Navodaya Vidyalaya Samiti, (First Pre Board Exam 2018)

Marking Scheme (Set — I) Mathematics-XII

Section A
1.ladj A| = 225 = |A| = £15
|4 = 14| = £15---eeeeeee 1m
2. :—xsec(tan_lx) = sec(tan™1x)tan(tan™1x) 1+1x2 % m
= 1;2 sec(tan™1x) %m
3.7 = (51— 4f + 6k) + pu(3t + 7j + 2k)------ im
OR
Direction ratios of the given lineare 1, -7, 2 ---------—---- % m
Hence, direction ratios of any parallel line are 1,-7,2 ---------- % m
4. [(e™ + bx)dx = % + 3x2/2
T iy Y%m
a=4andb =3 am
Section B

5. i) ‘e’ be the identity element in Qythen

a*e=e*a=aVaEQ0=%=a=>e=4 ----------- 1m
ii) Let ‘@’ be an invertible element in Qg Let ‘b’ be its inverse, then a*b=e=b*a
ﬁ%:4$b:EEQO ------------- 1m
x+2ifx<1
6. f(x) =<5 0,ifx=1
x—2,ifx>1
Discuss the continuityatx < 1and x > 1 %m
Calculate RHL,LHL and f(1),and compare their values -------- 1m
Then prove that they are equal %hm
OR
Jax—1,x <=5 __ . _ _
f(x) —{ 4x> —5 ,2taking LHL = RHL = f(-5) ---------------——- im

using the condition, calculate value of a Im

7.1fe¥(x+1)=1,x+1=¢"” % m




dx/dy = - _-y

differentiate with respect to y’ e’, 1m
then W ey 1/2m
dx
- {2x—3y z—w 3 } {1 -2 3}
1 x—4y 3z+4w 1 6 29
Taking 2x-3y =1,z-w =- 2, x-4y =6, 3z + 4w = 29 1m
Solve equations to obtain value of x,y,z,w Im
9'f x/7—ii—x2 =f \/16—d(fc+3)2 1m
Using the appropriate formula and integrate im
10.A(1,1,1)B(1,2,3)and C(2,3,1).
Calculate AB x AC 1m
Find its magnitude %hm
Using the formula of area of triangle %hm
OR
Write the correct formula for projection im
Correct answer 1m
11. % =(1+x*)(1+y?)
dy/ ( 1+y?) = ( 1+x°) dx
integrate both sides to find solution 2m
12.f X(an+ 5 dx, let x"+ 1 =t, x" ! dx = dt/n % m
Iz%ft(ffl) 1/2m
By using partial fraction form or another method, find solution -------------- 1m
OR
[(x3 - 1)3l x5 dx , taking x> — 1 = £, then x* dx = t* dt 1m
= [(t® +¢t3)dt %m
Integrate to find solution %m
Section C
13.sin"1(1 —x) —2sin"lx = g =>sin"1(1—-x) = §+ 2sin"lx
=>1-x=sin(§ + 2sin"1x) = cos(2sin"1 x) 1/2m

%sm



=>1-x=cos(2a)where a = sin"! x 1/2m
=>1-x=1-2sin 2a=1-2x" 1m
2x% —x=0
=>x(2x-1)=0 %Am
x=0,1/2
Since x=1/2 does not satisfy the given equation
s x=0 Im
14. The equation of family of circles is(x-a)” +(y-b)’=9 ........ (i)
d d .
=>2(x-a) +2(y—b)£ =0 or (x-a)= —(y—b)ﬁ .................... (ii)
dy
d?y dy\? 1+(50)?
=>1+(y—b)ﬁ+ (E) =0=>y—b=-— Z;dyz ........... (iii)
d 2
[ @] |
From (ii),(x-a)=——5——dy/dx sm
dx?
Putting in(i) to get
2 2 2 2
(@) | (a2, |+(@)
dx? dx?
212
1+(a) dy)?
or|—& [(E) + 1]=9
dx?
S+ (@) 3_9(@)2 Y
- dx - dx? :Mm
OR
a1,
e T2 T Raazy e 1
I TSSO 1
A =) s W o GO 1
PUE XZ1, Y20 . ettt et st aen e et s s e 1/2
XY ZEANTIX = ettt s 1/2
—abc ab(b+c) ac(b+c)
15. A =1/abc |ab(a + ¢) —abc bc(a+c) 1/2m
ac(a+b) bc(b+a) —abc

am

Im

Im



—bc a(b+c) a(b+c)

A =abc/abc |b(a + ¢) —ac  b(a+c)| e 1/2m

cla+b) c(b+a) —ab

By using Ry, Ry + R, + R3, taking common

1 1 1
= (ab+bc+ca). lab+bc  —ac  ab+ bc| ... 1
ac+bc ca+cbh —ab
Byusing C, » C, - C; and C3 = C3- C
1 0 0
= (ab+bc+ca). |ab + bc  —(ab + bc + ca) 0
ac + bc 0 —(ab + bc + ca)
=(ab+bc+ca)> 1

16. Write correct formula for distance between two skew lines ------------

Write values of components 1m
Correct calculation  --------—----m-=-—- 2m
R _ i j k ~
17.leté=xi+yj+zk,axé=b =1 1 1|=]— k- im
Xy z
On simplifying, we get y=z, x=1+z, X-y=1-------- Im
A.C=3 2x+y+2z=3eeeeee- %m
. 5
On solving them , we get x = 3Y=3; Z= 3 Im
5 5., R ~
'.C=—l+3]+zk ------- am
3 3 3
_ (T xsinxdx 1
18.1= fO 1+cos2x Am
_ (m (n—x)sin(n-x)dx 1
= fO 1+cos? (m—x) Zm
T sinxdx
2 = fO 1+cos?x 1m
-1 —dt ,
=7 [ —  where t = cosx & dt = —sinx dx ------------ im
1 1+t
2
== im
4
19. Consider [ =% g —f“xi’d 1
- Consider | ————dx = x’+1+§ X m
d
=[-Z where t=x—2 e 1m
t*+3 x
Y N — 1m
3 3
S e S S — 1m
3 3x
OR
x? _  (xsecx).(xcosx)
f (xsinx+cosx)? - f (xsinx+cosx)? 1/2m




Here u=x.secx,v =

Using integration by parts

X COsX

¥%m

(x sinx+cosx)?2 '’

Solve the integral to get answer

20. f ‘(x)=cos(x) + sin(x)

f’(x)=0 - tan(x) =-
x=31/4 and 7rt/4
Intervals are [0,31t/4),(3n/4,711/4), (711/4,2n] (1)
On [0,31t/4), f “ (x) is positive, so f(x) is increasing

On (3m/4,71/4), f’(x) is negative, so f(x) is decreasing

On (7rt/4,2m], f * (x)is positive, so f(x) is increasing

(1)

1.5m

1.5m

(2)

21. Let y- xXcosx + ; let y= u+v then
4y _ du ________1
élx T odx + /2
d—z = xxc"sx(cosx — xlogx sinx + cosx logx)----- 2m
w_ A 1
dx ~ (x2-1)2 m
dy _ _ xcosx 4% 1
=X (cosx — xlogx sinx + cosx logx) T %Bm
22. R is reflexive ..Am

Ris symmetric ... 1m

Ris symmetric ... 1m

Hence R is an Equivalence relation .......... % m

[1,59] i, 1/2

OR
To show fis one-one. 3/2m
To show fis onto . 3/2m
To find f* .
23. Let X denote the random variable ,’no.of green balls’
X 0 1 2 I — im
P(X) 5C3/9C3 5C2.4C1/9C3 5C1.4C2/9C3 4C3/9C3 ___________________ 2m
=5/42 10/21 =5/14 =1/21 - Im
Section D

24.|A| =-3 (#0),A"1 = j.ade ........................................................ 1

The cofactorare A1 = — = —4,A3=1

A21 = = 23.1423 = _11




A31 = 3,A32 = 12, A33 Rt < T 2

-1 5 3
A‘1=—§ 4 23 L2 | et er e 1/2
—6
[4 =1 0] Y] = 13| e e e e 1
X=A"1.B
X 1—
Y| = -3 4 23 .................................................. 1
Z
XZ=6,Y 27,25 14 e e e e e et e st e s Ya
OR
1 -1 2 -2 0 1
A=10 2 —=3|andB=]9 2 -3
3 =2 4 6 1 -2
1 0 O
AB=|0 1 O 2m
0 0 1

-2 0 1
—AB=1, =>A1=B=|9 2 -3
6 1 -2

The given system of equation can be written in matrix form as AX=C

-2 0 1 X 1]
Where A=| 9 2 -3 B=lyl and C=|1[|-----—-------- 1m
6 1 -2 z 2.
-2 0 117/
AX=C=X=A1C=X=|9 2 -=3||1|-—--- 1m
6 1 -=-2112
X=[5]=>x=0,y=5andz=3 ------------------- 1m

25. Let E4, E; and E3 be the event to insure cyclist, scooter driver and motor bike driver

. _2000 _ 1 _4000 _ 1 _6000 1
respectively .P(El)—12000 =< ( 2)—12000 =3 and P(Es) =000 = 3 1% m
Let E be the event of an accident

E _ _ E s
(/51) 0.01 = 100’ (/Ez) (/E) 00 1% M
For writing Baye’s theorem formula 1m
. Req.probability = P (EZ/E> = 236 2m
26. For finding correct shaded region --------------- 1m
For finding point of intersection, (2, 2V3) and (2, —2V3) — — — — - 1m

Req. Area = (4)? — 2 [fozy dx(parabola) + f:y dx (circle)] ----- im



=16m—2|V6 [, Vxdx+ [[VI6—xZ dx|-—%m
For applying correct formula------------------ % m
We get,

=lém — [%-i-( —4\/3] ——————— 1m

32m 43

3 3 ]sq units.------- 1m

Req. area= [

Complete draw of diagram — ........ccoceeeeeeeeeeeeerernn, 1-

Required Area = foz x2dx + f;(x + 2)AX e, 2

2 213
BT EET .
3o 2 |, 2

8 25

_§+7—8-—sq UNLE ettt e 1

27. Let x and y be the units of Food A and B respectively, then LPP is
MaAXIMIZE Z = AXH3Y ettt st st e nae e eaeeean %
Subject to constraints

200x + 100y = 4000 0r 2x +y =40, x+ 2y =50

40 + 40y = 1400 OF X+Y = 35, X= 0,V =0 erooeeeeeveeereeeeeeeerennnne 1%
(@0 Yot dF={ - o] [OOSR 2
The corner of feasible region are A(50,0), B(20,15), C(5,30), D(0,40) ................. 1

Zy,=200,Zg =125,Z; =120. -~ Z =110 is minimum
~ 5units of Food a and 30 units of Food B will give the minimum cost i.e Rs.110

................................................................... 1
28.Let O be foot of perpendicular from a point P & P’ be the image of P
The equation of line through P and O is — = % = ? .................................. 1
P(1,3,4)
[,
I
]
2%-y+z743=0 :
: P'(x,y.2)
The co-ordinate of Oforsome dare 2A+ 1, =24+ 3,14+ 4) wevevevevieeenns ¥
Since O be onthe plane, . 2224+ 1) —1(—1+3)+1(1+4)+ 3 =0 ....... 1

Solving the equation, 4 = —1 . %



Co-ordinate of the point O be (-1,4,3)

Perpendicular distance PO = V6 units

Since O is mid-point of PP’

x+1 +3 z+4
S — = —1'%24,723,=>x=—3,y:522

~Image of Pis (—3,5,2) e
29. Let x be the side of square and r be the radius of a circle
4x+2mr = k (say)---------------- 1m

Let A= Area of square+ Area of circle

_ 2
~ A= % L 1m
44 _ oy — k2T 1im
dr 4

. dA
For minimum, —= = O=>r= Im

2(4+m)
k d2A 2

T
Atr—m,ﬁ-2n+7>0 Im

Combined area is minimum at r =

2(4+m)’

"—Zﬂ[ﬁ]ﬂr

4
~ side of square = Diameter of the circle------------- 1m

SoX ==

OR

Let OC=x, AVOB~AB'DB

Vo OB ’
.‘.f:—:>BD: :h
BD DB r

Let S = CSA of cylinder
S=2nxh’ = 2nx [M] =2 [y — x2]
T T

ds 27h dzs —4mh , .
== "—(0r-2x),—= <0 = Sis Maximum
dx T dx? T

das r
— =0 D T = 2K S X T o e Im
dx 2



