CLASS 12 MATHS PYQ 2019

PREVIOUS YEAR QUESTION PAPER
2019

(i) All questions are compulsory.

(ii) This question paper contains 29 questions divided into four sections A, B, C and D.
Section A comprises of 4 questions of one mark each, Section B comprises of 8
questions of two marks each, Section C comprises of 11 questions of four marks
each and Section D comprises of 6 questions of six marks each.

(iii)  All questions in Section A are to be answered in one word, one sentence or as per
the exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in 1
question of Section A, 3 questions of Section B, 3 questions of Section C and 3
questions of Section D. You have to attempt only one of the alternatives in all
such questions.

(v) Use of calculators is not permitted. You may ask logarithmic tables, if required.

SECTION-A

1. If A is a square matrix of order 3 with |A| =4 then write the value of |—2A|

Solution. Since, order of the matrix, n = 3

Al=4
[2A|=(-2)"|A|
[-2A|=(-2) x4
[-2A] =-32

Therefore, the value of |—2A| is—32

2.If y =sin"*x+cos™x, find g—y

X

Solution.



y =sin"" x+cos™ x

S i(sin‘l X+cos™* x)
dx dx

d d 4

= &(sm x)+&(cos X)

11

J1I-x2  J1-%?

=0

Therefore, ay =0
dx
dy Y day V|
3. Write the order and degree of the differential equation Ld—i[j = {X + (d_yj ]
X X

Solution. Since,

a4y Y dy Y |

dy) X{—yj

dx dx

4. \? 6 2 4
d Z/ :x3+£ﬂ) +3x2[d—y] +3x(ﬂj
dx dx dx dx

4

The highest power raised to % is 2and degree of the differential equation is 2
X

4. If the line has the direction ratios -18,12,-4, then what are its direction cosines?
OR
Find the Cartesian equation of the line which passes through the point (-2,4,-5) is parallel

X+3 _4-y z+8
5 6

to the line

Solution.



The direction ratios of the lines are —18,12,-4

. ) . 18 12 4
Direction cosines of the lines are — , =
V1824127 + 42 182 +122 + 4> \[18% +12% + 42
Hence, direction cosine of line are —g,g,—g
1111 11
OR

The cartesion equation of the line which passes through the point (—2,4,—5)and is parallel to the line
Xx+3 y-4 z+8iS X+2 y-4 745
3 -5 6 3 -5 6

SECTION - B

5.1f *isdefined on the set R of all real number by *:a*b = Ja? +b? find the identity element
if exist in R with respect to*

Solution. As per the question
Let b be the identity element then

a*b=b*a=a

a*b= (a)2 +(b) =a

N

=b=0
Similarly,

bxa= (b)2 +(a)2 =a

= (b)'+(a)’ =(a)

=b=0

Therefore, 0 is the identity element

0 2 0 3a .
6. IfA= and kA = then find the value of k,aand b
3 -4 2b 24

Solution. Given,



kA:

|

3

0
3k

|

0
3

: o

2k

2
,implies kA =

2k 1 [0 3a
4k | |2b 24
4k =24=k=-6

3a=2k=>a=-4
2b=3k=b=-9

7. Findj

sin X —Cos X

J1+sin2x

Solution. According to question,
sin X —Cos X
let _I

dx 0<x<—

\/1+S|n 2X

sin X —Cos X

I Jsin? X + c0s? X + 2in X-CoS X

= nxroosx

sin X —cos X
dx

\j(sin X + COS x)2

sin X —cos X

sin x+cosx
letsinx+cosx =t

= (cos x —sin x) dx = dt

I=I_T1dt

8. Flndj

=—Int+C

ol

R s
sin X +Cos X

OR

n(x—a)

dx
sin(x+a)

Find I(Iog x)2 dx

Solution

3?( —4k} (i)

dx,0<x<m/2

dx



Let] = J-sm(x a

)
sin(x+a)

gL

dx

cos(x+a)sin(2a)
X+a)

x+a)-sin(2a)dx

_J.S|n(x+a) cos(2a
sin

)- X
(
:J'cos a)dx — J'cot(
= x-cos(2a)—log|sin (x+a)}-sin(2a)+C

OR

Letl = I(Iog x)2 dx

2

== Il-(log x) dx

= | =x{log x)2 —J.ZXI)?ngx

= | :x-(logx)z—ll+cl ..... (i)

I, :IZ-Iog xdx

= |, =2x-log x—2'|'§dx

=1, =2xlogx-2x+c, .. (i)

| = x(log x)2—2x-logx+2x+cl—c2

| = x{(log x)’ —2x-log x + 2x +C (whereC =c, —c,)

9. From the differential equation representing the family of curves y* :m(a2 —Xz)by

eliminating the arbitrary constant m and a



Solution

The equation y* =m (a2 -~ XZ) where m and a are arbitrary constants
y'=m(a®-x*) .. (i)

Zy%:—me ..... (i)

~ om=2Y W
X dx

d?y (dy 2]
2| y—+|—| |=-2m ... il
ydx2+(de (i)
2 2]
deQJ Y
dx dx X dx

N

L 2 -
yd_g{ﬂj _(z]ﬂzo
dx dx X ) dx

2 2
therefore the required differential equation is yd—2/+ dy) [y =0
dx dx X ) dx

10.Find the unit vector perpendicular to both the vectorsa and b, whered = i - 7j+ 7k andb = 3i - 2j + 2k
OR

Show that the vectors i - 2j + 3k, -2i + 3j - 4k andi - 3j + 5k are coplanner

Solution
d=i-7]+7kandb =3I —2]+2k
letfi be the vector perpendicular to @and b

-2
. 19j410K 1 . o
n= =—=(]+k

197 +197 ﬁ( )

OR



leta=i-2j+3k

b=-2i+3]-4k

C=i-3]+5k
1 -2 3

labc]=]-2 3 -4
1 -3 5
=1(15-12)+2(-10+4)+3(6-3)
=3-12+9
=0

therefore, &,b,care coplanar

11. Mother, father and son line up at random for a family photo. If A and B are two events
given by A = Son on one end, B = Father in the middle, find P(B/A).

Solution

If mother (M), father (F), and son (S) line up for the family picture, then the sample space
will be
S = {MFS, MSF, FMS, FSM, SMF, SFM} = A= {MFS, FMS, SMF, SFM}

P(AmB):Z:%

WIN Wik o]

12. Let X be a random variable which assumes values x1, x2, x3, x4 such that 2P(X = x1) =
3P(X = x2) = P(X = x3) = 5P(X = x4). Find the probability distribution of X.

OR

A coin is tossed 5 times. Find the probability of getting (i) at least 4 heads, and (ii) at most
4 heads.

Solution



P(%)+P(xe) +P (%) +P(x,) =1
X X X
—+—+Xx+—-=1
2 3 5

30
X:_

61

15 10

P(X =X1)=aip(x =Xz)=a,P(X =x3):a;P(x =X

So, the probability distribution function will be

X 1 2 3 4
p(x=x) 181030 6

61 61 61 61
OR

Total number of probability of tossing a coin 5 times is 32
(i) Probability of getting atleast 4 heads



_6_3
32 16
(ii)probability of getting at most 4 head

P(X :1)+ P(X :2)+ P(X :3)+ P(X :4)

5 5 5 5
af3)els) veli) el
2 2 2 2

l 5
=| = [5+10+10+5]
2

15

16
SECTION-C

14. If tan ' x—cot* x=tan™* (ijx > Othen find the value of x and hence find the value

NE)
of sec™ (Ej
X

Solution



tantx—cot* x=tan™* (ijx >0

3
=tan'x—tan™ (Ej =tan™ (ij
X NE)

1
=3 1
= tan™* X 1= tanl(—]
1+ x-1 ﬁ
X
-1 1

2X _ﬁ
—3x2-2x-/3=0
= 3% —3x+x-+/3=0
:>\/§x(x—\/§)+1(x—\/§):0
:>(x—\/§)(\/§x+1)=0

1

:X:_ﬁ’ﬁ
x>0, x:\/§

= sec™ 2 =sec‘1(ij
X J3
= sec™ 2 =sec‘{sec£}
X 6
= sec™ 2|z
X 6

15. Using properties of determinant prove that

b+c a a
b c+a b |=4abc
c c a+b

Solution

{ cottx=tan™ ( 1

X

s



b+c a a
LetA=| b <c+a b

c c a+b
R, >R -R,-R,
0 -2c -2b

A=b c+a b

cC Cc a+b
Expending R,
b b
c a+b

c+a b
—(-2 -2b
c a+b ( C) +( )

:2c(ab+b2 —bc)—Zb(bc—c2 —ac)

= 2abc + 2cb? — 2bc?® — 2b%c + 2bc? + 2abc
=4abc

b c+a
c C

A=0

. . dy

16. If (sinx)’ =x+v, find =2

(sinx) y, find =
Solution

(sinx)’ =x+y
log(sinx)” =log(x +Y)
= ylog(sinx)=log(x+y) ... (i)

%4— y-%[log (sinx)]= %['09 (x+y)]

. .dy  cosx 1 dyj
| 2 - 1+
= log(sinx) dx+ysinx (x+y)\ e

log (sin x):

:‘%{"’g“‘”x)‘(xiy)}<xiy>‘y'°°“

dy 1-(xy+y*)cotx
== :
dx (x+y)log(sinx)-1

17.1f y = (sec™ x)2 x> 0showthat x* (X* —1)3—)2(2/+(2x3 - x)%—z =0

Solution



y :(sec‘lx)2 x>0

-1
Ly, dlsecTx)
dx X

d’y 1 4 24/x% -1
= e _2_X2(X2_1)_+25ec X XZ(XZ—l)
d’y ] . 1 x(1—2x2)
= e =2 XZ(XZ—l) +2sec XXM[XZ(XZ—:L) ..... (i)

5 2[(11)}%”—21“

= xz(x2 —l)(;%+(2x3 —x)-g—i—2=0

X_
18. Find the equation of a tangent and the normal to the curve y =((T()3)at the
X—2)(x—

point where it cuts the x-axis

Solution



Equation of the curve is
__(x=7)
Y= x=2)(x-3)
put y=0 in the above equation we get x=7
dy (x—2)}{x—3)—(x—=7)(2x-5)

dx (x—2)2-(x—3)2
The slope of the tangent at point(7,0)is
_dy 20 _1
‘ dx|;, 400 20

(y—O):ziO(x—Y): x—20y-7=0

m,-m, =-1

=m :_—1:—20

et

Equation of the normal is
(y—0)=-20(x—-7)= 20x+y—-140=0

) sin 2x
19. Find '[(sinz x+1)(sin2 x+3) dx

Solution



sin 2x
J-(sinz x+1)(sin2 x+3) x

Ny :,[ 2sin X-€0S X dx
(sin2 x+1)(sin2 x+3)
letsin? x+3=t = 2sin x-cos xdx = dt

Therefore,

dt
| =
I(t—2)t
NEE [L_%jdt
27\t-2 t

= =%[In(t—2)—lnt]+c

1 t-2
=1==In T +C

2

t—2
=Il=In,—+cC

t

HJ

sin® x+1
=1 =In,|— +c

Sin“ X+3

| 5 % dx
20. Prove that jf (x)dx = If (a+b—x)dxand hence evaluate I

a /1+=\/tanx
6

Solution



leta+b-—x=t
= dx =-—dt
whenx=a,t=band x=b,t=a

j f(

—[f (a+b—t)dt

f(a+b—t)dt {

Il
D C— T D C— T c—'—.g;

f (a+b—x)dx {

let | _i dx j— \Jcos xdx
»l+tanx 5 Jcosx ++/sinx
6 6

T T
cos| =+ =——x |dx
3 6
T T . T T
COS| =—+=——X |+ [sin]| =+=—x
J (3 6 j J (3 6 J

Jsin xdx (i

Jsinx++cosx 77

Il
@‘,\q!—’w‘,ﬁ

Il
ON C——w|N

21 = fox (s = E =7
] *"376 6
6

21. Show that (l+ x? ) dy + 2xydx = cot xdx

Solution



(1+ %% ) dy +2xydx = cot xdx

dy 2xy cotx
-t 2~ 2
dx 1+x° 1+x
The Linear differential equation is

2X

pdx
IF=el ™ —e 1 14
the general solution is

y(L+x*)=] [ff:tx); (1+ xz)} dx+C

= y(1+x*)=log[sinx]+C

22.letd,b, Cbe the three vectors such that [&| = 1, ‘5‘ = 2,[¢| = 3. If the projection of Zand b

is equal to the projection of ¢ along aand b, ¢ are perpendicular to each other then find |3 - 2b + 2¢

Solution

&) =1[b|=2[c|=3

!

the projection of b alonga= |—f|§
the projection of ¢ along a = %
bd ca
=T T m
&l 4l
—»bd=cda .. (i)

33 -2b +2¢ {33 -2b +2¢ ) =9|a° —6ah + 64-C —6b-d +4|b
( K )=9ld |

\2 —4B.C+6Ca—4ch + 4[]
3826 +2¢[ =9|af* +4[p| +4|c|" ~12ab +124¢ -8b<

3826 +2¢| =9|af’ +4fp] +4fef

= |38~ 25 +2¢| =9x1+4x4+4x9=61

= [3ad-2b +2¢| = 61

SECTION-D



23.Find the value of A for which the following lines are perpendicular to each other
1
X-5 2-y 1-z X _y+§ _z-1
5a+2 5  -1'1 2. 3
hence, find whether the lines intersect or not

Solution

54+2 -5 1 (1)
and

y+1
x_T 2 _z2-1 (2)
1 2 3

a,a, +bb, +cc,=0
(54+2)-5(24)+1(3)=0
-54+5=0

=>1=-1

1 1 1
241fA=|0 1 3| findA"
1 -2 1
hence, solve the following system of equations
X+y+z=6
y+3z=11
X-2y+z=0

Solution



1 1 1
0 1 3
1 -2 1
Cofactors
A11:7’A12:3’A13:_1
A21:_3’A22:0vA23:3
A31:2’A32:_3vA33:1
i Adi(A)

A

7 3 1] [7 -3 2

Adj(A)=|-3 0 3| =3 0 -3

2 -3 1 -1 3 1
Al=9
7 -3 2
a1
A ==13 0 -3
9
-1 3 1
For system of equations
AX =B
X =A"'B
x| 1_7 -3 216
y 25 3 0 -3|11
| Z | -1 3 1)0
- 1_9
==|18
y 9
| Z) | 27
x=1y=22=3

25. Show that the height of a cylinder, which is open at the top, having a given surface
area and greatest volume, is equal to the radius of its base.

Solution



Let R be the radius
H be the height
V be the volume
S be the total surface area
V =7R’H
S=7R*+27zRH

S —zR?

27R

Substituting value of H inV

1
V =E(SR—7IR3)

=H-=

d—V=1(S—3;zR2)
dR 2
v _,
drR

1
:E(S—sﬂR2)=o

R= /i
3z
dv 1
=—(0-67zR
=-37R

V is greatest when R = i
3

S—7r><i
H= 372'
272",8
3r
2S
H = 3
2 s
3
Ho |2
3z

26. Find the area of the triangle whose vertices are (-1, 1), (0, 5) and (3, 2), using
integration.

Solution



Let A(-1,1), B(0,5) and C(3,2)
The equation of line AB is
5-1
1=
y 0+1
y=4x+5
The equation of line BC is
2-5
-5=——(x-0
Y 3—0( )
y=-X+5

The equation of line CAis

(x+1)

Required area = Area of AABC
The equation of line CAis

1-2
2= -3
y —1—3(X )

= — 4 —
y 4 4



27. Find the equation of the plane passing through the intersection of the planes

A A A N

T (i +j+ k) =1and 7 <2i +3j — k) + 4 = Oand parallel to x-axis. Hence, find the

distance of the plane from x-axis.

Solution

X-2 y-5 243
-2-2 -3-5 5+43|=0
5-2 3-5 -3+3

X-2 y-5 z+3
—|-4 -8 8 |=0

3 -2 0

= (x—2)(16)—(y—-5)(—-24)+(z+3)(32)=0
= 2x+3y+4z=7
2(24+3)+3(24+1)+4(34+5)=7
= 224 =-22
=>A=-1
Therefore, point of intersection is (1,-1,2)

28. There are two boxes | and Il. Box | contains 3 red and 6 Black balls. Box Il contains 5
red and black balls. One of the two boxes, box | and box Il is selected at random and a ball
is drawn at random. The ball drawn is found to be red. If the probability that this red ball
comes out from box Il is ' a find the value of n

Solution



E, = selecting box |

E, = selecting box Il

A = getting a red ball from selected box
1

N
X

Wik N
+

n+5
3 15

5 n+20

(n+20)3=75
3n=15
n=>5



