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10.

11.

CBSE CLASS 12 MATHS SAMPLE PAPER SOLUTIONS

R={(1,1,( 2),3 3)}

242

—cotxer+ C

a) let

Since

also, (a )

MARKING SCHEME

SECTION-A

SECTION-B

is commutative

(a; + az- )
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a, * (ap * az) = a; * (az + a3—a2a3)
=a, + a, + az- aya3-a,a,-a,a3 + a,a,0a;
(ay *xay) *az = aq * (a, * ag)i.e. *is associative 1
Let e be the identity,
Thena*e=a =>a+e-ge=a=e(1-a)=0 1
Sincel-a#0=e=0.
a b c
12. A=|b ¢ a[=0
c a b
1 b c
Cl_)C1+C2+C3 °A:(a+b+C) 1 C a:O 1
1 a b
1 b C
RZ _)RZ—Rl, R3 —)R3—R1 s A= (a+b+C) 0 C—b a—-C
0 a-b b-c
=(@+b+c)(-b2-c2+2bc -a2+ac+ab-bc)=0 1
A=-(@a+b+c)(@+b2+c2-ab-bc-ca)=0
= -~ (a+b+0) [(@a-b)2 + (b-c)2 + (c-a)2] = 0 1
Sincea+b+c=0=a-b=0,b-c=0,c-a=0
ora=b=c. 1
13. 1= [(2sin2x- cosx) <J6— cos2x-4sinx ) dx
= [(4sinx-1) (\/sinzx— 4sinx + 5) cosx dx 1

= [(4t-1) /tz— 4t + 5dt where sin x =t )
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=2 [(2t-4) -4t +5de +7[ [(e-2)" + 1de

L (t%-4at+5)°2 t-2 |, )

=2————+7 |5 [t?-4t + 5+ log [(t-2) + [t?-4t + 5| + ¢
2

(sinx-2)

4r... o . 3/2
=§[sm x—4smx+5] + 7

[\/sinzx— 4 sinx + 5 + log |(sinx- 2)| + \/sinzx— 4sinx + 5‘ +C
OR

5x
1= | e

5x _ A +Bx+c
(x+1)(x2+9)  x+1  x2+9

>A=-2,B=-,C=2
2 2

2

x+9
x2+49

1 1 1
:>I:—Efmdx+5f dx

=—%10g|x + 1] +%log(x2 +9) + ;tan‘lg +C

14. A vector perpendicular to the plane of AABC

= ABx BC
i 7 k

=|-2 0 -5|=-10i-7j+ 4k
3 -2 4

or 10i + 7j- 4k

|AB x BC| = V100 + 49 + 16 = V165

. 1 N N o
.. Unit vector L to plane of ABC = T (10t + 7 - 4k)

OR
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Let the points be A (3, -2, -1), B (2,3,-4), C(-1,1,2)and D (4, 5, )

« AB =-1+ 5] -3k,

AC = 41+ 4 + 3k

AD =i+ 7]+ (A + Dk 1%

A, B, C, D are coplanar if [E, Ké, AD| =0 P2
-1 5 -3

[AB,ACAD| = |_4 3 3 |=0 ”

1 7 A+1

5 1(15+9) - 7 (-3 - 12) + (A+1) (-3+20) =0 1

—— 1
17
15. Let, any point on the line ¥ = (i +3- R) +ABi-) beP (1+3A,1-1,-1) 2
and any point on line ¥ = (4i- k) + (2 + 3k) be Q (4 + 21,0,- 1 + 3p) 2
If the lines intersect, P and Q must coincide for some A and . P!

Solving (ii) and (iii) we get A=1and p=0 1
Putting in (i) we get 4 = 4, hence lines intersect. Ya
- PorQ (4,0, -1) is the point of intersection. 1
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16. LHS = cot™'7 + cot ™18 + cot™?18 = tan?! % + tan™! % + tan™?! % 15
=tan! 71 :+ tan! 1
1->. = 18
7" 8
1 3 11
=tan' =+ tan"! = ”
11 18
—1 %4_%8 _1 65 _1 1
=tan " ——=—F=tan " —=tan " - 1%
—. = 195 3
11 18
= cot -1 3=RHS ”
OR

2
(sin"1x)? + (cos™1x)?2 sin"lx + cos™ x) -2sin™! x cos™x 7

= (
(g) zsin e (2-sin"tx) s

2
—msin~lx 4+ 2 (sin‘lx)

1]
|3,

2 2
= i [(sin‘lx) ~Zsin1x + “—]
2 8

2 2
=2 [(sintx-T) + &
=2 [(sm xX- 4) + 7 1
2 2
.. least value = 2 [n—] =L 1
16 8
s 2 2 512
and greatest value = 2 [(—n - E) + ﬂ—] == 1
2 4 16 4

17. xdy-ydx=x?+y?dx
dy _y  Jx*+y* _y / 2
ﬂa—;+7 + 1+() f(%) 2
xodx y— dy =22y f1+(l—x)2— 212+ /1+(X)2 1
'y Y= 4 Ax ) x x

=% f(y/x)
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- differential equation is homogeneous.

y dy dv
- = = o — = + —_— 1
letyC Vory=vx:som=vEx oo /2
dv dx dx
+x — = v+ 2 = | —
vix =V 1+v orf — fx 1
= log|v+Vl+v2 | =logcx=>v+Vl+vi=cx 1

=y+Jx2+y?=cx? 1

18. Given differential equation can be written as

dy dy .
cotx——+2y=cosxor——+2tanxy =sinx Ya
dx Y dx Y
= Integrating factor = e/ 2tanxdx = g2logsecx = goc2 y. 1
= the solution is y. sec2x = [ sinx.sec?x dx 2

= [ secx.tanx dx
y.secZx =secx +c 1

= y = cosx + c cos?x.

n 11
Whenx=§,y=0=O=E+ZC=>C=—2 Ya
Hence the solution is y = cosx-2cos? x. Ya

19. let x be the random variable representing the number of very popular doctors.

X: 1 2 3
P(x) 6C1.2Cy 6C,. 2Cq 6C3 15
8C;3 8Cs 8Cs
3 15 10
= — = — = — 1
28 28 28 1%
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It is expected that a doctor must be

¢ Qualified

¢ Very kind and cooperative with the patients 2
_ (x—=2, x=2 X
20. g(x)—|x—2|—{2_x, 25 s
LHL = Iim (2-x)=0
x—2"
RHL= Iim_ (x-2)=0and g (2)=0 1
x—2"
=~ g(x) is continuous at x = 2. Ya
- -h 0—(2-2+h
LHD = Iim Mz 'm¥=_1 1
h—0 h h—0 h
2+h)—g(2 2+h—2)-0
RHD: llm Mz lm g:l 1/2
h—0 h h—0 h
LHD # RHD - g(x) is not differentiable at x = 2 Ya
21. Lety =log (xsin*+ cot? x)
dy = L d sinx
T 25t CotZx dx T Tala v T A S 1
Let u = x5 and v = cot?x.
. dv
~log u = sinx. log x, . 2 cot x (-cosec2x) Y2
1du sinx
—-—= + logx. cosx
u dx x
du _ sinx ﬂ
or—=x [ " +cosxlogx] ...................................... 1
ay 1 [ sinx (Sinx _ 2
Il — [x ( T cosx logx) 2 cotxcosec x] 1%

https:fbwyjus.com



https://byjus.com/?utm_source=pdf%20click
https://byjus.com/?utm_source=pdf%20click

[BYJUS

The Learning App

22. Solving xy = a?and x>+y2=2a%togetx =t a

~forx=a, y=aandx=-a,y=-a

i.e the two curves intersect at P (a, a) and Q (-a, -a) 1
xy=a2=>xﬂ+y=0=>d—y=i=-1atPandQ 1
dx dx x
dy dy x
2492 = a2 = = o _Xo.
x?+y? = 2a =>2x+2ydx 0=— " latPand Q 1

~ Two curves touch each other at P

as well as at Q. 1
OR
f(xx) = sinx + cos*x
f“(x) = 4 sin3x cosx -4 cos3x sinx
= -4 sinx cosx (cosx - sin2x)
= -2 sin2x cos2x = - sin 4x 1

f(x)=0=sindx=0=4x=0,m,2m, 31, .....c0ceenn.....

X
]
A
NE
N
—

Sub Intervals are (O, E), (E ) E)
4)’\4’2

~f'(x) <01in (0, m/4) - f(x) is decreasing in (0, 7 /4) 1
And f'(x) >01in (w/4, m/2) - f(x) in increasing in (m/4, 7/2) 1
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SECTION - D
23. A vector 1 to the plane is parallel to AB x BC 1
ioj k . L
~n=|0 1 1|=-21-3j+3kor2i+3j-3k 1Y%
-3 0 -2

- Equation of plane is #. (2 + 3j - 3k) =5 1
(F.11 = d.n)
Since, (2t + 3j - 3k). (31 - j + k) = 0, so the given line is parallel to the plane. Ya

= Distance between the point (on the line) (6, 3, -2) and the plane 7.
(2t +3j-3k)-5=0is

_|12+9+6-5| 22 1
d=isw = B 1

Let the coordinates of points A, B and C be (a, 0, 0), (0, b, 0) and (0, 0, )

respectively. 1

~ Equation of plane is Z+ZsZ-1and 1
a b c

b
a+0+0 _ 1 otbto_ , 4 0to+c_ . ",
3 3 3

=>a=3, b='6 and c=9

~ Equation of plane is i XiZig 1
3 -6 9

or 6x-3y+2z-18=0 1

which in vector form is

7. (61 - 3] + 2k) =18 1
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24. let the company manufactures sweaters of type A = x, and that of type B = y. daily
=~ LPP is Maximise P = 200x + 20y 1

s.t. x+y < 300 ™ 6007

500 1

>— 400 +

360 x + 120y < 72000

x -y <100 1%
300
x=>0y=0 ), 200 ]
Correct Graph 1% 100 £
0 E
Getting vertices of the feasible region as A100 MOD 300 00 X

A (100, 0), B (175, 75), C (150, 150) and D (0, 300)

3x+y = 600
Maximum profit at B
So Maximum Profit =200 (175) + 20 (75)
= 35000 + 1500 1%
= Rs. 36500
25. letl = fol(tan‘lx)z. x dx
= [(tan‘lx)z.xz—z]: — fol 2tan1x. 1+1x2 x2_2 dx 1
- [ tan~1x. ~_ dx )
32 70 1+x?
x =tan® = dx =sec2 6 d6 Ya
= ™G an?0do
32 0
= g [ 0.sec20.do + [*0.d6 1
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_n? T/ om/4 217/ 4
= 55— 10tand],* [T rano a6 + |7 1
= 7T—Z—E+ [lo sect9]"/4+n—2 1
32 4 & 0 32
= Tl pg2or T _Lipg0 1
32 a2 0940 T4 208
26. Correct figure: 1
Correct Figure 1
Solving ¥ +y2=1and x +%=1to getx = Sandx=1as points of intersection
2 5
Required area = f31/5\/1 —x2 dx — f31/5(2 — 2x)dx 1
1 1 !
= [f V1—x%24- sin‘lx] — [2x — x?] 1
2 2 3/5
3/5
= T_(LylgntHo (12
4 (25 tysm 5) [1 25 1
= (=_2_1 13
= (4 - sin 5) sq. u 1

‘Bwjus.com



https://byjus.com/?utm_source=pdf%20click
https://byjus.com/?utm_source=pdf%20click

[BYJUS
4

let E1 : randomly selected seed is A1 type P(E1) = o

27.
E>: randomly selected seed is Az type P(Ez) = T
Es : randomly selected seed is Az type P (Es) = % 1
(i) let A:selected seed germinates
~P(A/El) == P (A/E) ==L P (A/E3) == 1
=~ P(A) = P(E1) P(A/E1) + P(E2) P(A/Ez) + P (Es). P(A/Ezs) Ya
16 X100 36 % 106+ 16 200
-2 or 0.49 1
Ya

100

(ii) let A : selected seed does not germinate
55 40 65

=~ P(A/E1) = - P(A/E2) = ==, P(A/Es) = —= Y2

Y2

. s P(E,).P(A|E3)
s P(EZ/A) P(E1)P(A|E{)+P(E;) P(A|E;)+ P(E3) P(A|E3)

4 40
_ 10 100 _ 16 1
ixﬁ.{_ixﬂ.{_ixfi_s 51
10 10 10 100 10 100
OR
Let  Ei:transferred ball is red.
)

E» : transferred ball is black.

A : Getting both red from 2nd bag (after transfer)

P(E2) =~

P(E1) = >
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P(A/E1) = BSTEL P '
(A/E1) —1oC2_450r9
P(A/E2) = G 8t '
( ) = 10C2_45 or 15
_ P(E1).P(A|E;)
PEL/A) = s raiEypEy) PG b
EETE i
7ot 0

28. The three equations are 3x+2y+z = 1.28

dx+y+3z=154

x+y+z=057 12
3 2 1\ /x 1.28
= (4 1 3) <y>= <1.54-> ie AX=B 2
1 1 1/ ‘z 0.57
|A| =-5and X = A"1B 1

! 2 1 -5
Al =E < 1 -2 5) 1
—3 1 5

x 2 1 -5\ /1.28 0.25
= (y) = = =2 5](154])=10.21 2
z =51 5/ \0.57 0.11

x = 25000, y =21000, z = 11000 12

ul |

29. letlength be x m and breadth be y m.

=~ length of fence L = x+2y
] a
Let givenarea=a = xy =aory =

2a
= L=x+—
X
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a_q_2a 1
dx x2
dL )
L -o=x*=2a ~x=v2a 1
d?L _ 2a
proiaie R &
= for minimum length L = 2a+27aa=2\/2a 1
- =& _¥2a_1
x = Zaandbreadthy—m =X 1
= x =2y Ya
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