money for Regularity,
y = Rs. 2000
Award money for Hard work,
z = Rs. 3500
The value which should be included is Empathy.

63. 10 students were selected from a school on the basis of values for giving awards and were divided into three
groups. The first group comprises hard workers, the second group has honest and law abiding students and the
third group contains Vigilant and Obedient students. Double the number of students of the first group added to the
number in the second group gives 13, while the combined strength of first and second group is four times that of
the third group. Using matrix method, find the number of students in each group. Apart from the values, Hard
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work, Honesty and Respect for law, Vigilance and Obedience, suggest one more value, which in your opinion,
the school should consider for awards.
. Let there be x students in Hard workers, y students in honest and law abiding students and z students in Vigilant

Obedient group.
According to given conditions
x+y+z=10
2x+y =13
x+y—4z=0
Corresponding matrix equation is
1 1 17rx 10
2 1 0 [y] = 13]
1 1 41tz 0
i.e. AX =B
Its solutionis X = A1 B,
Where A1 = ﬁade
1 1 1
[Al=12 1 0
1 1 —4
=1(—4)-1(-8)+ 1(1)
=—44+84+1=5+0
Cofactors of each element in |A| are
Aj;=(-4-0=-4 A,=-(-8-0)=8
Az =02-1D=1 Ay =—(—4-1)=5
App=(-4-1)= -5 A;=-1-1)=0
A3 =(0-1)= -1 Az =—(0=2)=2
Azz=(1-2)= -1
-4 8 1
AdjA=[5 -5 0 ]
-1 2 -1
-4 5 -1
_ [ 5 502 }
1 0 -1
-4 5 -1
At=2 [ 8. -5 2 ]
1 0 -1
From (i), we get

L -4 5 —11110
X = 5|8 -5 /21|13
1 0 ~1110

1 —40+65—-0
=9 80—-65+0
10+0-0

X L 25 5
[Y] = s 151 =13
z 10 2

x=5y=3,z=2
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