1. Select and write the correct answer for the following multiple-choice type of questions :

()

(i)

(iii)

(iv)

v)

Solution
MATHEMATICS

Class 12 - Maths & Stats (Gen)

Section A

©p—(gh~r)

Explanation: {

~[pA(g—r)

=~pV~(g—r1)
=p—[~(@—=n)]...[.p—>g=~pVd
=p—[~(~qVr)

E:o%(q/\w")

(@ —= \/10
Explanation: {
Here, we have

a=18,b=24,c=30
a+b+c

2
_ 18424430 _ 72 _ g0

2 2
A —b)(s—
Sm_ (s—b)(s—0)
be
(36—24)(36— 30) 12x6 _ [1
- 24><30 24x30 10
SlIl —_
T

d) +1
Explanation: {
Here we have the combined equation as 122 + bzy — y®> = 0

Comparing this equation with standard equation az® + 2hzy + by* = 0, we get

a=12,2h=bb=—1

.". Let m; and my be the slopes of the lines represented by given combined equation.

S.mp +me = % =b and mims = Z:—12

(’I’I’Ll — m2) = (m1 + mg) — 4dmymy
(7)2 = b* — 4(~12) ... [ givenmy — my =7]

.49 = b + 48
b =49 — 48=1
b=+1

@ (~pAgVr~r
Explanation: {
~[(pv ~q) ATl
=~ (pV ~ q)V ~r... [De Morgan's law]
= (~pAq)V~r... [DeMorgan's law]
(0
Explanation: {
sec<$—+y) = a2
z—y

+ _
. % = sec 1((12) =b (say)
sx+y=bx — by
L1+ dy=0-1z

(-1

= \n1)?
y=cx,wherec= 2L =¥ (i)
"y_ > _b+1_z cen

Differentiating w.r.t. , we get
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(vi)

(vii)

(viii)

dx
L (ii)[From (I)]
dx
a2y % vl
w2
z % -y
= <m2> ...[ From (ii)]
=¥X¥%_—9

(d) tan( ) +c
Explanation: {

14+cosz

(d)secz + tanz
Explanation: {

d
= + ysecx =tanz
dz

This is of the form Z—y + Py = Q, where P = secx
XL

“1F. = el Pdz — o[secadr _  log|secz+tanz|
S LE. =secx + tanw

(b) 2.4
Explanation: {
E(X)=np

+.6=n(0.6)

S.n=10
g=1-p=1-06=0.4
Var(X) = npq

= (10)(0.6)(0.4)

=24

2. Answer the following questions :

@) If h% = ab, then the lines represented by the equation az? + 2 hzy + by? = 0 are coincident.

.. The slopes of the lines will be equal.

*. The ratio of their slopes =1:1
(11)5a— 3b—2c=0

s.c

-.2¢ =5a— 3b
_ 5a—3b
= T,
_ 5a-3b
T 5-3

ol

This shows that the point C divides BA externally in the ratio 5:3.
(iii)Let I = f

(3

—f

(1V)(

o Loody
Here, the highest order derivative is (y'"') i.e. d—z with power 2.
&L’

2+4m+8

5 coefficient of m) = (% X 4)2 =(2)2=4

—f dz —f dx
ac2+4ac+4 4+8 z24-4z+4+4

(z+2) +22

= —tan’l(%ﬁ) +c

"M? 1 3(y") + 3zy’ + 5y =0

By definition of order and degree,

order : 3 and degree : 2
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Section B

—q) < (~pVag)
P q P—q ~p -pVgq (P—q) < (~pVa)
T T T F T T
T F F F F T
F T T T T T
F F T T T T
All the truth values in the last column are T. Hence, it is a tautology.
cosf —sinf 0
.Let A= | sinf cosf 0
0 0 0
2. JA| = cosf(0 — 0) — (—sin6)(0 — 0) + 0(0 — 0)
=0+0+4+0

SJAl=0
.. A is a singular matrix.

.". Inverse of the given matrix does not exist.
.Letz =sin? (— ! )

V2
sing = — L
c. v
c.sinz = sin(fg)
. _ — T
ST=

inci inlig[—ZX _T _4 s
The principal value of sin™" is [ 5 2] and 5 < , < 5

'x—__ﬂ-
. —4

Leta=2i +2j—k
nfal =2 22 4 (-1
=Vi+4+1=1/9=3

~ a 2%+237]; 21 9" 13
. —_a _ _2 2% 1
T 5 3t tii— gk
. . . 2 92 -1
.". The direction cosines of a are 3,3, 5.

5a+3b—8c=0

..8¢c=5a+3b
. 5a+3b
S.C= K
.~ _ 3bi5a
ST s

.". By the section formula,
point C divides the line segment AB internally in the ratio 3 : 5.
.L.H.S.
=@PAgV(~pAgV(PA~q)
=@PAqV(PA~q)V(~pAq) ..[Commutative law]
=[pA(gV~q)]V(~pAgq) ..[Distributive law]
=@AT)V(~pAgq) ... [Complement law]
=pV (~pAq) ..[ldentity law]
= (pV~p)A(pVq) ..[Distributive law]
=T A(pVq) ..[Complement law]

=pV q ...[Identity law]
= R.H.S

.Let f(z) = cosz
S fl(z)=—sinz
z=60°30'=60°+ L =a+h
Here, a = 60°
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andh:%

°= LU — 0. 00875

f(a) = f(60°) = cos(60°) = £ = 0.5

f'(a) = f'(60° ): —sin(60°) = —0.8660
fla+h)= f(a) + hf'(a)

-.cos(60°30') ~ 0.5 + (0.00875)(—0.8660)
~ 0.5 — 0.0075775

.-.cos(60°30") ~ 0.4924

3
10. LetI = [ L dx
0

I
DN =
| — |
o+
I
=}
—~
CIEY

:tang —tan0

=1-0
SI=1

11. Required area

;=l

XJ

I
—w
<

QU

8

Il Il
wWlNw[Rw|m T — o 7
— 8
8 )
Y
) 8

—_—

(28— 13

SQ. units

Y

»

)=3@-1)

12. Let s be the displacement of the particle at time ''.

ds
Its velocity and acceleration are —-

According
ds ds
d? dt
. d2 s p—
Ca

d2 s
o and —, Tespectively.

to the given condition,

ds

o, » (where k is constant and k#£0)

13. E(X) = Z:Bl . P(ml)
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1+8+18
5

=254
- Var(X) = E (X?) - [E(X))?
=5.4—(2.2)?

=54—-4.84=0.56

.0 = /Var(X) = v/0.56 = 0.7483

14. Let I = [,? /T — cosdzdz

= fog V/2sin? 2z dz ... [ 1 — cos A= 2sin? 714}

= \/ﬁfog sin 2zdz
_ — cos 2% %
N \/i[ 2 ]0

—%(cosn’ — cos0)
V2
)
S I=4/2
Section C
15.tan "' 2z + tan '3z = &
. —1(_2z43z |\ _ « -1 1 p_ a1 AEB
. tan (17(%)(%) =7 ...(tan A+tan™ B=tan (17,43))
. 5 o
S Tez —tang =1
b =1— 622

6224+ 52 —-1=0
62246z —x—1=0
Sb6z(x+1)—1(z+1)=0
S(z+1)(6z—1)=0

Sx=-—1 orx:%

But z = —1 does not satisfy tan~! 2z 4 tan™! 32 = %
1

S ==

6
16. We know that, 1 — cos A = 2 sin?
. B+c?—a?\ 5. 2 4
_,17< T = 2sin - -
. 2bc—b2—c?+a? .2 A
—m = 2sin 0}
a?— <b272bc+62)
2be
R o

= 2sin? g

o9 A
C T 2sint
5 (at+b—c)(a—b+c) — 9gin2
2bc

. (a+btc—2c)(a+b+c—2b)

: 2bc

. (25-2¢)(25-2D)
: 2bc
w[a+ b+ c=2s( given )

[NIES

2

[\

sin
A

_9un2 A
= 2sin 5

...[ As 4% is an acute angle .". sin

Similarly, sin g = %}s—a)
—a)(s—b
and sin % = %}fs) can be

[SIFS

A4
2

./[By cosine rule]

A
3>0]

proved.

17. Auxiliary equation of az® + 2hzy + by? =0 is bm? + 2hm + a= 0.
Since one of the lines bisects an angle between the co-ordinate axes, the line will make an angle of 45° or 135° with the positive

direction of X-axis.

.". Slope of the line = tan 45° or tan 135°

-.m=tan45° or tan(180° — 4

s.m=1or-1

5°) = — tan45°
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18.

19.

20.

21

..m = =1 are the roots of the auxiliary equation bm? + 2hm +a=0.
~b(£1)2 + 2h(£1) +a=0

SbE2h+a=0

s.a+b=7F2h

- (a+b)? =4h?

Here we have the points as A(3,4, —7) and B(6,—1,1)

.. The cartesian equation of the line passing through A and B is
Ty Y-y z—2
Ty—T1 T YY1 | 22

=3 _ Yy=4 247
T6-3 7 —1-4 7 1-(-7)
i S W
T3 -5 8

3 T s 8
Sx=32+3,y=-5A+4,2=8\-7

Now the equation in vector form is
=2+ y3 + 2k

T=(3A+3)i+ (=5 +4)j + (8 — 7)k
= (33447 — Tk) + A(3i — 5] + 8k)
7= (31 + 45 — Tk) + A(3i — 5] + 8k)

Given that 2a + 3b — 5¢ =0
..2a+ 3b=5¢c
C_ 2a+3b
=5
L= 3a+2b
6T 3
Now if we assume that C divides line segment internally A B in the ratio m : n, then we have
- mb+na
- m+n

=m=3andn =2
Hence, C divides line segment AB internally in the ratio 3 : 2

The equation of the plane passing through the intersection of the planes 3z + 2y — 24+ 1=0andz+y+2—2=0 is

Bx+2y—z+1)+A-(z+y+2=2)=0 ..0)
But the plane passes through (2, 2,1),
SLE+F4-14+1D)+A-(242+1-2)=0

S 104+30=0

cA=0

Putting the value of A in (i), we get
(Brz+2y—z2+1)= D(@+y+2-2)=0
S92+ 6y —3z2+3— 10— 10y — 102+ 20=0
Sz —4y—132+23=0
Sx+4y+132—23=0

which is the equation of the required plane.

caPyl = (z + y)Pte

Taking log on both sides, we get
log(2Py?) = log(z + y)P**

- loga? + logy? = (p + q)log(z + y)
-.plogz + qlogy = (p + q)log(z + y)
Differentiating w.r.t. X, we get

1 1 dy 1 d
prtq g —=0+9 5 —@+y)
LR 4 Ay ey dy
'w+y dz_w+y(1+ dz)

[(SH IS

gy pta) dy _ pta _p
’ dx N <z+y) de Tty I
. ﬁ(g m) __ (ptgz—p(z+y)
Cdz z(z+y)

y Tty
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qz+qy—py— qy) pr+gr—pr—py
y(z+y) z(z+y)

=
( _ ):q:c py
(%)E

'dw

22.Let I = [sec? 2z dzx

23.

24,

25.

= [sec2z - sec? 2z dz

d
=sec2z [sec’2z dz — [ [E(sec 2z) [sec? 2z dm} dz
= sec 2z - % — [(2sec2z tan 2z) - % dx

= %sec 2z tan 2z — fsec 2z tan? 2z dz

= %sec 2z tan 2z — [sec2z (sec2 2x — 1) dz

= %sec 2z tan 2z — [sec® 2zdz + [sec2zdz

s I= %sec2:ctan2a: —1I +%10g|sec2a: + tan 2z| + ¢
20 = %sec?:ctan 2z +%log | sec 2z + tan 2z| + ¢1

ST = isecZwtanlz: + %10g|sec2x + tan2z| + ¢ , where ¢ = %1

d
d—y + ysecx =tanz
XL

The given equation is of the form
L4 Py=Q,

dx
where P =secx and Q) = tanz
- LF. = el Pdr

_ ef sec zdx

_ elog | sec z+tanz|

=secx + tanz
: Solution of the given equation is

( = [Q(LE )dz +c

y(secz +ta,na: [ tanz(secz + tanz)dz + ¢
= (secxtan:z: + tan®z) dz + ¢
= [ (secztanz + sec’z — 1) dz.+ ¢
c.y(secx + tanz) =secz + tanx —z + ¢
Equation of the curve is y = 2% 4 2e® + 2
Differentiating w.r.t. , we get

Y _ o + 2€”
dz

Slope of the tangent at(0, 4) is

4 _ ©) _ _
( dm)(w = 2(0) + 2@ =0 + 2(1) = 2

Equation of tangent at (z1, y1) is

y—y = (ii)(wl) (z — 1)

Here, (xbyl) = (Oa 4)
.. Equation of the tangent at (0, 4) is
(y—4)=2(z—-0)

Sy—4=2x
S2x—y+4=0

Since, there are six patients
n==~6

p= P( success )=0.5 andg=1—p=0.5
X~ B(n=6,p=0.5)

The p.m.f. of X is given by
P(X=1z)=p(z)="°%C,(0.5)%(0.5)6~
z=0,1,2,3,4,5,6
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i. P (none will recover)

=P(X=0)="°C(0.5)°(0.5)5° = (1)(1)(0.5)% = 0.015625
ii. P(half of them will recover)

= P(X =3)="C5(0.5)%(0.5)°"* = 52-(0.5)3(0.5)?

6x5x4x3!

= 3XTlxm(0.12{"))(0.125)

=20 x 0.015625

=0.3125

i. The table gives a probability distribution and therefore
! PX=z)=1

SJ0O1+K+2K4+2K+K=1
6K =09
K =0.15

ii. P(X<2)=P(X=0)+P(X=1)
=01+K
=0.1+0.15=0.25

iii. P(X>3)=P(X=3)+ P(X=4)

=2K+K=3K
= 3(0.15) = 0.45
Section D
27.To draw the feasible region, construct table as follows:
Inequality 4z 4y < 40 3z 4+ 2y <60
Corresponding equation (of line) 4z +y =40 3z + 2y =60
Intersection of line with X-axis (10,0) (20,0)
Intersection of line with Y-axis (0, 40) (0,30)
Region Origin side Origin side
Shaded portion OABC is the feasible region, whose vertices are O(0, 0), A(10,0), B and C(0, 30).

Y
&

B is the point of intersection of the lines 4= + y = 40 and 3x + 2y = 60
Solving, we get

B=(4,24)

Here, the objective function is Z = 150x + 250y

Z at 0(0,0) = 150(0) + 250(0) =0

Z at A(10,0) = 150(10) + 250(0) = 1500

Z at B(4,24) = 150(4) + 250(24) = 6600

Z at C(0, 30) = 150(0) + 250(30) = 7500
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28. Let the three numbers be z, y and z respectively. Now according to the first condition, we have z +y + 2=9

29.

30.

.". Z has maximum value 7500 at C(0, 30).
.. Z is maximum when £ =0 and y = 30.

According to the second condition, we have 3z + y = 16 i.e.,y + 3z2= 16
According to the third condition, we have
r+z—2y==6ie,x—2y+2==6

Matrix form of the above system of equations is,

1 1 1] [z 9
0 1 3 y| =116
|1 -2 1] Lz | 6
Applying R3 — R3 — R, we get
1 11 T 9
0 1 3 y| =116
|0 =3 0] L= | -3
Applying R3 — R3 + 3R2, we get
[1 1 1] [= 9
0 1 3 y| =116
|0 0 9] L= 45

Hence, the original matrix is reduced to upper triangular matrix.
.". We have by equality of matrices
z+y+2z=9..()

y+ 3z=16 ...(i)

97 =45 ...(iii)

ie,z=5

Substituting z = 5 in equation (ii), we get
y+3()=16

S Yy+15=16

sy=1

Substituting z= 5,y = 1 in equation (i), we get
z+1+5=9

Sz+6=9

Sr=3

Hence, the three required numbers are 3,1, 5.

Let a, l_), ¢ be the position vectors of points A, B, C respectively of AABC' and g be the position vector of its centroid G.
Sa="5i+j+pkb=1i+qj+pkc=i-2j+3kandg=ri— 25+ 1k

.". By using centroid formula,

~

[Y
3 (71— 35+ 1k) = (5 + 5+ pk)+ (0 + af + pk)+ (3 — 2j + 3k)
c3ri—dj+k=Ti+(g—1)j+ (2p+3)k
.". By equality of vectors, we get
3r=7,—4=q—1 and1=2p+3
.'.rz%,q:—?) andp=—1

The shortest distance between the lines
r—x — zZ—Zz
1 _ Yy L and
al bl Cc1
T—Ty Y=Yy Z2—29 . .
= = is given as
a b2 Cy
T2—T] Yo—Y1 22—21
ay by c
as by co
d P—

\/(bICZ_b2CI)2+(Cla2_C2a1)2+(al by—ap bl)2
Here we have x1 = 1,y1 = 2,21 =3
T9 = 2,y2 :4,22 =5
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31.

al :2,b1:3,01:4
a2:3,b2:4,02:5

*. Substituting we get
2-1 4-2 5-3

2 3 4
d— 3 4
\/[(3)(5)*(4)(4)]2+[(4)(3) )@)P+(2)(4)-3)3)
1 2 2
2 3 4
= 3 4 5
- \/(15-16)2+(12-10)* + (8-9)
| 1(15-16)—2(10—12)+2(8—9
(~1)%+22+(-1)?
_‘ —1+4— 2‘
T VI
:‘L
7
Shortest distance between given line is d = % units
Proof:

x and y are differentiable functions of t.
Let there be a small increment 6t in the value of t.

Correspondingly, there should be a small increments dx, dy in the values of x and y respectively.

Asdt — 0,6z — 0,0y — 0
Jy
. oy 5t
Consider, Friairy
ot
Taking lim on both sides, we get

6—0

lim Sy
lim 5_2,( _ 6t—0 Ot
55002 gy &2

§t—0 ot

. . . . .0 d . D . 8
Since « and y are differentiable functions of t, lim 6—‘1: = d—f exists and is finite.
0—0

li ‘;—f = fli—f exists and is finite.
6—0

dy
. 5 %
- limg, g % = (j;) (as 0t — 0,0z — 0)
dt
*. Limits on right hand side exists and are finite.

*. Limits on the left hand side should also exists and be finite.
& d . Y
oo lim 2 = 22 exists and is finite.
5z—0 6T dx

dy
Ldy dt
.dw<z ,dt#o
dt

T =acost,y= asint
d

. d—gt” = —qsint and L — gcost

dy

L dy dt _ _acost __

Cde (ﬁ - asint cot?
dt

z =acos’t andy = asin®t

. i—: = %(acos t) = a[2cost(—sint)]
Lde .

s 2asintcost
and % = ;5 (asm t)

: d—y = a(2sintcost) = 2asintcost

. ﬂ _ i) __ 2asintcost __ -1

" dz dz —2asin cost
dt

T =sint
. dz d
Sat T dt
Yy = cost

(sint) = cost

CONTACT:8830597066 | 9130946703

10/12



dy d
= = g (cost) = —sint
dy
dy (_‘) —sint
Z = d__z = st —tant
(%)
32. f(x) = 22 — 4z + 10,z €[0,4]

33.

As f(z) is a polynomial function, it is continuous and differentiable everywhere on its domain. Thus,

1. f(z) is continuous on [0, 4]
2. f(=) is differentiable on (0, 4)
Further,
f(0)=(0)2 —4(0) +10=10
f(4)=(4)* —4(4) +10=16 — 16 + 10 = 10
- f(0) = f(4)
Thus, all the conditions of Rolle's theorem are satisfied.
The derivative of f(z) should vanish for at least one point ¢ € [0,4] .
To obtain the value of c,
f(z)=2? -4z + 10

S fl(z)=2z—4
flle)=0
S.2¢c—4=0
S.2c=14

Se=2

¢ = 2 lies between 0 and 4.
Thus, Rolle's theorem is verified.
LetI= [

sin 0+sm 20
1

= f smt9+2 sm0 cos 6

o f f sin 0df
sin O( 1+2 cos 9) sin? 0(1+2 cos 0)
o f sin 0d6

(1—cos2 0) (142 cos )
o f sin 0df
“J (1—cos 8)(1+4cos 6) (1+2 cos 6)

Put cosf =1
;. —sinfdf = dt
-.sin 0d0 = —dt

—dt
I=[ (1—t)(1+¢)(1+2¢)

_ dt
B f (17t)(1+t)(1+2t)

—1 T — — ——
Let (1—t)(1+t)(142t) 1 + 1+t + 1+2t

S 1=A1+t)(1+2¢) +B(1 —t)(1+2t)+ C1=¢)(1+1¢)..(0)
Putting ¢ = 1 in (%), we get
1=A(2)(3) + B(0)(3) + C(0)(2)

1

Putting ? = —1 in (i), we get
1=A(0)(-1) + B(2)(-1) + C(2)(0)

2
Putting t = —% in (i), we get
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=L 2 Logli4 ) — 4 1°gl;+2tl
~I= 1log|1—cos0|+ 110g\1 +cos6| 10g|1+200s9|+c
34. Proof:

b
Consider RH.S.: [ f(a+ b — z)dz
b a
LetI= [ f(a+b—z)dz

Puta+b—z=t

So—dr=dt

codx = —dt

Whenz =a,t=a+b—a=">
andwhenz =b,t=a+b—-b=a

I = E?if(t)(—dt
=~ ] sty
= ff(t)dt [ff(sc)dx =—f f(m)dm]

b b b
= Fr@da | f s = fya
= L.H.S.

b
- foha = [ o+ - a)ie

b
. f(z) .
LetI = af—f( )+f(a+b7z)dw ()

j), fla+b—2z) da
. fla+b—2)+ f(at+b—(at+d—z))

fla+b—zx)

b
af f( a+b7z)+f(a+bfa7b+z)dw

(a+b z)
= f fla+b—z +f(w (1)

Addmg (i) and (11) we get

f(z)+fat
2I= ff (z)+ flat+b—
s2I=b—a
. _ b—a
. .I— T
b
' f f(z)+f(atb—2) =7

a

da: = fld:): =[z]%
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