CBSE Board
Class XII Mathematics

Sample Paper 1 - Solution

Section A

Correct option: B

Explanation:-

Coordinates of a point on the z-axis are (0, 0, c)
Therefore, we have

Distance of a point P(a, b, ¢) from the z-axis

:\/aerszr(cfc)Z

2 ;2
=«a +b

Correct option: D
Explanation:-
Probability of getting a one = 1
6
Required probability = P(one on the first die) x P(one on the second die)
11 1

= —x —= —

6 6 36

Correct option: C

Explanation:-
{1
S
SH



Correct option: D
Explanation:-

Angle between the two diagonals of a cube is cos™’ (1] .
3

Correct option: A
Explanation:-

o . " b
Projection of a vector a on another vector b is a.—
|b|

(3”1'*‘“‘) 3+12| 15

() e e | Ve

Correct option: C
Explanation:-
Let x = tan ! (-1)
tanx = -1

s
= tanx = -tan—

4
T

= tanx =tan| © —
"%

J [ tan(n—-0)=—tan OJ

3m
— tanx = tan —

Correct option: B

Explanation:-

Two cards are drawn from 52 cards

Let E1 and Ez be the events of getting queen in the first and second draws respectively.

Correct option: A

Explanation:-
1 1 1
A= 1 1+sin0 1
1+cos6 1 1

R, - R, -R,



10.

11.

0 —-sin® 0
A= 1 1+sin6 1
1+cos6 1 1

A=sin®(1-1-cosB)=-sinBcosd =—

We know that -1 <sin x <1

1 sin x
Therefore, - —< -
2 2

1
S_
2

sin 20

2

. .1
Hence, the minimum value of A is - —.

Correct option: D
Explanation:-
Given: 2x+y>1land2x-y=>-3
=>y>1-2xand2x+32y
=>1-2x<2x+3

1

= x>-—
2

Correct option: C
Explanation:-

Leti= J.cosf1 (sinx)dx

T
We know that sin " x+cos 'x = —
2

-1 T .o -1
= cos x=—-sin x
2

o= J{l—sin1 (sinx)}dx

2

I=I§dx—jxdx

Z(x-x)

X
= —x——=
2 2

N

Correct option: A
Explanation:-
f(x):x9+3x7+64

= f'(x):9x8+21x6:3x6(3x2+7)
As 3x6(3xz+7)>0 vxeR

Hence, fis increasing on R.

2



12. Correct option: C
Explanation:-

13. Correct option: A
Explanation:-
Given: a=2i-3j-k and b =i+ 4j- 2k,

o i j k

axb=[2-3 -1
1 4 -2

axb=10i+3j+11k

14. Correct option: C
Explanation:-
Given: a*b=a’+b’
So, 4*5=4% +5°
(4*5)*3 =(4%5)" +3°
=(4"+5")" +3°

=41°+3°=1690

15. Correct option: C
Explanation:-
Function f is continuous at every point of its domain, so fis continuous at 1.
lim f(x)= lim f(x)

x—>1 x—>1

= lim 5x - 4 =lim 4x’ +3bx

x—>1 x—>1
=5-4=4+3b
= 1=4+3b

> b=-1



16. Correct option: A
Explanation:-
1 ( sin 2x

)

Let I—Itan Ll+c052deX
)
J

2sinxcosx
dx

1+2cos’ x-1

L
(1vzeos'x-1
1(smx\
|
(

! tan x)dx

17. Correct option: D
Explanation:-
The required area is given by

2n

A= Icosxdx

w
a

N |

2n

cosxdx+ | cosxdx + J'cosxdx

Il
o — n|a

3n
2

. 3n

7+ [sin X]zgi
2

= [sin X]U;+ [sin X] 2

n

2

=1+2+1.. (Since area can't be fve)

=4 sq. units

18. Correct option: B

Explanation:-
Given:

2x 5| |6 -2

8 x| |7 3

2x°-40=18+14
2x° =32+ 40

2x° =72

L L



19.

20.

Correct option: B
Explanation:-
Given:

[u=N

b
= 2a=tan—= a = —
4 2

Correct option: C
Explanation:-
Given differential equation is:

d
(xlog x) —y+y=210gx

dx
dy 1 2logx
= —+ y =
dx xlogx xlogx
dy 1

= —+

2
y=—
dx xlogx X

dy
Comparing with —+ Py =Q

1 2
= P = ,Q=—
xlogx X
1
dx
Pdx | log(logx
l.li‘.:eJ =e xlogx =e ( )



21.

22.

Section B

Given two vectors are i—2j+3k and 3i-2j+k .
axb‘

sin 6 =
a

d

To find axb

i j ok
axb=|1 -2 3

3 -2 1

= axb=[-2-(-6)]i-(1-9)j+[-2-(-6)]k

~ A~

= axb =4i+8j+4k

;x;‘:\/42+82+42:«/;:4«/6_ ............ (i)
:,/12 +(-2) +3° = Vi (ii) and
M: V3P (-2) 41 = N (iii)

=

a

44/6
= sin = ———......From (i), (ii) and (iii)
V14414
446 2~/6
= sinf=——=——
14 7

The function f(x) is continuous at x =a if lim f(x)= lim f(x)=f(a)

Xx—a
We need to check the continuity of f(x) atx =1
So consider,
LH.L.= lim f(x)

x—>1
= lim (i— X
x%lLZ J
3 1
= ——1=—
2 2
And,
RH.L.= lim f(x)
x—>14r
= lim (3—+ x\
X‘)lLZ J
3 5
=—+1=—
2 2
= L.H.L.#R.H.L.

Therefore, function f(x) is not continuous at x = 1.



23. Consider (x* - y?)dx + 2xy dy =0 .... (i)

24.

Given equation is homogeneous, then take y = vx
dy dv
> —=vV+4+x—
dx dx
Substituting the values in(i),weget
d
(xz - v2x2)+ 2X2V.—y: 0
dx

= xz(l—v2)+2x2v(v+x—J:0

dv
= Xz(l - V2)+ 2)(2v2 + 2X3V.—: 0
dx
dv
= Xz(l—VZ +2v2)+2x3v—:0
dx
dv
= x2(1+v2)+2x3v—:0
dx
2

v X
= | 2dv+j—3dx=0
1+v 2x
1 2 1
= —log(1+v )+—logx:logC
2

2

= 1+y—Jx:C1
2
X

TN N

= (x2+y2):C1x

Nowy=1whenx=1
So,2=C1
=~ Solution is x* + y? = 2x

Letl=j31(7x—5)dx

2+1

Takea=-1,b=2; h = = nh=3,f(x)=7x-5

n

~ 1= lim h[f(—1)+f(—1+h)+f(—1+2h)+ ..... + f(—1+n—1h)]..(i)
h—0

f(-1)=-7-5=-12;f(-1+h)=7(-1+h)-5=7h-12
f(-1+n-1h)=7(-1+4n-1h)-5=7(n-1)h-12
Substituting in (i)

i2,(7x = 5)dx =lim h[(=12)+(7h-12)+ (14h =12)+ ..+ {7 (n = 1)h - 12} ]



[ n-1)n |
= lim h[7h(1+2+....+n—1)—12n}:lim h|7h ~12n |
h—>0 h>o | 2 ]

= lim E(nh)(nh—h)—mm} lim {3(3)(3—h)—36}

OR

Vi |
\/X—+—\/5_—XX ...... (1)

Using j:f(x) dx:[:f(aer—x) dx, we get

3 V2 +3-x
I= |
2\/2+3—x+\/2+3—5+x
3 A5 - x
= 1= [————=dx .....(ii)
2'\/5—X+\/X_

Adding (i) and (ii), we get

Letr=fJ

dx

21=[J1.dx
3
:x]zzl
1
= I=—
2

Let E: Standard quality

30 90
P(E/1)=——;P(E/Il)= —
100 100

P(I1)-P(E /1I)

P(I1/E)=
P(1)-P(E / 1)+ P(11)-P(E /1I)
30 90
X
_ 100 100
70 30 30 90
X + X
100 100 100 100
9
16
f(n)=n-(-1)

f(n)=n-1,niseven
=n+1,nisodd
Injectivity:
Let n, m be any two even/odd natural numbers.
Then, f(n) = f(m)
>n-1=m-1



27.

=>n=m

Thus, in both cases f(n) =f(m) ®>n=m

If n is even and m is odd, then n # m. Also f(n) is odd and f(m) is even.

So, f(n) # f(m).

Thus n # m = f(n) # f(m)

So, fis an injective map.

Surjectivity:

Let n be an arbitrary natural number.

If n is an odd natural number, then there exists an even natural number n + 1 such that
fn+1)=n+1-1=n

If n is an even natural number, then there exists an odd natural number n + 1 such that
fn+1)=n+1+1=n+2

Thus, every n € N has its pre-image in N.

So, f: N = N is a surjection.

Hence, f: N = N is a bijection.

OR

(a,b)R(c,d)=a+d=b+c

For reflexive: (a,b)R(a,b)=>a+b=b+a,truein N

For symmetric: (a,b) R(c,d) =>a+d=b+c=c+b=d+a

= (c,d)R(a, b), for (a,b), (c,d) e NxN

For transitive: Let (a, b), (¢, d), (e, ), e NXN

(a,b)R(c,d) and (c,d) R (e, f)

(a,b)R(c,d)=a+d=b+c ... (i)

(cd)R(e,f)=>c+f=d+e ... (ii)

Adding (i) and (ii), we get

a+d+c+f=b+c+d+e=a+f=b+e=(a b)R(ef)

Hence, R is transitive

Hence, the relation R is an equivalence relation.

The given planes are
;-(;+}+k):1: ;~(;+}+k)—1:0 (i)

And, ;-(2;+3}—k)+4 =0 ... (ii)

The equation of plane passing through the line of intersection of these planes is
[;~(;+Aj+k)—1}+x{;-(2;+3;’—k)+4}=0

= ;-[(Zk+1);+(37L+1)}+(1—k)k}+(4k—1):0 . (i)

Its direction ratios are (2r+1),(3r+1)and (1-2).

The required plane is parallel to x-axis. So, its normal will be perpendicular to x-axis.
We know that, the direction ratios of x-axis are 1, 0 and 0



28.

29.

= 1-(2A+1)+0(3L+1)+0(1-21)=0

= 2L+1=0

1
= A=-—
2
Substituting » = - —in equation (iii), we get
2

= ;-[—§;+§k}+(—3)=0

= r-(}—3k)+6=

Therefore, its Cartesian equationisy -3z + 6 =0

This is the equation of the required plane.

. . . o x+1 x-1
The given equation is tan + tan
x—1 X

([ x+1 x-1 )
1| x—l+ X |

= tan | |=tan (-7)
| X+ 1 X 1|

— X

\ x—1 x )

7(x2+x+x272x+1\ B

1 1

= tan | - - |=tan (-7)
( x —-x-x +1 )

_1(2xz—x+1\

= tan —|:tan_1(—7)
N -x+1 )
2x —x+1
- — =7
-x+1

= 2x’°-8x+8=0

= x —4x+4=0
= (x-2) =0
= x=2

But x = 2 does not satisfy the equation tan ™

Hence, no solution exist.

3p -p+q -—-p+r
LHS=|-q+p 3q —q+r
-r+p -r+gq 3r

Applying C1 = C1 + C2 + C3, we get

:tan_l(—7)
x+1 1

+ tan
x -1

x—1

X

=tan ' (=7)



p+q+r —-p+q -p+r 1 -p+q -p+r
LHS=|p+q+r 3q —q+r|=(p+q+r)[l 3q —q+r
p+q+r -r+q 3r 1 -r+gq 3r
Applying R1 - R1 - Rz
0 -p-29 -p+q
LHS=(p+q+r)1 3q -q+r
1 -r+q 3r
Applying R2 - Rz - R3
0 -p-2q9 -p+gq
LHS=(p+q+r)|0 r+2q -q-2r

1 -r+q 3r

Expanding this determinant along C1, we get

LHS = (p +q+1)[(-p - 2q)(-q - 2r) - (-p + q)(r + 2q]]
=(p+q+r)(pq+ 2pr+ 2q2 + 4qr + pr + 2pq - qr - 2q2)
=(p+q+r)(3pq + 3qr + 3pr)

=3(p+q+r)(pq+qr+rp)=RHS

3p -p+q -p+r
Hence, |-q + p 3q -q+r|=3(p+q+r)(pg+qr+rp).
-r+p -r+gq 3r

30. Taking (log x)? as the first function and x as the second function for applying integrating
by parts, we have

2 (T d 2] |
I=(logx xdx — [{| —(logx xdx pdx
o) Jrax= [ g lomn) | [xex;

2 x2) r(Zlogx\(xz\ﬂ

=(logx) | — |~ [] | —|ldx
\2) JLL X J\ZU
2 x*)
=(logx) | — |- [(xlogx)dx
\2) I

Again applying By parts, we get



31.

osxy [ )= Josx[ 1 1112
=(logx) | —|-{logx| — |- — |—|dx
)R
= (logx) |—|—(logx)|\7|+I;dx
=(logx)] — |(logx -1)+ —+C

2 (
Hence, J'x(logx) dx = (logx)| X—|(logx—1)+—+c,
kZ

Letl:j cosx dx
(1-sinx)(2-sinx)

Take sin x = t = cos x dx = dt, we get
I:J’d—t
(1-t)(2-1t)

1 A B
Let = +
(1-t)(2-t) 1-t 2-t

= 1=A(2-t)+B(1-t)
Take t =2 and then t =1, we get
B=-1andA=1

1 1 1

=
(1-t)(2-t) 1-t 2-t
Therefore, we have
[ 1
I:J| ! I |dt
L(l—t) (Z—t)J

= —logt - t|+logl2 —t|+C

=log +C

1-t¢t

2 —sinx

=log +C

1-sinx

. t :
Given: x = a(cost +log tan—} andy=asint
2

Differentiating x w.r.t. t, we get



dx [ t df t)]

— = aL—sint+Cot—x—Ltan—”

dt 2 dt 2
dx [ t ,td(t)]
= —=a|-sint+cot—xsec —x —| —
at | 2 a2 )]
dx [ t ,t 1]
= —=a|-sint+cot—xsec —x—
dt L 2 2 ZJ
dx [ 1 ] [1-sin’t]
= —=a|-sint+ =a
dt L sintJ L sint J

Differentiating y w.r.t. t, we get

d
—y:acost...(ii)
dt
From (i) and (ii), we have
dy
dy t acost sint
— == = =tant
x dx  (cos’t) cost
a
dt L sint
d
= —y:tant...(iii)
dx
d’y d(dy)
Now, % - — <L
dx dede
From (iii), we get
dzy d , dt ) sint sint
—=—(tant)=sec t-—=sec t- —= "
dt dx dx acos t acos t

dzy sec’'t-sint

dt’ a

=



Section C

x’ +y2 =16 .... (i)

y2 = 6X .... (ii)

Points of intersection of curve (i) and (ii) are obtained as follows:
x> +6x-16=0

= (x+8)(x-2)=0

= x=2 (" x=-8)

y? =12

y=inE

Therefore, points of intersection are A (2, 2\/3_) and B (2 -2 \/3_)

Also, C(0, 4)
Area(OBCAO)=2 (Area ODA+ Area DCA)

=2ﬁ\/§dx+}L 16 - x° dx}
0 2




33.

(43 16 )

= + —mn [sq.units.
3 3

(43 16 )

Required Area = Area of a circle - | +— |
L3 3 )
—167:—&—27:
3 3
—gn—u:i(Sn—\/?)_)sq.units
3 3 3
31+ m +5n =0 .... (1)
6mn-2nl+5lm =0 ..(2)
From (1), m = —(31+5n)..(3)
Substituting thevalueofm in(2)
= -6(31+5n)n -2nl-51(31+5n)=0
= -18In-30n° -2nl-151° -=25n1=0
— —30n° - 45n1-151° =0
= 2n’+3In+1=0 [Divide by (-15)]
= (2n+1)(n+1)=0
Either 2n+1=0o0orn+1=0
(D when 2n+1=0= 1=-2n
From (3), m = -(-6n+5n)=n
(Ilwhenn+1=0= 1=-n
From (3), m = —(-3n +5n)=-2n
Direction ratios of two lines are
-2n,n,n and -n,-2n,n
-2,1,1 and 1,2,-1
Angle between two lines is
U R A O IO R CO I CeS I Y
6

\/(—2)2 +1%+1° \/12 +2° +(—1)2 ‘

Hence, 6 = cos™' {%j .



OR

~ ~ ~ A

Equation of line is r = 2i - j+ 2k + & (3i + 4j+ 2k )

r=(2+3%)i+(-1+41)j+(2+21)k

This point lies on the planer ~(i— j+ k): 5

A ~

= [(2+3x)i+(—1+4x)j+(2+2x)k](i—j+k)=5
= (2+30)+(-1+4x)(-1)+(2+21)=5

= Ar=0

Coordinates are
(243%h,-1+4%,2+20)=(2,-1,2)

Distance between (2,-1,2)and (-1,-5,-10)

:\/(_1—2)2 +(-5+1) +(-10-2)

=13 units

Let 2a cm be the length and b cm be the breadth of the rectangle.
Then a cm is the radius of the semi-circle.

A

43 43

2a

By hypothesis,
perimeter =2a+b+b + wa
= p=2a+b+b+ma

= 2b=p-(n+2)a... (1)

Also A = Area of the window

1 2
= — X - 2 ...[|B 1
Zna +a [p (m+ )a] [By(1)]

1
=pa-—(n+4)a
~(x+4)
dA
:——p—(n+4-)a
da

. dA
For max or min —=0
da



P
= a-= .
T+ 4
d’a
Also, =—(n+4)<0
2
da

The light will be maximum when the radius of the semi-circle is, a =

TC+4.

OR
Let x be side of the square base and y be the height of the cuboid
Volume (V) =x.x.y=x*y ... (i)
Surface area (S)=2(x.x+x.y+x.y)=2x2+4xy=2x2+4xl2
X
4V
S=2x?+t 45, 4V
X dx x*
ForminimumS,j—Szo: 4x—%=0:x3zvz>x=i/v_
X X
a’s gV d’s | 8V
—= 4t — = —| —4+—>0
dx X dx JX=?\)/V_ \%
.. For x= i/V_, surface area is minimum
- x’=v=x®= Xzy[From (i)}: X =y = cuboidis a cube
1 3 -2]
35. Consider,A:}—3 0 —SI
l2 5 o]
We write A =1A
1 3 -2] [1 0 0]
:>I—3 0 —SI:IO 1 oiA
l2 5 o] [0 o 1]
M 3 -27 71 0 o]
:>{0 9 —11}:{3 1 oiA [By performing Rz - Rz + 3R1]
25 o | [0 o 1]



[By performing Rz - R3 - 2R1]

- o
P —
Il
R
i
T oo
|
i
[ep] )} |
i o
L JR—|

[By performing R1 —» Ri1 + 3R3]

~
[a'
— | o
%
N
(o'
o10]
g
g
<
£
o
3]
QL
>
A/,
<
| e — |
o o —

o «H|lo o

[By performing R3— Rs + Rz]

=
on
a4
oy
n
SN P [a'4
—
0 =1 <
) +
A ~
oo o
£ :
£ 2
o
Y= [eT0]
o [}
(5] —
. g
2 S
m
[Surt
e r
[<B]
Q.
>
m
e
<<
w <
o = 9_2 —_———
— | n
o |9 oo
o w| o 1_5
N n
(=] 4_2 1_
_.ﬂ | . mn | n
I n &l o m
_ | | |
Il -
T T I
\n (o))} | I — |
= 2le - =
| - @ -
=} — =} o - o

[By performing R1—» Ri - 10Rs]

Hence, we obtain

= B is inverse of A by definition.



36.

[ 2 3]

1 - _Z
s

) 2 4 11

Hence,A1=|—— 2
I 5 25 25{

| 3 1 9 |

| 5 25 25|

Let the number of packages of bolts = x and,
Number of packages of nuts =y
To maximize profit Z = 19.6x + 9y
As per the question,
3y+x<12and,
y+3x<12
x20,y=20
The feasible region is given below:
Y

(0,0)

Here, the points lying on x + 3y = 12 are (0, 4) and (12, 0)

Also, the points lying on 3x + y = 12 are (0, 12) and (4, 0)

The feasible region contains (0, 0) as it satisfies both the inequality.

The point of intersection of both the equation is (3, 3)

We have the corner points of the feasible region are (0, 0), (4, 0), (0, 4) and (3, 3)
7 =19.6x + 9y

At(0,0),Z=19.6x0+9x0=0

At(4,0),Z=19.6 x4+9x0=784

At(0,4),Z=19.6 x0+9%x4=36

At(3,3),Z=19.6 x3+9x3=588+27=85.8

Therefore, maximum profit = Rs. 85.8 at (3, 3)

Hence, the profit is maximum when the number of packets of bolts and that of nuts is 3
each.

OR



Let there be x chocolates of one kind and y chocolates of other kind.
Therefore,x2 0,y =0
The given information is as follows:

Flour(g) | Fat (g)
Chocolates of 15t kind, x 16 3
Chocolates of 2rd kind, y 8 6
Availability 400 120

16x+ 8y <400=>2x+y <50
3x+6y<120=>x+2y <40
Total number of chocolatesisZ=x+y
The mathematical formation of the given problem is
Maximize Z=x+y ... (i)
Subject to constraints
2x +y <50 ... (ii)
X+ 2y <40 ... (iii)
x,y20 .. (iv)
The feasible region is as follows:
¥

B(20, 10)

B, Y, .
X' {22 TA . =X
Z1) [0 20 N30 JT.I\i[;‘ B0
10 (e :_g = 4

v +y=350

L3
The corner points are A(25, 0), B(20, 10), C(0, 20) and 0(0, 0).

Z=x+y

At A(25,0),Z =25

At B(20,10),Z=30

At C(0,20),Z=20

At0(0,0),Z=0

Thus the maximum number of chocolates that can be made is 30 (20 of one kind and 10
of other kind).

Each student has the same chance of being chosen.

Therefore, the probability of each student to be selected = L
15



Now, the given information is as follows:
X| 14 15 16 17 18 19 20 21
f 2 1 2 3 1 2 3 1

2 1 2 3
P(X=14)=—,P(X=15)=—,P(X=16)=—,P(X =17)= —
15 15 15 15
1 2 3 1
P(X=18)=—,P(X=19)=—,P(X=20)=—,P(X=21)=—
15 15 15 15

Thus, the probability distribution of random variable X is as follows:
X| 14 15 16 17 18 19 20 21
P 2 1 2 3 1 2 3 1

15 15 15 15 15 15 15 15

Mean of X = E(X) = 3" X P (X))

2 1 2 3 1 2 3 1
=14x—+15x—+16x—+17x —+18x —+19x —+20x —+ 21 x —
15 15 15 15 15 15 15 15

1

:—(28+15+32+51+18+38+60+21)
15

E(X?) =3 xP(X))

2 2 2 1 2 2 2 3 2 1 2 2 2 3 2 1
=14"x—+15"x—+16 x—+17" x—+18" x—+19" x—+ 20" x —+21" x —

15 15 15 15 15 15 15 15
1
=—(392+225+512+867 +324+722+1200+441)
15
4683
15
=312.2

Variance(X) = E(X°) - [E(X)T

=312.2—(%j2

=312.2-307.4177
=4.7823
~4.78
OR
Let E1, E2 and E3 be the respective events representing a scooter driver, a car driver and
a truck driver.

Let A be the event that the person meets with an accident.
Total number of drivers = 2000 + 4000 + 6000 = 12000



N . 2000 1
P(E1) = P(Driver is a scooter driver) = ==
12000 6
N : 4000 1
P(E2) = P(Driver is a car driver) = =—
12000 3
N : 6000 1
P(E3) = P(Driver is a truck driver) = =—
12000 2

P(A|E1) = P(Scooter driver met with an accident) =0.01 = x

100
3
P(A|E2) = P(Car driver met with an accident) = 0.03 = —
100
15
P(A|E3) = P(Scooter driver met with an accident) =0.15 = —
100

The probability that the driver is a scooter driver, given that he met with an accident is
given by P(E1|A)
Using Bayes’ theorem, we get

P(E,)-P(AIE,)

_ 6 100
1 1 1 3 1 15
— + —- + —-
6 100 3 100 2 100
1
-6
52
6
1



