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SECTION - A
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. (d) Assertion (A) is false, but Reason (R) is true.
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20. (d) Assertion (A) is false, but Reason (R) is true.
SECTION B
21. (a) Letu = 2c0s* X Z—Z = 2C052x(—2cos xsin x)log 2
Letv = cos?x = % = —2cos xsin x
du
Now 2 = (‘;i) = 2605 ¥]og 2
@ (&)
OR

(b)tan~1(x? + y?) = a? = x? + y?> = tana?
Differentiate both sides wrt x,
2x+ 2 D _ 0
x y dx
dy x
dx y

22. tan™?! [ZSil’l (2cos‘1 ‘/;)]

= tan~! :25in (2 X g)] = tan™! [Zsin g]
=tan~! —2 X g] = tan_l\/§ = g

A

ik
21 1 |=-20+37+7k

3 -1

23.@xDb =

_ N o~

1 -
Area of parallelogram = > |d x b|

|5
N

= %\/(—2)2 +32472=
24. f(x) = 562 = 3652 = f'(x) = ZVx(1 — x)

For increasing / decreasing, put f'(x) = 0
=>x=01
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(i) When x € [0,1], f'(x) = 0.So, f is increasing when x € [0,1]
(The intervals (0,1), [0,1) or (0,1] canalso beconsidered.)
(if) When x € [1, ), f'(x) < 0.So, f is decreasing when x € [1, )
(Theinterval (1, 00) can also beconsidered.)

25. (a) Let the required angle between the kite strings be 8.

a-b
Then, cos § = ——=
alpl )
(Bi+j+ 2k)(21 = 2j + 4k) 12 3
= cosO == =

VO+1+4VE+4+16 V336 21

=0 = cos™ (= )oreos™ ()
= cos™' |—=)orcos™" | —
336 21
OR
(b)BA = —61 + 2] + 3k
Required unit vector of magnitude 21

—61+ 2] + 3k
=21 X [ ———

v36+4+4+9
= 3(=60+ 2j + 3k) or — 181+ 6] + 9k
SECTION C
26. Let' a ' be the side of the triangle, 50 % = 3 cm/s Now area of an equilateral triangle, A = \/Tg a?
dA +3a da
5 —=—X—
dt 2 dt
dA] VBx15 . 45V3 2
n— = = cm</s
dt a=15cm 2 2
27.
e
&'ba[!l =4 i :
o8
B
,./ - I S— X-axis
. Value of
Corner Point Z=x+2y
0(0,0) 0
A(2,2) 6

Since feasible region is unbounded. Plot x + 2y > 6 which has common region with feasible region, thus Z has no
maximum value.

28. (a)f x+sinxdx

14+cosx
x+ ZsinzcosE
= f 2 2 dx
2cos2 %
2

1 X X
= fx(iseczz) dx +ftan§dx
= tanf—ftanfdx+ftanfdx
xtans 2 2

= xt x+C
= xtanz
OR
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/4 dx
(b) fo cos3 xv/2sin 2x
1 71'/4 dx
2°%  cos*xytanx

1 . /a4 (1 4 tan? x)sec? x

=— dx
Zfo Vtanx
Puttanx =t = sec? xdx = dt
1 11+t2
I =— —dt
2o 7
1 .1/71
== —+t3/2)dt
2o (3

1

1 2
=—|2vt —t5/2]
2[ Vitg o

Il
Ul o

29. (a) Rewriting the lines, we get
P=0—2]+3k)+A(—=i+j—2k)and 7 = (i — ] — k) + u(@ + 2j — 2k)
Letd, =0—2j+3k,d, =1—j—k,by = —i+j— 2k, b, = 0 + 2j — 2k
Note that the dr's of given lines are not proportional so, they are not parallel lines. The lines will be skew if they
do not intersect each other also.

~

L s v i j k A
Hered, —d, =j —4k,by X b, =|—1 1 —2|=20—4j—-3k
1 2 -2

Consider (a, — d,) - (1_9)1 X Bz)
=(G—4k)-21—-4f—-3k)=8=%#0

Hence lines will not intersect. So the lines are skew.
|(az —dy) - (b1 X b2)|

Shortest Distance =

|I_51 X 1_52|
_ 8 _ 8
vdé+164+9 /29
OR
(b) Let the wicket keeper divides the line segment in ratio k: 1
. kF+1.B
 k+1
B(2.8,0) W(6.12,0) F(12.18.0)
6i + 121 (12k + 2) R (18k + 8) R
= =
A E TR )T e M
> k==
3
Hence, the required ratio is 2: 3
30. (a) (i)
Since Z PX)=1=>p+2p+3p+p=1
1
S>p==
P=7

(if) Mean = Z X.P(X) = 0(p) + 2(2p) + 4(3p) + 5(p)

=21p=21<;)=3
OR

(b) Let E; : The applicant is a male
E, : The applicant is a female
A : The candidate chosen will have distinction in the written test.
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1 2
P(E)) = §.P(E2) = §.P(A | E;) = 0.4,P(4 | E,) = 0.35

P(A) = P(E1)P(A | E;) + P(E;)P(A | Ey)

L X 04+2%035
==X0U. =X 0.
3 3
11

~ 30
31. Required Area

0
=f ydx
-6
0
= Zf (x + 3)dx
-3

_, [(x +3)%)°
2 -3
=9
SECTION D
32. (a) Letx = sind,y =sinB=> A =sin"'x,B =sin"ly
Vi-x2+1-y2 =a(x-y)
= cosA + cos B = a(sinA4 — sin B)
=9 (A+B> (A—B)_2 <A+B) . (A—B)
Cos 2 CosS 2 = Zdacos 2 sin 2

- B
:cot( 5 ):a=>A—B=2cot‘1a
= sin"lx —sin"ty = 2cot™la

differentiate both sides wrt x,
1 1 dy

Vl—xz_\/l—yza_

d 1—y2
52 |22

dx |1 —x2
OR
0
b)x=a (cos 0 + logtan E)
:>dx_ in6 + ! X 26?><1
dG_a sin . g X sect o X3
an7
3 ( - 1 )_ 1—sin?8
—agTsn sinf -4 sinf
9% _ acotfcos 6
7g = @cotcos
Also,y = sin8 = 2 = cos8
$0, y = sin 79 — 08
_dy tanf
“dx  a
Differetiating wrt x,

d’y sec’6 df
dx2  a dx
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34.
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sec3 ftan @

dzy] 2v2
) =7
dx atez% a

f(x) =2x3—15x2+36x+ 1

= f'(x) =6(x%—5x+6) =6(x—2)(x —3)

f'(x)=0=x=23€[1,5]

Now f(1) =24,f(2) =29,f(3) = 28,f(5) =56

Hence, the absolute maximum value is 56 and the absolute minimum value is 24 .
. . . . X y-1 z-2

(a) The equation of given line is 1= 5 =5 = A

Any arbitrary point on the line is M(4, 24 + 1,31 + 2)

a?

AL 83

dr'sof AM are <1 —1,24—-5,31—-1>
Herel(A—1)+2(24—-5)+3B1—-1)=0

>Ai=1

M(1,3,5) is the foot perpendicular of the point A to the given line.
Let image of point A in the line be A'(a, 8, 7)

Since M is the mid-point of AA’, so M (lz—a,#,?) = M(1,3,5)
= A’(1,0,7) is the image of A .
Also, Equation of A4’ is xT_l = y_—_: = 22;3
OR
(b) The given line is xT+5 = yTH = % = Aand Q(2,4,—1)

Any random point on the line will be given by P(4 — 5,44 — 3,—91 + 6)
Since PQ =7 =J(A—7)2+ (42— 7)2+ (94 + 7)2 =7
=98(1?-21+1)=0=>1=1
Hence, the required point is P(—4,1, —3)

x+4_y—1_ﬁ x_—2_y—4_z+1

The equation of line PQ is 5 WA " 3 =

Let x, y and z be the no. of students allocated to Sports, Music and Drama clubs respectively.
Here,x=y+z,y=’2—c+20,x+y+z= 180
>x—-y—z=0,x—-2y=-40,x+y+2z =180

Given equations can be written as AX = B

1 -1 -1 0 X
where,A=[1 -2 0 |,B=]|-40[,X= [y
1 1 1 180 z
|A] = —4 # 0 > A1 exists.
-2 0 =2
adjd = |-1 2 —1]
3 -2 -1
A‘lziXade=l[i —02 i]
4] L T
X=A"'B
1[2 0 2|70 90
= Z[ 1 -2 1] [—40] = [65]
-3 2 111180 25

x =90,y =65,z=25
Number of students allocated in sports, music and drama are 90,65 and 25 respectively.
SECTION E
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36. (i) 2x + 3y = 300
(ii) 4 = xy = (300 — 2x)

(iii) ()4 = 2 (300 — 2x) = ; (300x — 2x?)

dA 1
> T 5(300 — 4x)
For critical points, put Z—': =0=>x=175
Also, % = —% < 0. So, A is maximum at x = 75
Also, maximum area is 4 = 7?5(300 —150) = 3750 m?
OR
(iii) (b )4 = §(300 —2x) = §(300x —2x%)
dA 1
== 5(300 — 4x)

For critical points, put Z—i =0=>x=75
As Z—i changes its sign from positive to negative as x passes through x = 75 from left to right, which means x =
75 is the point of maximum.
Also, maximum area is A = Z* (300 — 150) = 3750 m?
Note : Full credit to be given if the student takes equation as
2x + 2y =300 or 2x + 4y = 300 or 4x + 4y = 300 or 4x + 3y = 300
The solutions of sub-parts will differ and marks may be given accordingly.
37. () Ry
(i) Rs
(iii) (a)R; and R;
OR
(iii)(b) Required pairs to be added to make the relation R, as an equivalence relation are:
(1,1),(2,2),(3,3),(2,1),(3,1) and (2,3)
38. E; : customer avails loan on fixed rate
E, : customer avails loan on floating rate
E5 : customer avails loan on variable rate
A:the person defaults on the loan

P(E)) = —, P(Ey) = —, P(E3) = -
Y7100 T 100 T 10 )
P(A|E3) = —

3

P(A |El)—m,P(A |Ez)—m, 100

(1)P(A) = P(Ey) - P(A | E;) + P(E;) - P(A | Ey) + P(E3) - P(A | E3)
1 5 2 3 7 1

= X Xt — X ——
10 7100 ' 10100 " 10 " 100

18 9

~ 1000 *" 500

(ii)P(E3 | A)

) P(E,) - P(A | E5)

" P(E,)-P(AIE) +P(E,)-P(A| E,) + P(E5) - P(A | E5)

_ 10*100

18
SECTION-A

39.(a)

40. (d)
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41. (d)

42. (d)

43. (b)

44. (d) Step 1: Recall the direction cosine relation
If a line makes angles «, 8, y with the x, y, z-axes, then:
cos?a + cos?f + cos?y =1
Step 2: Substitute given values

_ 3my 1 , 1
cosa = cos(T) = _ﬁ = cos“a =3
cosf = cos(z) _1 = cos?p -1

3 2 4
So: cos?a +cos? l=241=3

2 4 4

Step 3: Solve for cos?
cos?f=1- 3.1

4 4
So:cos 6§ = i%
Step 4: Find 6
If cos0 = %, then 8 = g
If cos @ = —%, then 6 = 2?nor—g.
But since options are in terms of &, we write:

T
0 = ig

45. (d)
46. (¢)
47. (c)
48. (b)
49. (c)
50.(d)
51. (¢)
52. (b)
53. (d)
54. (¢)
55. (b)
56. (b)

57. (d) Assertion (A) is false and Reason (R) is true.
58. (d) Assertion (A) is false and Reason (R) is true.

SECTION-B
59. (a) Let a be the angle which the vector d makes with all the three axes.
Then 3cos?a = 1

1
= cosa =—

V3

The unit vector along the vector @ = % (i+j+ k)
Aa=50+j+k)

OR

.' > Qp)
(b) Rix) Pla) ([
QR 3
QP 2

Hence, R divides PQ, externally, in the ratio 1: 3.
The Position vector of R = % = £ 1__3; = 3a2_B
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61.

62.

63.

64.
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T
Given definite integral = [ o \/ (sinx + cos x)?dx
s
= f04 (sinx + cosx)dx
s

= [—cosx + sin x]g
=1
f'(x) =cosx—a
For f(x) to be increasing, f'(x) =0
ie,cosx=>a
Since, =1 <cosx <1
>a<-1
Hence, a € (—o0, —1]. (Also, accept a € (—o0,—1) )
@ and f are collinear
x—2 1
3+2x -2
1
=>x = 2

X

=

(a)x =er
=1 ad
ogx =—
y

= ylogx = x
Differentiating both sides w.r.to x , we get

y dy
T + logxdx =dl
ﬁdy_x—y
dx  xlogx
OR
, . -2—h)—f(-2
(b) Lf'(=2) = limyo 52 (> 0)
_ 2(=2—=h)—3—(=7)
- hmh_)o

—h
= limy2 = 2
Rf () —tim, . JE2H W= (2)

—24+h+1-(=7)

(h>0)

= 1imh_,0

= lim,_,,

Therefore, the function is not differentiable at -2 .

——, which does not exist, i.e., RHD does not exist.

Note: (1) If a student finds only RHD and concludes the result, full marks may be awarded.
(2) If a student proves that the function is discontinuous at -2 and hence not differentiable at

-2 , full marks may be awarded.
SECTION-C

(a) Given differential equation can be written as
y 2

——dy =—dx

y+3 x

=>f<1 3)d —Zjld
y+3/% 7 x

=y —3log|y + 3| = 2log|x| + C

y=-=-2,whenx=1=C(C=-2

Hence, the required particular solution is

=y —3log|y + 3| = 2log |x| — 2
OR

(b) Given differential equation can be written as 4y 4 2

4x? T .
——, which is linear in y .

dx 1+x2y T 14
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66.
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2x
LF. = ) Tra2% = plog(1+%%) = 1 4 42

The solution is given by

y(1+x?) = f 4x2dx

4
= y(1+x?) =§x3+C
ory = (ﬁ;) +C (1+1x2), which is the required general solution
Let x € N. Then we know that x is a multiple of itself.
= xRx
Hence, R is reflexive.
We have 2,8 € N such that 8 is a multiple of 2
= 8R2
But, 2 is not a multiple of 8 . Hence, 2 is not R-related to § .
Therefore, R is not symmetric.
Let x,y,z € N such that xRy, yRz
Then x = my,y = nz forsome m,n € N
= x = mnz = x = pz, where p = mn € N. Hence, xRz
Therefore, R is transitive.

”

Corner point | Value of Z = x — 5y
A(3,2.5) -9.5

B(3,3) -12

C(4,4) -16

D(6,4) -14

The minimum value of Z is -16 , which is attained at x = 4,y = 4.
(a) The given function can be written as
y = 2log(x + 1) — logx
2 1 x—1
=> = —
"1 x+1 x x(x+1)
- 1

X
=>(X+1)y1:T=1—;

1
:(x+1)YZ+Y1=x_2

= x(x+ 1%y, +x(x + 1Dy, = 1+%
Sx(x+ D)%y, +x(x+1Dy; =1+1—(x+ Dy,
> x(x+ 1%y, + (x + 1)2%y; =2

OR
M x/1+y+yVI+x=0
>x1+y=—-yvl+x
=>x2(1+y)=y%2(1+x)
= x=-yx+y)+xyx—-y)=0
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>x—-y)(x+y+xy)=0
x#xy=>x+y+xy=0
—Xx

= =
y 1+ x
= dy 1
dx  (1+x)2
3
68. (a)P(2) = -, P(any other number ) = 1 — — =

Let X represent the Random Variable "the number of 2's".

3 _ 7

Then X = 0,1,2
The probability distribution is
X | PX) XP(X)
7 7 49
0 | = X—=— 0
10 10 100
3 7 42 42
l | = x—%x2=— | —
10 10 100 | 100
3 3 9 18
2 —_— X — = — _—
10 10 100 100

60
Mean = Z XP(X) =——=0.6

100
OR
(b) A ={(3,6),(4,5),(54), (6,35)

4 1 30
PA) =5=5.PB) =5;=¢

369 5
PAnB)—i—i
( _36_512
P(4) x P(B) =5—4¢P(AnB)

Therefore, A and B are not independent.

A and B are not mutually exclusiveas AN B # @
1 x+a

1 1
=] T dx = [ — dx +af = dx

= 1og|x+ VX2 — a2| + sec™! (z) +C

SECTION-D

69.

70.

The required area
2

2
5
= f (5x + 2)dx +.[2 (5x + 2)dx
-2 _
5

2
_|[Gx+2)?]5 . (5x + 2)2]?
10 _ 10 2
5
_ 64 + 144 104
1010 5
xZ+x+1 A Bx+c
C(e+2)(x2+1) | (x+2)  x2+1
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Getti A—3B—ZC—1

cting —g; _El _g

) ] 3 1 2x 1 1
Given integral =§f mdx'l'gfm x+§f x2+1dx

3

1 1
log |x + 2| +§log(x2 +1) +§tan_1x +C

o

(a) The vector equations of the lines are
#=—1+]+9k+AQ20+]—3k)

# = 31 — 15§ + 9k + u(2i — 7j + 5k)
= —1+]+9ka, =31 —15] + 9%k
=2{+j—3kb, =21—7j +5k
a, —a; = 41— 16§

—
a;
—
by

A

- |t J ok R
by Xb,=[2 1 —3]=-161—-16j— 16k
la, —a;) - (by Xb,)| 12
S.D. =—2 1_), (_1, 2) == =43

|by x by| V3
OR
(b) A(2,1,2)
P

A (a, B, 7)

Let the image of A in the line be A'(a, 8,v)
The point P, which is the point of intersection of the lines [ and AA’, will have coordinates (A + 4, -1 + 2, -1 +
2) for some A.
Drsof APare (A + 2,—1+ 1,—-1)
AP 11
A+2)—-(2+1D)—-(-1H =0
=>1= 3
Therefore, the coordinates of P are (% ,g, g)

P is the mid-point of AA’
2+a 11 1+f 7
2 37 2 3
16 11 8

—1 = — = — =
=73 B 3773
16 11 8

The coordinates of the image are (?, 3 5)

2+y
2

The equation of AA’ is

x—2 y—-1 z-2

10 ~ 8 2

3 3 3

or,

3(x—2) 3(yv—-1) 3(=z-2)

4
8 0 0
0 8 0] =8I
0 0 8

The system of equations is equivalent to the matrix equation:

(a) AB =
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74.

75.

4 X
BX = C, where C = |9 ,Xz[y]
1 Z
=X =B"1C
AB =8I
_ 1
1[4 3
il k-
—3 -1 8 -1

.'-x=3y——ZZ——1
(b) |A] =1 # 0 > AL exists.

-3 -2 —4
adjA=| 2 1 2 ]
2 1 3
1 -3 =2 —4]
Al=—adjdA=]2 1 2
4l 2 1 31
The given system of equations is equivalent to the matrix equation
10 X
ATX = B, where B = 8,X=[y
7 z
>Xx=(A")"'B
>X=0A1YH'B

=>X =

-3 2 2]J10
= 2l
-4 2 3
x=0,y=-5z=-3
SECTION-E
(i) The number of relations = 24x3=212
(ii) Since, S, and S5 have been assigned the same judge /,, the function is not one-one.
Hence, it is not bijective.

(iii) (a) There cannot exist any one-one function from S to J as n(S) > n(J). Hence, the number of one-one
functions from S to J is 0.

OR
(iii) (b) To make R, reflexive and not symmetric we need to add the following ordered pairs:

(Slp Sl)' (525 SZ)I (535 S3)l (54-’ S4)
(a)(i) Let A = Amber manufactures the car

B = Bonzi manufactures the car
C = Comet manufactures the car

E = The selected car is electric

60 30 10
P(4) = 750:PB) = 155- P(©O) = 150

E E E
P@)=Pm)xPGO+Pw)xPGQ+P@)xPQJ
60 20 30 10 10 5
= X—— X+ ——X
100~ 100 ' 100~ 100 ' 100~ 100
155 31

~ 1000 ' 200
OR
(b)(i) Let A = Amber manufactures the car
B = Bonzi manufactures the car
C = Comet manufactures the car
E = The selected car is a petrol car

60 30 10
PCA)"100 P(B)"100 p(C )"100
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E E E

P@j:PM)XPGO+Pw)xPQQ+P@)xP&J
60 80 30 90 10 95

= X + X + X
109100 ' 100100 * 100 100

_ 845
~ 1000 *" 200 o
. c\ _ POxP(g
(“)P(E) )
10 5
_ 100 ~ 100
60)(20_|_30><10_|_10>< 5
101__?0 100 " 100 100 " 100 " 100
_Tooo0 _ 1
1550 31
10000
(iii)
P(AorB)_1 P(C)—l 1_30
E /] E] 31 31
76. (i) f'(x) = e*(cosx + sinx)

77
78
79
80
81
82
83
84
85
86
87

For critical points, f'(x) =0
= cosx +sinx =0
= cosXx = —sinx
For x to be a critical point x € (0, ), hence, x = %ﬂ

Forall x € [0,%F], f'(2) = 0
Hence, f is increasing in [0, 3%]
Note: If a student concludes the answer in any of the following intervals, full marks may be awarded:
(0 3—“) or [0 3—”) or (0 3—“]
' 4 ' 4 ' 4
Forall x € [%”,n],f’(x) <0

Hence, f is decreasing in [%ﬂ, n]
Note: If a student concludes the answer in any of the following intervals, full marks may be awarded:
(5 m) or (5] or [ m)

Lo T)or (-, mlor |5,
(ii)

3m . iy .

X = 7 is a critical point
f"(x) = e*(cosx —sinx) + e*(cos x + sin x)
= 2e*cosx

)

Hence, %ﬂ is a point of local maximum.
SECTION A

- (9)

- (a)

- (9)

- (a)

- (9)

- (a)

- (d)

- (d)

. (b)

- (0)

- (9)
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88. (b)
89. (¢)
90. (a)
91. (¢)
92. (¢)
93. (¢)
94. (d)

95. (d) Assertion (A) is false, but Reason (R) is true.

96. (b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of the Assertion (A).

SECTION B

97. | — 6AB| = (—6)3|A||B|
= —216 X 3 x (—4) = 2592

98. (@) f(x) =2x? —ax+3=>f'(x) =4x—a
Now2<x<4=>8-a<4x—-—a<16—a
For f to bean increasing function, f'(x) = 0
>8—-a=0=>a<8
Least value of a does not exist.

OR
1 , 1
bOf)=x+-=>f()=1-73=
2_
Now xle =>0forallx =1
= f'(x) = 0 = f is an increasing function.
99. (a)Putx =tanf = 6 =tan ' x
x
Now sin_l( )
V1 + x?

. _,(tanf
- s (sec@
=6 =tan"1x
(b)Here —1<vx—-1<1
>0<x-1<1>1<x<2
Hence, domainis x € [1,2]

100.

x%-1

x2

) = sin~1(sin 8)

2
A=2x3[\9—x?dx
4r1x 9 X
— = 221 _cin—1(Z
—3[2 9 —x +251n (3)]

_2 (0+9 i _11) 0
—3[ > Sin ]

=3m
101. y =5x —2x3

3

0

Given X = 2 unit
iven - = units /s

slope of the curve = % =5—-6x2=m

dm_ 12 dx_ 12x(2) = —24
dt ST x(2) = X




‘I(G P 12" CBSE MATHS PAPERS 2025

é 12™ CBSE PAPERS PYQs

——— O
dm
atx = Z'E = —24(2) = —48
Hence, slope of curve is decreasing at the rate of 48
SECTION C

102. (a)f(x) =logax(a>0,a+1)
Let xq,x, € R*such that f(x;) = f(x,)
= log, x; =log, x,
= x; = x, = f is one-one.
Letf(x) =y=>loggx=y=>aY =x
for every y € R, there exists x € R*
f is onto.
f is a bijection.
OR
() () R = {(15), (2.4}

(ii) R is not a function as 3 € A do not have an image in co-domain.

(iii) Domain of R = {1,2}, Range of R = {4,5}

103, (a) lim 22273 o im @29 _ oy (v 3) = —4
: x—>—1 x+1 x—>—1  x+1 x——1
Also, f(-1) =k
as f is continuous, k = —4
OR
—x? ,x<0
b = = ’ -
0 fG) =xxl ={ 5 FE ]
0—h)—f(0 —h%2 -0
LHD=limh_,0f( _)h f()=1im,H0 ——=0
0+h)—f(0 h% -0
RHD:limh_)Of( })l f()zl'mh_)OT=

Since LHD = RHD, f is differentiableat x = 0
104, 1=[] e () dx

/2 1—cosx

X X
1 — 2sinscoss
2 2 .

= f” eX
/2 ZSiHZ%

1 X X
= fg/ze" (E cosece? o cotz) dx
X Vs
I =—|ecot=
[e co 2]71'/2
= - [e”cotz - e%cotz]
2 4
Vs
= ei

105. (a) Let X denote the random variable which counts the number of boys.

X=0123
1
P(Boy) = P(Girl) = >

Required Probability Distribution
X P(X)

" 16 -
1 3(
)

" )
OR

N

N | = N——
Ne—"
1l 1l

0] W | W

I I A T
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(b) Possible values of X are —2,0,2

X 210 2

112 1)1

PX) | = | 2= =

4 |4 2|3

1

Mean = ) xP00) = =2(5) +0(3) +2(3) =0

106, X t-_Y2_Z3_

1 3 4

Any pointon Iy is (24 + 1,34+ 2,41 + 3)
; lx—4_y—1_z—0_

22Ty T Ty T TH

Any pointon I, is (5p + 4,2u + 1, 1)

For point of intersection,

20+ 1=5u+431+2=2u+1

Solving, A = u = -1

Since, A =y = —1satisfy 41 +3 = p

-~ Point of intersection is (—1,—1,—1)

Now distance of (—1,—5,—10) from (—1,—1,—1) is:

JE1+ 12+ (=14 5)2 + (=1 + 10)2 = V97 units
107.

Corner Point | Value of Z =

100x + 50y
0(0,0) 0
A(0,200) 10000
B(50,250) 17500

€(150,150) | 22500

D(200,0) 20000
Zmax = 22500 when x = 150,y = 150
SECTION D

- A=k La.- a1 =
108.  Consider (kd) (;A™!) =k-1(4-471) =1

1
= kA and EA_l are inverse of each other.

1
kA)t=-4"1
(kA) 11(
(314)_1 = §A_1
Here, |A| = 4 # 0 . A71 exists.
3 1 -1
adid=|1 3 1
-1 1 3
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A1 ! djA 12 é_ll
- .adjd=-
|A] 4 1 3
13 1 -1
(?,A)-l=E 1 3 1
-1 1 3

109. ()y =4x-— %xz > Z—z = (4 — x)cm/ day
(ii) For maximum height, Z—z =0 = x = 4 days

Y < 0. number of days = 4
as dxZ , IUMDET O ays—

Now, Maximum height = y(4) = 16 —(16) = 8 cm
110. (@) 1=/ cosx

(4+sin2 x)(5—4 cos2 x)

iy oS x 4

~ 7 (4 + sin2 x)(5 — 4cos? x) x
cos x

=J

(4 + sin? x)(1 + 4sin? x) dx
sinx =t gives
dt
1=J
(4 + t2)(1 + 4t?)
1 dt 4 dt

—_ +_
157 4 + t2 15f1+4-1:2

= 1t ‘1<t)+2t T2 +C
=3 (g) Fstan (@0

= 1t ‘1<Sinx)+2t ~1(2si +C
= an > 15 tan (2sinx)

(- using Partial Fraction )

T dx
(b) I'= fo a?cos? x+b?sin? x
_ Zf /2 dx

0 azcoszéc + bZsin? x
/2 sec®x
= 2fo/ 2 e AX

a’ + b?tan? x

tanx =t gives

® dt
I=2fo a2 + b2t2

2 b L (bt «
-2 b ()
a 0

a

ab

111.  (a) Let ABCD be the parallelogram with diagonals AB=dandBD =b

AB = (d—b)and AD = (d + b)

Area of ABCD

= |AB x AD|
LG-Byx=@+5

= |— — X_
5@-Hx5@+5)|
1 - - — —

:Z|ﬁ><a+d><b—bxd—b><b|
D c

Nt
LN

A B
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i

1 — — -
=Z|Ei><b+c'i><b|( axd=0)
Li2@xE
=- X
712@x B)|
1 . Z
=—lax
51 x b - A
Givend =2i—j+kb=1+3]—k
Area of parallelogram = %|Ei X b|
R
Nowdaxhb=1|2 —1 1|=-20+3/+7k
. 1 3 -1
|d x b] = V62
Area of parallelogram = %\/62
OR

(b) Given lines are ’63;8 = y_+1169 = 2_710
and 7 = (15 + 29j + 5k) + u(3i + 8] — 5k) A A
The first line in vector formis # = (81 — 19j + 10k) + A(3{ — 16§ + 7k)
d, = 8 — 19] + 10k, d, = 15 + 29f + 5k
b, = 31 — 16 + 7k, b, = 31 + 8f — 5k

~

- - i j k ~
b xb,=1|3 —16 7 |=24i+36j+ 72k
3 8 -5

Equation of line passing through (1,2, —4) and parallel to b is
7= (1+ 2] — 4k) + t(241 + 36] + 72k) or # = (i + 2j — 4k) + t'(2i + 3] + 6k)

) .. ox—1 22 z+4  x—1 -2 z+4
Cartesian formof line is *— = 22 = 22 o, 2= = Y=2 _ 2*%
24 36 72 2 3 6

SECTION E
112.

Tetal (10051

Miscvaception (905 Profeieut (60%)
(No Misrarionpline |

. , . Do et I'—L—T

Asoan
By 193%)  snewer e Anvaner L pat

Bjoy 12055 Bipy (10%) I

Bigory (004

Let E; : Student has a misconception
E, : Student does not have misconception

A: Student answered Bijoy as correct
P(E)—4O P(E,) = 60
Y1007 Y7 T 100

P(A|Ey) = 18—0 P(A| E,)

00’ ~ 100
P(A|E) = 20 P(A|E) = %
1 _1001'0 . 227100

(ii) P(A) = P(E))P(A | E;) + P(E;)P(A | E3)
40 80 60 10 40 80 60 10

= X + X = X + X
100 198 100 100 100 100 100 100

38
100 50 P(E))P(A | Eq)
(iii) () P(E; | A) = W
40 80
_ 100" 700 _ 16
38 19

100
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OR

(ii)(a)P(E; | A) =

60 _ 80
_T00*700 _ 3
38 19
@2 y+1 z-3 x—1
113. ll.T—_—z—T,lz.T—T— 3
(i) Drs of [, are (3, —2,4), drs of [, are (2,1, —3) as drs are not proportional, hence [; is not parallel to [,.

(ii) Equations of line parallel to [; and passing through (1,—2,—3) is
x—1 y+2 z+3 _ R N R R N
= = or7 = (I —2]—3k)+ A3 — 2] + 4k)

P(Ez)P(A | Ep)
P(4)

y-3 _ z+2

3 -2 4
(iii) (a) The pathway is perpendicular to [; and [, ... It is parallel to 51 X Bz
— — - i j ié ~
b=b; Xb,=13 —2 4 |=214+17j+7k
2 1 -3

- Equation of pathwayis 7 = (31 + 2] + k) + A(21 + 17] + 7k)
(iii)(b)d, = 21 —j + 3k,d, = 1 + 3] — 2k
b, = 31— 2j + 4k, b, = 20+ ] — 3k

d= (dp —dy) - (51 X 52)
|l_51 xAI_52| A
(=i +4) - 5k) - 20 + 17] + 7k)
- ’ V& + 289 + 49
31
)
14, @) 5 = —k(T = 25)

dT

adoerrie —kdt

=>j ar = kj dt
T—25

= log|T — 25| =—kt+C ...(a)
Whent =0,T = 85

= log60 =C
Using in equation (a),log |T — 25| = —kt +log60 ....... (b)
(ii) When k = 0.03,log |T — 25| = —0.03t + log 60
I |T _ 25‘ 0.03t
= = —0.
8|60

= T — 25 = 60.¢ 7003t
WhenT = 40,t =t;

N g — —003t;
= —003t; — % = —0.03t; = —log4
log4 1.3863
St = 503 003 - 46.21 m
SECTION-A
115. (b)
116. (d)
117.  (¢)
118. (¢)
119. (¢)

120. (b)
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121.  (d)
122.  (¢)
123. (b)
124. (a)
125. (b)
126. (¢)
127. (b)
128. (¢)
129. (o)
130. (b)
131. (¢)
132.  (¢)

133.  (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A).
134.  (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A).
SECTION-B
135.  Domain of cos ™1 x is [—1,1]
>- 1<x*-4<1=3<x?<5

=x x[—V5—V3] U [V3,V5]
136. 2 =5mm?/s, (%) 47

dt dt
S—4 2=>d5—8 dr=>dr_ 5
ST T e T dr sar

4 av dr _dv _5
3 dt dt _dt 2

137. (a)Lety =

Cosx

—sinx )

2+\/cos x
dx CcoS X

dy 2cos?x+sin?x 1+ cos?x
> — =
dx 2(cos x)3/2 of 2(cos x)3/2

OR
(b)y=5cosx—35inx,thenZ—zz—S-sinx—B-cosx
4y _ s +3-si
= — =-5. ) E—
d%cz cosXx sinx y
dy
>—+y=0
dx? y . R
138. (a)Letda =31—2j+kb=4i+3j—2k
i 7k
3 -2 1
4 3 =2
|3 xDb| =+/12 4+ 102 + 172 = /390
Unit vector fi #xb ! (4 10f + 17k)
nit vector n = = = A ]
|axb| 390

5 R
Required vector = 1+ 107+ 17k
q \/ﬁ( Jj )

d cosx~cosx—sinx~(

ixb= =i+ 10j + 17k
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= eitherb = Zord L (b — &), since d # 0

Also,dxb=dXé=>dx(b—-27) =0

= either b = ¢ or d||(b — &), since d # 0

Since vectors d and (5 — () cannot be || and L simultaneously

Hence b = ¢

& — R 3 8

139, (412 (6,2

Let P and Q trisect the wire AB.

P divides AB in the ratio 1: 2 then, coordinate of point P = (E,i, - g)

3’3
Q divides AB in the ratio 2: 1 then, coordinate of point Q = (1?6, g, — g)
SECTION-C
140.  Since f(x) is a decreasing function = f'(x) < 0

=>+v3-cosx+sinx—2a<0

v3)

V3 1
= 2<7~cosx+zsinx>—2as 0

s
= oS (x - E) <a
Since, —1 < cos (x - g) <1=>a>1ie. a€[l,o)or(1,o)

2X

141. (a) Letl = f mdx

Putx? =t = 2x.dx = dt
dt

) t+3)E-5)

:! (_8(t1—3)+8(t1—5))dt

=]

[log|t = 5| —log|t +3|] + ¢

log xi_—S
x“+3

OR

() [ (Ix = 2| + |x — 4])dx

=J;2 (2—x)dx+j:(x—2)dx—f14(x—4)dx

8
1
8

‘+c

ZFZ—w22+(x—314_rx—®24
i _291 (B2 2 Z 1
=—424-=7
2 2=
142. [x.sinzi—/—y.dx+x.dy=0
dy 'y Y
—— == —sin
dx x 4 x 4
v
Plgy=vx=>d—=xa v
v
xa+v=v—sin2v

dx
= —[ cosec?vdv = [ -

= cotv =log|x| + ¢

= cot% =log|x| + ¢
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T
x:1,y21:>c:1

= cot% =log|x| +1
143.

Corner Points | Value of Z
A(60,30) 600
B(120,0) 600
C(60,0) 300
D(40,20) 400

Since Z is maximum on points 4 and B
Hence all points lying on segment AB give maximum Z.

144. (a)Givend+b+¢=0=[@+Db|=|—¢
= [E+bl2=[¢2= |32+ [b|> +23-b = |¢|?
=9+25+23-b =49
= 2|d||b|cos O = 15

1. o
:c059=§..0—§
OR
®)ld|=pl=1 2
|éd —b|?> =1d|? + |b|> — 2d - b
=1+41—2|d||b|cos6
=2 — 2cosf

7] 0
=2 <Zsin2 E) = 4sin? >

o1
= sin-=—=|d—
sino =3 |a |
145.  (a) Let A be the event of buying colouring book and
B be the event of buying coloured box.
P(A) =0.7,P(B) = 0.2,P(A/B) = 0.3
A\ P(ANnB) P(ANB)
(i)P(—)=—=> 3=—"
B P(B) 0.2
3
= P(ANB) =0.06 or —
(AN B) or =5

i) P (3) =22

A P(A)
096_3 4 0.086
0.7 35

OR

(b) Let X be random variable for number of oranges.
X=0,123
Let A be the event that orange is drawn.

4 2 _ 2 3
P(A)=E:§,P(A)=1—§=§
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X 0 1 2 3
P(X) 27 54 36 8
125 125 125 125
. _ _ 27 54 36 8
(ll)E(X) —Z piXi = OXE+ 1 XE+2 XE+3 XE
_ 150 6
“125 %5
SECTION-D
146.

Required area

9
=5
=18

|

147.

1 1
LetA =

-1 0 1
1

-2 1

AX=B=>X=A"1B
2 -3 1
adj(4) =

2 0 —2]
2 3 1

2 -3

2

-2

2

0

3 1

x 1[2 -3 17[45 11
M:E[z 0 _z][slzllsl
z 2 3 1 0 19
So,x =11,y =15,z=19
148.

1
d ' (l_t_z)
\* dv 1\*! 1
v=(t+7) = =aft+) -(1-3)
t dt1 t t?
du du/dt a*t -loga
dv  dv/dt (

a(t+ %)a—l
OR

(b)Letu =y*,v=xYandw = x*
=>du+dv+dw_ )

dx dx dx +- (@)

—y* s logu=x-logy >~ X W
u=y ogu=x-logy =~ dx _y dx ogy

X 45
,X=P,B=!8]
Z 0
A =100+2)—1(-1-1)+1(2=0) =6 £ 0
A~T exists

Let the numbers of chairs, tables and beds produced be x, y and z respectively
x+y+z=45 —x+0.y+z=8x—-2y+2z=0
1

Hence the numbers of chairs, tables and beds produced are 11, 15 and 19 respectively.
1 1
(a) Letu = att = W gt loga -
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du _ x<§,d_y+10 ) = ayx 12y e
ax Y y dx gy Yoo Yoy
Y =1 logx = — Y L ogx -2
== = = . —_—— = = p——
v dx ogv =y o,ccglx S dr - x ogxddx
v y Y - Y
:>dx x (x+logx dx) 3ix +x logxdx
X — ¥ .
w=x*=logw=x logx=>W I 1+ logx
w
=>E:xx~(1+logx)

~ From (i), we get

_, ay 1 dy
xy* -E+yx-logy+yxy +xy-logx-E+xx-(1+logx)=0
:>dy_ x* - (1+logx) +y* -logy + yx¥~1

dx x-y*¥ 14+ xY-logx
(a)LetE:E:ﬂ:A
5 2 3

Coordinate of general point on the given line are M (54 — 2,24 — 1,31+ 4)

Pi{1,1.4)

M (5X-2, 2A-1, 3Aed)

Direction Ratios of PM vector are (514 — 3,24 — 2,31)
Since, PM L 1
=5051-3)4+2(24-2)+33B1) =0

Hence, coordinates of M are (1 0, E)

2’ 2
OR
x-1

(b) Equation of given line be == y+1 _ z-4

= A (say)
Coordinate of any general point on thé line a3re P(3A+1,21—-1,31+4).
Let distance of point P from (=1, —1,2) is 2v/2.
= J(BA+2)2+ (212 + (31 +2)% =22
= 22124+241=0

150.

A=0orA 12
= = e p—
or 11
Hence, coordinates of point P are (1, —1,4) or (— %, = %,%)
SECTION-E
’_}. ........... I
: 2 v .
OV=xy=>y=—. ... (1)

X

Hence, S = 2x2 + 4xy = 2x? + %
ey dS A
(i) dx 4 (X XZ)

i@ E=0V=x>=3xy=x*5y=x
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2
?-4(1+i—:)>0:>Sisrninirnurnify=x.

OR
(iii) (b) V = 5 (Sx — 2x3) = ‘;—Z =2 (S —6x2)

Putd—V:0:>x: -
dx 6

d%v s . . s

(—2) = —3 |- < 0 = Volume is maximum for x = |-

dx?/ = \/E 6 6
6

151. (i) No, f is not bijective function

(ii) Range = {1,2,34, ... ... ... ...,30} and codomain = N

Since, Range # codomain = f is not onto and hence f is not bijective.

(iii) (a) R = {(1,3),(2.6), (3.9), (4,12), (5,15), (6,18), (7,21), (8,24), (9,27), (10,30)}

Since (1,1) € R = R is not reflexive.

(1,3) e Rbut (3,1) € R = R is not symmetric (1,3) € R,(3,9) € R but (1,9) € R = R is not transitive.

OR

(iii) (b) R = {(1,1),(2,8),(3,27)}

elements 4,5,6 ... 30 do not have an image. Hence the above relation is not a function.
152.  Let A: Event that chosen seed germinates.

B: Event that Brinjal seed is chosen.

C: Event that Cabbage seed is chosen.

R: Event that Radish seed is chosen.

10 12 8
P(B) :%;P(C) =%;P(R) =30’

A\ 25 (A" 35 A\ 40
P(E) - 100;P<E) - 100;P(E) ~ 100
@) P)=P(B)-P(2)+P©)-P(5)+P®)  P(%)

10 25 12 35 8 40
=35> Too * 30 % o0 T 30 X

30 100 ' 30 100 100
990 "33
~3000 * 100 1
i p(6) = 107
4/ pB)-P(5)+P(C)-P(2)+P(R)-P(%)
12 35
_ 30 %700
990
3000
42 14
~99 7'33
SECTION-A
153. (b)
154. (¢
155. (¢
156. (a)
157.  (d)
158. (¢
159. (a)
160. ()
161.  (d)
162. (b)
163. (¢
164. (b)

165. (d)
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166. (a)

167. (¢)

168. 1 mark for any attempt as correct answer is not given in any option
169. (d)

170.  (¢)

171.  (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A).

172. (d) Assertion (A) is false, but Reason (R) is true.
SECTION-B
173. (@-1<—x?<1>-1<-x*<0
20<x’<1=>-1<x<1

174. (a) Letu =+ eV2X and v = eV2*

o 1
Derivative of Vv w.r.t. v = N
1

Required derivative =

OR
Taking log on both sides, we get ylogx = xlogy
Differentiating both sides w.r.t. x, we get
y dy xdy

=+1 —=——+1
x+0gxdx y.dx+0gy

2+ eV2x

dy _y(xlogy —y)
dx x(ylogx —x)

’ _Xx+1-x+4 5
175, f'(0) = (x+1)2  (x+1)2

Hence f is increasing in its domain.
176. (a) C divides BA in the ratio 3: 2 externally

>0

, ¥ 3372 4 -
Required vector = ¢ = Ty 3a—2b
*— (] bl
B A C
OR
) o : N B
(b) Unit vector equally inclined along coordinate axes is v aF 7 + 7

*5\/52 ok 51+ 57 + 5k
7 <\/§+\/§+\/§> i+ 57+
(or —5{ — 5j — 5k )
177. by =3i—jb,=21+3ka,=4i-kd, =1+7—k
(3_2)—51)=3i_j
b, x b, = =31 — 9j + 2k
(@ — dy) - (by x by) = (31— ) - (=31 — 9f + 2k) = 0,
hence lines intersect
SECTION-C
178. (a)LletB=[X y 7]
x y z 3 4 2
AB=C=>[4X 4y 4Z]=[12 16 8]which
—2x =2y -2z -6 —-8 —4
givesx=3,y=4andz =2
B=[3 4 2]
179. (a) x = sint gives y = sin"!(sin3t) = 3t = 3sin"1x
dy 3
dx  1—x2
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. o.dy _ 3-12x?
Aliter: PR e e
OR
(b) x = tant gives y = cos™1(cos 2t) = 2t = 2tan"1x
dy 2
dx 1d+ x?
oL dy -1 . —4x
Aliter: == = = T

—x2
1_<1+x2)
180. (a)R={(1,39),(2,37), ___,(20,1)}
Domain = {1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20}
Range = {1,3,5,7,9,11,13,15,17,19,21,23,25,27,29,31,33,35,37,39}
( 1,1 ) does not belong to R hence not reflexive
(1,39 ) belongs to R but ( 39,1 ) does not belong to R hence not symmetric
(11,19) and (19,3) belong to R but (11,3) does not belong to R hence not transitive. Hence R is not an
equivalence relation.

OR

(@) Let f(x) = f(¥)
Let x and y are both odd or both even
Theneitherx +1=y+1lorx—1=1y— 1 gives

X=y
x odd and y even is rejected as

x+1=y—1gives x —y = —2 not possible as odd number and even number cannot
differ by 2

Hence f is one-one
For onto: Let f(x) =y givesx=y+lorx=y—1
Ify is odd, x is even and if y is even, x is odd.
Range = N = co-domain, hence onto
As f is both one-one and onto hence bijective

181.

i

Cbrréct Graph a.nd shadiﬁé:
Corner points | Value of Z
(800,0) 800
(400,200) 1200
(0,1000) 4000

x + 4y < 800 has no region common with feasible region, hence 800 is minimum
182. (a)Leta, = 2i+4j—k,a; = —51— 3] + 6k and b = i + 4f — 9k
Distance between point and line is given by d = W
Here(a, —a;) = 71+ 7] — 7k
(@; —a;) x b = —35{ + 56/ + 21k

49V2
d= =7

=~ 5=
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OR

(b) Vector parallel to given line = 3j + 4k

Vector equation is 7 = 31 — ] — 2k + u(3j + 4k)
Cartesian equation is xT_?' = yTH = %

183. (i) P( correct decision in both committees ) = (1 — 0.03) - (1 — 0.01) = 0.9603
(>ii) P( correct decision in one committee ) = 0.03 - (1 —0.01) + (1 — 0.03) - 0.01
= 0.0394
SECTION-D

x2+1 A B+L_3_/8+1/2 5/8

(@) (x-1)2(x+3)  x-1 + x-1)2 ' x+3  x-1  (x-1)2 ' x+3

184.

3 1 5
[==log|x—1]| ———<+=log|x+ 3| +C
glosl I -1 ' 8 gl I
OR

T

2 X
Letlzf — dx

o SInNX+ cosX

L

CcosX + sinx
T T

2 2
21 = ——dx
o SInX+ cosXx

TT
_1'[1 2 1

_Eﬁ 0 sin(%+x)

; 57X )
[= f —~=———dx using property
0

dx

S

21=%log|cosec(g+x)—cot(g+x)|
I V2 +1

42 gx/i M
185.

0

Correct Graph:
-1

Required area = f
-1 T

=f (1—x)dx+f (3+ x)dx
-4 -1

3

3
2+ |x+ 1|)dx+f (2 + |x + 1])dx
-1

(1—-x)?

2 —4
_21+16_53
) )

. . . . . d
186. (a) Given differential equation can be written as A L
dx  x3+y3

-1 NE + x)?
2

-1

2

dv dv
Puty=vx,so—=v+x—
y > dx dx
Therefore,
dv vx3 v
e,Vv+x—=

dx x4V 14v3
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X&: 1+v3

1 1 —dx
(o Dy = 2
v \% X

Integrating we get

— +log|v] = —log|x| + C

3v3
—X
3—y3 +logly|=C
OR
2x _ ax?

. . dy
(b) Given D.E. is - +

1+x27 ~ 1+x2

~ - of Tzdx _ log(1+x?) 2
Integrating factor is e’ 1422 = ¢'°8 =(1+x°)
Solution is y(1 + x?) = [ 4x%dx +C

oy 4x3
y(l + x ) = T +C

3

y(0) = 0 gives C = 0, hence solution is y(1 + x2) = %
y-1_z22

187.  Equation of given line is % = =g

Let coordinates of point on the line be ( 4,24 + 1,34 4+ 2 ) for some 1
Drs of line perpendicular to line along mirror are (A — 1,24 — 5,31 — 1)
A-1)-14+24-5)-24+B2—-1):-3=0givesA =1

Coordinates of foot of perpendicular are ( 1,3,5)

For image
x+1
2

Required distance = V0 + 36 + 16 = 21/13
SECTION-E
188.  (i)Let the price of each pen, notepad, eraser be x, Iy and 3z respectively Given system in the form AX = B is

4 3 2\ /x 60
(2 4 6) (y) = (90)
6 2 3/\z 70
(i) |A| = 50 # 0, hence A~ exists

. 0 =5 10
(iiii) (a) A~ = 294 = i( 30 0 —20)

= 1.y7+6 = 3,2%3 = 5 gives image as ( 1,0,7 )

Al ~ 50
—20 10 10
X=A1B
OR
4 3 2\/4 3 2 34 28 32
i)w) A2=(2 4 6|2 4 6)= 52 34 46
6 2 3/\6 2 3 46 32 33
26 28 32
A2—81=<52 26 46)
46 32 25
189. (i) y? = h? —x2
1 1
A=§xy=§x\/h2—x2
VP =i VnZ 24l
(i) 2 = VP — X+ ox s
da_ o
= glvesx—\/z
—4xvVh2-x2-(h%?-2x?) X
(iii)(a) A” =1 22 is < 0 at x = —

2 h2-x2 «/_f
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Hence A is maximum at critical point

OR
(iii)(b) y? = 25 — x%2 hence y = 3 gives x = 4
dy dx
ZyE = —ZXE
dx
P 1.5m/s
190. (i) P( defective smartphone ) = 0.25 X 0.05 + 0.35 x 0.04 + 0.40 x 0.02
= (0.0345
(i) P(B/ Defective ) = 0.25x0.05+g:2§igzg:+o.40xo.02
140 28
=345 *' 69
SECTION-A
191. (a)
192. (o)
193. (b)
194. (d)
195. (b)
196. (¢)
197. (b)
198. (a)
199. (b)
200. (¢)
201. (b)
202. (o)
203. (a)
204. (d)
205. (d)
206. (a)
207. (d)
208. (b)

209. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A).
210. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A).

SECTION-B
211. Let xq,x3 € A such that f(x;) = f(x;) =

x1—2 Xp—2 <
L= =22 "5 x, =x,,~"'f"'is one-one. For eachy € B,
x1—3 x2—3

there exists x = 3:%12 € R — {3}, such that f(x) = y,~' f'isonto ="' f 'is one-one & onto, or ' f'is a

bijective function.
22 A2 = 2 3] 2 3]=[1 112]_

-1 2ll-1 2 —4
_ a2 _[1 127 18 121,[7 O
L.H(.)S.O—A 4A+71_[_4 1] S s +[0 7]
:[o O]=0=R.H.s.
213.  (a) Let,
5% dy
_ _ -5 _ ! -5 -5/
y—;—S"-x =>a—(5")-x +5%- (x7)
5x 5x+1
=;log5— 76
OR

(b) Differentiating —2x2 — 5xy + y3 = 76, with respect to ' x '
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dy dy
—4x — 5y — Gx—= 22 _
x — 5y Sxdx+3y P 0
. dy  4x+5y
dx 3y2?—5x
214.
.‘II\"|. + »
.,\‘\ :
ik

Correct Plotting of the two lines
Correct shading of the feasible region and marking the corner points
215.  (a) Probability distribution table is:

X 0 1 2 3
2 3 4 1

PX) | = | = | = | =
10 10 10 10
2 3 4 1 14 7
Meaan(X)zzpixl-:0-E+1~E+2~1—+3-E=E=§(0r1.4)

OR
(b) A = A randomly chosen person is a woman
B = A randomly chosen person works outside village.

bC A _ 4000 1 - 3000 3 . 1200 3
( )_8000_2'( )_8000_8'( )_sloog_?go 2
Required probability =P(AUB)=P(A)+P(B)—P(AOB)=§+§—ﬁ=4—0

216. (a) One-One: Let x4, x, € R such that f(x;) = f(x,) =2 4%, 3 —5=4x,3 -5=2x,3 =%, 3 =%, =X, ~ f’
is one-one Onto: x € R(Df) =>x3€ER>4x3—5€ER> f(x) ER, -~ Ry = Co-domain (f)
' f'is an onto function
= ' f 'is one-one & onto both OR
(b) Reflexive: For any x € N,x - x = x2, which is square of the natural number ' x '.
= (x,x) ER
"R 'is a Reflexive relation.

Symmetric: Let (x,y) € R = xy is a square of a natural number

= yx is a square of a natural number, = Xy = yx.

= (y,x) ER

'R"is a Symmetric relation.

Transitive: Let (x,¥), (v,2z) € R = xy = a?,yz = b? forsome a,b € N,

a?® b?
—=x,—=Zz€EN
y y
a? b2  /ab\* ab
:xz=—-—=(—) ,—EN
y y y y
= (x,z) ER

'R "is a Transitive relation.
Hence, R is an Equivalence relation
217.  (a) The system of equations in matrices is:

AX = B, where A = [é g]'Xz [;C/]'B - [;]

The solution is given by X = A™1B = [;C,] = I_I [_23 _25] [%] = [_31]

Point common to paths of the ants is (3, —1).
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150
50 60 351 Dayl ) ) ) . .
(b) Let A = [ ] ,B = [175] be the day wise sale and the selling price per subject, matrices
40 45 50! Dayll 180
respectively.
Total sales day wise = [50 60 35] 152 = [24'300] Dayl
YWIE =140 45 50 1gol 1228751 Daym
Total sales in two days = X 24,300 + 322,875 = 47,175
Profit = 347,175 —%35,000 = X12,175.
dy 1 1 x3 3x?
218. —= . ccos|——1) —
ax /log sin(?—l)} sin(?—l) (3 ) 3
3
2cot (X —
x cot( 3 1)
3
2\/log {sin (% - 1)}
219. Letnumbersbe'x 'and'y 'suchthatxy =289 =y = %, 'S ' be their sum, then
289
S=x+ y=x+ T
ds 289 dS o
d_)z( =1-F %= 0 = x = 17, a positive integer
d?s 2 .
E:Ix=17 =289 (X_3)]x=17 > 0, Sis minimum whenx = 17,y = 17
220.
Correct Fig.
Corner Value of Z =
points 18x + 10y
A(0,20) 200
B(3,8) 134
C(15,0) 270

Also, Z < 134, does not have any common point with the feasible region,
Min(Z) = 134 at B(3,8)

221. (a)Letd=b+¢é=(2+)i—6j+2k

2+ )i— 6]+ 2k

JZ+ 1?2 +40

Q2+ Di—6j+2k

d=

a-d=@G—j+2k)- 1
g J2+ D)2 +40
>Q2+D)+6+4=/2+1D)2+40=>1=-5

OR

(b) The two given lines are parallel with,
d, =20 —j+3k,d, =1+ 4k




‘I(G P 12" CBSE MATHS PAPERS 2025 é 12" CBSE PAPERS PYQs

— edu

Then d, — d; = —i + j + k and the parallel vector is b=i— 2j + 3k

A

. i j k .
bx(d,—d)=|1 -2 3|=-5i—4j—k
-1 1 1
bx(d,—a V42
Shortest Distance = | ( E, 1)| = =
|D| V14
SECTION-D
x%+1 1 1 1 1 . . .
222. (a)f mdx =3 Il Spdx+ §f 5oz:7 4% (Using Partial Fractions)
1 1 X 1 1
=—.—tan! (—) + = —tan"'(V2x) + C
X
or=——(tan"'—+ tan~! \/fx) +C
3v2 ( V2
OR
__ (m  xtanx .
(b) Let ] n_ fO secx+tanx v (1)
T —Xx)tanx
o Secx +tanx

Adding (i) & (i), we get

T tanx ™ tan x(secx — tanx)
2l=n|] ———dx=>2l=m > > dx
o Secx+tanx o Secsx—tan“x

T
= nf (secxtanx — sec? x + 1)dx
0

= m(secx — tanx + x)|¢
=n(-1+mn—-1)=n(n—2)
T g
I —E(R—Z) 01’1'[(5— 1)
223.

Correct graph

Equation of the circular tabletop:
x%+y? =64

Equation of line (scratch): x = y

The line and circle intersect at x = 4+/2
Area of the shaded region

42 8
= f de+f v/ 64 — x2dx
0 42

2"y x18
= —] + [51/64 —x2 + 32sin~1 ]

2|, "L 8l,z
32

1
=+ 32sin711 — 2v/2 - 442 — 32sin"1 —

V2
=16+ 16w — 16 — 8w = 8w cm?
224.  The given differential equation can be written as:
dy

a+ 2y = cosx, Taking P = 2,Q = cosx




‘I(G P 12" CBSE MATHS PAPERS 2025 é 12" CBSE PAPERS PYQs

—edu

Integrating factor is given by, I = el 2dx — o2x
The solution is, y - €2* = [ e**cos xdx

e2

er X
Let,l; = [ cosx - e?*dx = COSXT—f (—sinx)TdX

e?*cosx 1[ e?x e2x
=———— 4+ —|sinx - —— cosx'de

2 2 2
I e?*cos x N e?Xsinx 1 Lo 2x ) i
= = R = [ p—
1 > 2 zh 1 z (2cos x + sinx)
The solution of the differential equation is
e?* 1

y-e?* = T(Zcosx +sinx)+C=>y= g(Zcosx + sinx) + Ce™%*

(a) The general point on the line (34 — 2,24 — 1,24 4+ 3) is Q, from some 1 € R
PQ=3V2=> (PQ)?=18=> (31-3)* + (21 -3)* + (21)* = 18
17/12—30/1=0:>/1=Oor/1:ﬂ

17

Thus, the point is Q(—2,~1,3) or Q (2,2, 22)

17’17’ 17
OR
(b) Let A’(a, b, ¢) be the image of the point A(—1,5,2) in the given line, also assume ' M ' as the point of
intersection of AA’ with the given line, then' M ' is the mid-point of the line segment AA’

A(—1.5.2)
M biso
A'la,b,c)
The Line in the standard form is: ? = % = %, then M is the point (4 + 2,24, =31 + 2), for some 4 € R

Direction Ratios of AM are A + 3,24 — 5,—34AM 1 Line, . 1(A+3) + 2(2A—=5) = 3(-31) =0=> 1 = %
5 1 a—1b+5c+2
M(E,l,z)= ( 2 T3 T2 ):a=6,b=—3,c=—1
The Image of A in the line is A"(6, —3,—1)
And, AA' =49 + 64+ 9 = V122
SECTION-E

(i) The Complete figure of their entire movement plan is:

nd - zi' g
(if) AC = OC — OA = 4G — 2b,BC = 0C — OB = 5@ — 3b
(iii) (a) we are given: |a| = 1, |5| = 2, assuming ' 8 ' as the angle between 04 and OB.

a-b 1 1 =
0 = cos~! — | = cos™! =cos 1—=—
13|15 1x2 273

S . V3
|d x b| = |dl|blsin6 = 1(2)—- = V3

OR
(iii) (b) @ + b = 21 + 3k,d — b = 20 — 2j + 5k, let & be L to both (d + b) and (@ — b)
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Then,d=(d@+b)x(@—b)=|2 o 3|=6i—4j—4kand|c|=+68
2 =2 5

. . A 1 0 oa ~ 1 on s .
The required unit vector is, £ = PNiT (6 —4j — 4k) = ey (3t —=2j-2k)

Case Study - 2
227, (i) Order = 1, Degree = 1

(ii) Separating the variable and integrating, [ dr = % [ dt=>r= %kt +C
Puttingt = 0,r =5,wegetC =5
r= gkt +5
(iii) (a) Puttingr = 3,t = 1,3 = gk(l) +5=3k=-3
r=—-2t+5,Forr=0,t= ghours or 2.5 hours
OR
(iii) (b) Puttingr = 1,t = 1,1 =2k + 5>k = —6
r=—4t+5,Forr =0,t = Zhours or 1.25 hours

Case Study — 3
228. (i) Let A: Person contracted the disease
=P(A;))-P(AIA)+P(A,)-P(AIA,)+P(A3)-P(AIAy)
P(A)

_7(25)+2(35)+1(50)
~10\100/ " 10\100/ " 10\100
=295 _ 0295 (59)
71000 72" 200

. = _ P(Az)-P(A/A;)
(ii) P(AZ | A) ~ P(A1)-P(A/A,)+P(A;)-P(A/A;)

2 65
_ 10~ 100
7 75 2 _65 1 _ 50
10 * 100 10 X100 ™ 10 X 100
B 2x13 26
T 7x154+2x13+1x10 141
SECTION-A
229. (¢
230. (a)
231.  (b)
232.  (d)
233.  (b)
234. (¢
235.  (¢)
236. (c)
237. (b)
238. (d)
239. (a)
240. (b)
241. (a)
242. (b)
243. (b)
244.  (c)

245.  (d)
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246. (¢)

247. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A).
248. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A).

SECTION-B
249. tan '3 —sec”1(-2)

=5-[3
-

K
250. (a)f'(x) = %(x - 1)_?2]”(1) is not defined

OR
y=log(x+ x2+a2)
1+ —=
&y Tieae
dx x1+\/x2+a2
“ Vi@
251. y=7x—x3
m=7—3x?

dm _ dx

. N

[dm =-30(2) = —60
dt x=5 B =

252.  (a)|d+b|*+|d —b|* = 2(]d|> + |b|?)
(60)% + (40)* = 2(|d|* + (46)%)

(3600 + 1600)

——— = (jaP + (46)?)

2600 — 2116 = |d|?
484 = |G|

la| = 22
OR
(b)Let A, B, C be the points (k,—11,2), (0,—2,2) and (2,4,2) respectively
AB = —ki 4+ 9j
BC = 2i + 6]
Since 4B is parallel to BC
-k 9

2 6
“>k=-3
253, 2x=3y=-z=-=2=2%
3 2 -6
6 4y Y _2
= —_ = — = — = [ —
XSy E TR T T 3
3X24+2%x(—-12)—-6%x(-3)

- V32 + 22 + (—6)2/22 + (—12)% + (—3)2

Vs
3xX24+2%x(-12)—-6%X(-3)=0-0=—=

2
SECTION-C
254.  f(x) =3x*—4x3-12x%2+5
f'(x) = 12x3 — 12x? — 24x

cos @
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f'(x) =12x(x = 2)(x+ 1)
f'(x)=0=>x=-1,0,2

ve +ve -ve +ve

S| 0

N

Sign of fi(x)
f is strictly increasing in (—1,0) as well as (2, ) or [—1,0] as well as [2, o)
and strictly decreasing in (—oo, —1) as well as (0,2) or (—oo, —1] as well as [0,2]
x%—x+1
255. (a)f mdx

Let x%—x+1 i+3x+c
C

(x—1)(x2+1) = x—1
Getting A = %,B = %,

1f 1 +1f X 1f 1
2] x=172) 2+ 2] 2™
-4 T |x% + 1] Lantxtc
—Eoglx— |+Zogx + —tan X+

OR
M) [ (x| + |3 — x|)dx

4 4
f |x|dx+j |3 —x|dx
1 1

f4xdx+f3 (3—x)dx—J:(3—x)dx
1 1

1 x2)’ x2]t
=—[x?]1+|3x—=| —|3x——=
2], 21,

2
SECIP N
== =

256 (a)22 =1+x2+y% +x%y?

y
il C +x3)(1 +y?)
d
f 1 +yy2 - f B )
X3

=>tan‘1y=x+?+C

I
y=1whenx=0=>C=Z

3
Particular solution is tan™ty = x + x? + %

. . . . . d 24+3y?
(b) The given differential equation can be written as é = %
putting y = vx, we get
N dv  x? + 3v2x?
VHXx—=—F7—
dx 2xvx

J 2v dy = dx
1+ v? vE X

= log(1 + v?) = log |x| + log C

=>1+v?=Cx

yZ
=>1+4+>==Cxorx*+y?=Cx>

X
257. letp=3—-b=—-1+j+k

G=¢-b=1-5—5k
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Vector perpendiculartopandq =p X q=[-1 1 1| = -4+ 4k

Unit Vector perpendicular to p and q =
—+k -1, N 1,
7z or 7z j
258. Z=ax+by
At (3,4),Z = 3a + 4b
At (0,5),Z=5b
3a+4b=0+5b
3a=0b>
259. (a) Let X denote the number of doublets
X=0,123

1 5
P( doublet ) = o P( not a doublet ) = 3

X | PX)

T

T e

~ 357 () =5—

1,2 1

3x(5) =51

3 1% 1

6) ~ 216
OR

(b)P(EUF) = P(E) + P(F) — P(ENF)

=p+2p—pX2p

P(EUF) =P(exactlyoneof E,F) + P(ENF)

—5+ X 2
TgTpXep

5
=>3p—2p2=§+2p2

=36p2—27p+5=0
=>@Bp-1D(12p—-5)=0
1 5
ﬁp—3 or 1
SECTION-D
0o -1 2
260. adjA =12 -9 23]
1 -5 13
[A] =2X0—-3X2+5X1=—6+5=—1+#0= A1 exists
1 0o 1 -2
=— -2 9 =23
4] -1 5 -13
-3 5 [

X 11
2 -4 M= —5]
zl -3

0 1 -=-2711
-2 9 =23 [—5]
-3

At (adjA) =

. -1 5 -—13]
X 0—-5+6
:[y]= —22—-45+ 69
Z —11-25+ 39
X 1
-[J- 1
z 3
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>x=1y=2,z=3
_ .sinx : x _ dy _du  dv
261. (a)lety =x + (sinx)* =u+v=> =t

u= xsinx

= logu = sinxlogx

. du [sinx + 1 ]
i . cosxlog x

v = (sinx)*

= logv = xlog(sinx)

= & (sinx)*[xcotx + log(sinx)]

dx
dy . [sinx _ .
== xS [T + cos xlogx] + (sinx)*[xcot x + log(sin x)]

OR
(b)y =x +tanx

d
:—y=1+sec2x

dx
d? )
= —= = 2sec” xtanx
2
dx dzy
= cos?x—= = 2tanx
2
= coszxﬁ = 2x + 2tanx — 2x
%Cy
= coszxﬁ =2y —2x
d2
= coszxd—x}zl—2y+2x =0
262.

?/
ll\|!! L

M ——

2f g xdx = [ \xdx
21 314 27 37*

=>2><—[x2] =—[x2]
0 3 0

-4 -2
4

263. (a)a; = 40— j+2kb, =1+2j -3k
@, =20+]— kb, =30+2]—4k
a, —a; = —2i+2j -3k

— |t gk R
by Xb,=(1 2 —3|=-21—5j—4k
3 2 —4

by x by| = V& + 25 + 16 = V45 = 3v5
(@ —a)-(byxby)=4—-10+12=6
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|a;—a)-(bixby)| 6 2
SD = — — = [ Jp—
|by % b, | 3V5 5
OR
P542)
(b) Qinyz)

Let coordinates of Q be (24 — 1,34+ 3,1 - 1)
D. Ratios of PQ (24 — 6,31 —1,—1 — 1)
PQ L line
=224-6)+3B1-1)—-(-1-2) =0
>1=1
Foot of perpendicular is Q(1,6,0)
Length of perpendicular = /(4)% + (—2)2 + (2)2
=V16+4+4=24=2V6
SECTION-E
(i) 2x+ 4y +nx =10

2y 2y

2x

(i) A = (2x) (2y) + 5 mx?
_10—2x—7rx

. (104 2 )y 1
— LX — TTX

4 3

1
A = 10x — 2x? —Enxz

A= 4x 2

X

(iii) (a) 2= =10 — 4x — mx = 0
=10 = (T +4)x

10
= =
Zx T+ 4
dy
@=—4—Tl’<0

H[10-2(z5) -7 (=55
—1 = — —_ _ | -
Y= +4) "\r+a

=>y=%[10n+40—20—10n]
17 20 5

y=Z[n+4] :T[+4

(iii)(b) 4 = xy +§n(§)2

x+2y+n(§)=10
2

20 — 2x —mx
S>y=—-—

y =x(20—£}x—nx)+lnx2
4 8

A= 5x—%x2 —gxz

Let G be an event that student is not able to get good marks We have
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6
P(4) = = P(G | 4) = 0.002

26
P(B) =25 P(G1B) =002

28
P(C) =25 P(G1C)=020

{)P(G) =P(APG 1A +PB)P(GIB)+P)P(GI0O)

—6x0002+26x002+28x02
607 60" 60

s
~ 5000
Gi)1—P(A|G)
L P(A)P(G | A)
= T PPG 1A+ PBPG I B) + POPG O
%x 0.002
511
5000
1

511
510

© 511

266. ) f:R-R

fx) = x?

Forx; = —1land x, = 1 we have f(x;) = f(x;) =1
Hence fis not a one -one function

(i) f:R >R

fx) = x?

=1-

for, y = —4 € R (Codomain) there does not exist any x € R such that f(x) = —4 So fis not onto

(iii) (@) : N > N

f(x) = x?

Let, f(x1) = f(xy) for some x;,x, € N

= x% = x?

=X =Xy

Hence, f is one- one

For,y =5 € N (codomain)

there does not exist any x (domain) such that f(x) = 5
So f'is not onto

OR
(iii) (b) f: N - {1,4,9,16 ...}
fx) =x*
Letf (x1) = f(xz)
=x,2=x,?2
=X =Xy
Hence f'is one- one
Vy € {1,4,9,16, ...} there exist x € N such that f(x) =y
f is onto




