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KENDRIYA VIDYALAYA SANGATHAN, CHENNAI REGION
CLASS XII-COMMON PRE-BOARD EXAMINATION

Answer key (Mathematics)

Section A
1. x=13 1 mark
2. x+y=6 1 mark
3. degree =3 1 mark
4, —% 1 mark
5.0 1 mark
6. 0 1 mark
7. 5 1 mark
8. x+y+z=13 1 mark
9. 110 1 mark
10.66 1 mark
Section B
11. Proving Reflexive 1 mark
Proving Symmetric 1 mark
Proving Transitive 1% mark
Conclusion % mark
12.
1 1 1 1
tan™! (—) + tan~! <—) + tan~! (—) + tan~? (—)
3 5 7 8
13t 17t
= tan = + tan T 1 mark
3% 1= X3
14 -1 3
= tan” -+ tan " — 1 mark
7 11
4,3
= tan~ ! LAl 1 mark
7011
= tan"11
N 1 mark
4
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OR
ant () +eant (55) =)

x—1

1
= tan~! ( ) + tan~! (i) =tan"11
x+2

1 1
= tan~! (X—) =tan 11— tan~! (i) 1 mark
x—2 x+2

By applying formula on the R.H.S.

= tan~! (ﬂ) = tan~! (;) 1 mark
x—2 2x+3

Applying tan both sides and solving

X = i\% 2 mark
13.x3y7 = (x + y)?°

= log(x3y7) = log(x + y)?°
= 13logx + 7logy = 20log(x + y) 1 mark

Differentiating with respect to x

2 mark

13y—-7x _ (13y—7x) dy
x(x+y) - y(x+y)/ dx
dy _y

== 1 mark
dx x

OR

Let x?> = c0s26 = cos™ 1 x?% =26 % mark

-1 Vi+xZ —V1—x2

ey = A e

_1 V14cosi26 —V1—costR
V1+cosi®0+vV1—cosi20

=y = tan
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1—tanf
1+tanf

=y = tan"!( ):>y:(%—0) 1% mark

1
=y =(;—jcos ' x?)

Let z = cos ™! x? 1 mark
~r= (-3
y=\G"32%
-1 1 mark
dz 2
14.For calculating LHL=8 1% mark
For calculating RHL =8 1% mark
For calculating K= 8 1 mark
15f e*(sindx—4)
1—cos4x
_ f ex(Zsin2xc2052x—4)d 1% mark
2cos“2x
= [ e*[tan2x — 2 sec? 2x] dx 1 % mark
= e*tan2x + ¢ 1 mark
16.yVx2 +1=In(VxZ + 1 —x)
Differentiating with respect to x
_1 iz 1 1 L _
= y(Z\/x7+1)2x T VxS + 1dx T VxZ+l-x (ZVx2+1 2x 1) 1 mark
N e RO i ks
VxZ+1 dx — (VxZ+1)(VxZ+i—x)
xy 5 d_y _ 1
= _2_x+1+\/x +1dx— - 1 mark
Now; dy _ _ (+xy)
=>Vxc+1 = TV 1 mark
2 dy
= (x +1)E+xy+1=0 1 mark
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3
17.f_51|x sinmx|dx

3
1 , 3
= [, |x sinmx|dx + [2|x sinmx|dx 1 mark

3
1 : .
= [, x sinmx dx — [2 x sinmx dx 1 mark

On integrating both integrals on right-hand side, we get

3

XCOSTIX sinmx 1 XCOSTX sinmx |2
=[_ 2] —[— 2] 1 mark
I T -1 T T 1
3 1
==+ 1 mark
T ow
( ) dx
sin xsm(x+a
= ( ) dx
sm x (smxcosa +cosxsina )
= ( ) dx
Jsm x (cosa +cotxsina )
= ( cose ¢’ )dx 2 marks
J (cosa +cotxsina )
On substitution of cosa + cotxsina =t
_f ( sma\/_) t
2
- _ '\/E +C 1 mark
sina

On substitution of t t = cosa + cotxsina

_ _( .2 ) sin('x+a) 1 C 1 mark
sina \I sinx
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19.d =i+j+k b=2i+4—5k c=2A1+2j+3
aX(5+c) _
|b+¢ =V2 (i)
b+é=2+A)i+6j—2k

|b+2| = VA2 +4A+ 44 (ii)

ax(b+¢)=

= —8i+ (4 + Dj + (4 — Dk (iii)

By equation (i), (ii) & (iii)

—8£+(4+/1)j+(4—/1)12| _
VAZ+4r+44 =2

On solving we will get
A=1
OR
G+b+2=0
- =2 —>

= (d+b) =(-0)?
(@+b).(a+b)=¢cc

- =12 > 7 -
ld|? + || +2d.b = |c|?
By Substitution of values
9425+ 2d.b = 49

15

= d.b=—
2
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. 15
= |a||b|cos@ ==

By Substitution of values

1
cos@=5=>9=60° 1 mark
20.
x+1  y+1  z+1 d x-3 _y-5 _z—7
7 -6 1 1 -2 1
al= —-i—j—k

b2=1-2j+k
a2 — al = 4t + 6] + 8k 1 mark

b1XDb2 = —4i— 6] — 8k

|b_1) X b7| = V116 1 mark
Shortest distance = (ﬁ_lg))'((glx 52) 1 mark
— |- 118
Viie
=+/116 1 mark
OR
Equation of plane passing through (2,1, —1)is
alx—2)+b(y—1)+c(z+1)=0---- (i) ¥ mark

(i) Passes through (—1,3,4)
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= —3a+2b+5c=0--- (ii)

(i) is perpendicularto x — 2y + 4z = 10
>a—2b+4c=0--—-- (iii)

On solving (ii) and (iii)
a=18,b=17,c =4

From (i) equation of plane

18x+ 17y +4z—-49 =0

www.ncerthelp.com

1 mark

1 mark

1 mark

¥% mark

21.Let X is the random variable denoting the number of selected scouts, X

takes values 0, 1, 2.

20¢, 38
P(X=0)= S0c, = 245
_ _ (ZOCIX 30C1) _ g
PX=1)= 50¢, 245
30¢, 87
P(X=2)= Sc, = 225
294
Now mean = Y. (P X;) = Py
Relevant Value
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X x+y x+2y
x+ 2y x x+y
x+y x+2y X

22.

Applying R1 = R1 4+ R2 + R3

3(x+y) 3(x+y) 3(x+y)
x+2y X x+y
x+y x+2y x

1 1 1
x+ 2y X x+y
x+y x+2y X

=3(x+y)

Applying C1 = C1—C3, C2 = C2 —C3

0 0 1
=3(x+y)|ly -y x+y
y 2y X

Expanding along R1 we get

=9y% (x + y)

23. Diagram
Volume of the tank = 8m3 = 2xy----- (i)
Let C be the cost of making the tank
C=70xy+45X2(2x + 2y)

C =70xy + 180(x + y)
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From equation (i)

4 4
C = 70x.— + 180(x + -)
X X

€ =280 + 180 (x + ) - (ii) 1 mark
dc 4
o= 180 (1 — x_Z) 1 mark

For maxima and minima, 3—5 =0
4
= 180 (1 _ x_z) =0
= x = +2 as x#-2, X=2
2
Now &5 = 180 X =
Dx X

d*C .
—_— =180> 0= Cis minimumat x = 2
Dx? s

By equation (ii)
Cy—, = Rs.1000

OR

A (a cos 0, b sin 0)

o
S~

B (a cos 6, —b sin 0)
1 mark

Area of AABC = > X AB X DC = - X 2bsin6(a — acost)

= absinf(1 — cos6)-----(i) 1 mark
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dA
do

. .. dA
For maxima and mlnlmag =0

ab(sin? 0 + cos @ — cos? ) = 0

cosO — cos260 =0
cosO = cos20

20 =2nm + 0
0 .
6 =nm+ 7 ----(i1)

As 6 € (0, m) by equation (ii)

0
0=m—=
"2
2
=73
d?A , ,
202 = ab(2sin26 — sinf)
2
[37/21 gtn < 0 = Ais maximum.

3
By equation (i)

3v3

A =—
max 4

ab sg.unit

24.Let X, y, z be the amount of prize to be awarded in the field of

— = ab(sin? 6 + cos O — cos? )
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1 mark
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agriculture, education & social science respectively. The given situation

Can be written in the matrix form as:

AX =B
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10 5 15 X 70000
WhereA =15 10 5| ,X = [y] , B =155000
1 1 1 z 6000
AX=B=>X=A"1B
|A| = 75
5 10 -125
adjA=|-10 -5 175
5 -5 25
ia 1 5 10 —-125
Al =“Ij4| =—-|-10 -5 175
5 -5 25
X 1 5 10 —-1251[70000
Y| = E —-10 -5 175 |[[55000
L7 5 -5 25 6000
X1 2000
vyl =11000
L7 3000
= x = 2000,y = 1000,z = 3000
Value based relevant answer
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Point of intersection of given curves is x = % 1 mark
1 3[4,z
Required Area = 2 [foz Véxdx + |7 /9 :x dx] 1 %5 mark
2

3

1
_ 312 x /9—4x2 9 . _q(2x\ |’ L
=2.2 [xZ]O + 2 [5 " + 5 Sin (?) ]1 1 Y mark

2

OR
=[x = 1]+ |x = 2| + |x = 3])dx - (i)
I=[(Ix—1Ddx + [}(lx —2Ddx + [, (Ix—3Ddx 1 mark
Let], = f04(|x —1Ddx = fol(l — x)dx + ff(x — 1Ddx
= -2 [ - 02+ [(x - D2

=5 1 % mark
4 2 4

I, = J (|x —2]dx = J (2—x)dx + j (x — 2)dx
0 0 2

= —;[@ =25 + 5[0 - 214

=4 1% mark
Is = [}(Ix = 3Ddx = [J(3 - x)dx + [, (x — 3)dx

= -3 [B =0 +5 (-3

-5 1 % mark
By equation (i)
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26.Let x and y be the number of pieces of type A and B manufactured per
week respectively. If z is the profit then,
z = 80x + 120y
Maximize z subject to the constraint
9x + 12y <180 = 3x + 4y < 60----(i)
x + 3y < 30----(ii)
x =0,y =0 ----(iii) 2 Mark

20 5

2 mark
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Corner Points z = 80x + 120y
0(0,0) 0
A(20,0) 1600
B(12,6) 1680 « maximum
C(0,10) 1200
1 mark
Relevant answer 1 mark
27.Let the event b defined as
E; = The examinee guesses the answer
E, = The examinee copies the answer
E5; = The examinee knows the answer
A = The examinee answers correctly Y2 marks
1 1 1 1 13
P(E) =1 ,P(E) =3 ,P(E) =1-(3+3) =12 1 mark
A 1 . .
P (E) =1 (Out of 4 choices 1 is correct) Y2 marks
P (Ei) = % Y2 marks
2
P (Ei) =1 (If the answer is known it is always correct) Y2 marks
3
E3 _ .
P (7) = Required
P(E3).P(2
(E3) = D#(5) 1 mark
A P(ED.P (3 )+P(E2) P(£ )+P(E3) P(2 )
On substitution
P (%) = % 1 mark

Yes the probability of copying is less than other probability. 1 mark

28. The given planes are
2x+y—6z—3=0--(i)
5 =3y +4z+9 =0 ---- (ii)
Equation of the plane passing through the intersection of (i) and (ii)

2x +y—6z—3+ A(5x — 3y + 4z +9) = 0 ---- (iii) 2 mark
Given that plane (iii) is parallel to —1 = ¥ =
=>(2+51)2+(1—3A)4+(4/1 6)4—0 1 mark
On solving A4 = ; 1Y% mark
On substitution of A in (iii) equation of plane

54x — 17y —10z+51 =0 1% mark
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29.x%dy + y(x + y)dx =0

dy _ _ M e (i 1

= " N (1) ) /> mark
Lety—vx=>——v+xd—v Y2 mark
By equation (i)

+ d_v _ X 24p2y2
v :dx - x2

= —d—x 1 mark
v242v
G-I
X

3 (;—m)d” 1(-%)
= logIvI log|lv + 2| = —2log|x| + C 1 mark
= 1o |—2| — log k

) 8 v+2 g
= =k 1 mark
v+2
Putting v = % we get
x%y = k(y + 2x) 1 mark
For Particular solution k = §
Therefore Particular Solution is
3x2y =y + 2x 1 mark
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