CAREER POINT
MOCK TEST PAPER

CENTRAL BOARD OF
SENIOR SECONDARY EXAMINATION

MATHEMATICS

SOLUTIONS

Sol.1

Sol.2

Sol.3

Sol.4

Sol.5

Sol.6

Sol.7

Sol.8

R ={(3,12), (3, 15), (4, 4), (4, 12), (5, 15)}
R ={(12, 3), (15, 3), (4, 4), (12, 4), (15, 5)}

J

cos* cos [27: -

w3

=cos™ cos

wl|a
wla

8,3) R, (3,2) e R, but (8,2) ¢ R.

cos15° sinl15k°
sin75° cos75°

LetA=

= cos 15° cos 75° — sin 15° sin 75°
= c0s (15° + 75°) = c0s90° = 0.

Vb? +¢?

ladj A = |AP ! = 25
-, |A.adj.A] = 5 x 25 = 125,

Wehave213+yoz56
0 x 1 2 18
2+y 6 56
f— =
{0+1 2x+2} L 8}
=2+y=5and2x+2=8
=y=3andx =3

Zero, because sinx is an odd function of x.

Required position vector

= (s rafra - =4+ ]

Let A be the event of drawing a diamond card
in the first draw and B be the event of
drawing card in the second draw. Then

lSCl B 1

¢ 4
After drawing a diamond card in first card 51
cards are left out of which 12 cards are
diamond cards.

P(A) =

P(%J = Prob. of drawing a diamond card in

11" draw when a diamond card has already been

drawn in I* draw

Required Prob. =P (AN B) =P(A) . P (%j

_1.4_1
4 17 17
1 2
) 17
LHS. tan? |4 9 |=tan [_J
1.2 34
1-—x—
4 9
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=tan™ (lj -=l(2tan‘l(ln = du _ y. X+ X logx. dy
2 2 2 dx dx

And, u=y* = log v =Yy log x

1 2
1—(] 1 dv _ x dy
—. == + |
= Leost =Leost (3] =RHS v odx y dx o9y
2 . (1]2 2 5
+ —
2 :ﬂ=xy“ dy +y*.logy
dx
.. (i) becomes
a(a’+1) a’% a’c ®
Sol13 LHS= 1 | ap? b(b?+1) b’ y X+ xY log x dy . xy** dy . y*logy =0
bc ) ) 2 dx dx
ac c‘b c(ce+1)
dy _  yx’t+y*logy
2 2 2 = ==
be 1P +1 a a dx xY.log x + xy*?
=== | b* b*+1 b?
abc ’ ’ 2 5
¢ c’+ Sol.16 f(x)=0=-9+12x-3x*=0
[Applying Ry = Ry + R, + R] =>- 3(X2 -4x+9)=0
1+a?+b%+c? 1+a’+b%*+c? 1+a’+h?+c? =-(3) (x-1) (x-3)=0
= b? b?+1 b? =x=1,x=3
c? c? ¢ +1 ~. The intervals are (-, 1), (1, 3), (3, )
[Applying C, — C,— Cy, C3 — C3— C4] So, f(x) is strictly decreasing in
1 1 1 (~0, 1) U (3, ©) and strictly increasing in (1, 3).
=(1+a®+b*+c%) b2 b24+1 b2
2 2 2 1
¢ ¢t o+ 2
Sol.17 1= ||xcos(nx)|dx
L oo jl | xcos(mx) |
=(1+a?+b’+c) 2 1 0 _
Here three cases arise :
¢ 01

Case | :—1<x<_71:>—n<nx<_g

=(1+a*+b?+c?).1=(1+a’+b?+c?)=RHS
=cosntX<0=xcosnx>0

Sol.14 LHL = lim f(x)=3a+b Casell :- L <x<0=-" <nx<0
x—17 2 2
RHL = [im f(x) =5a-2b, f(1) =11 = ¢0s (nx) > 0 = x cos (nx) <0
l+
- : N Caselll :0<x< i =0<mx<®
S3a+b=11 ..(i))5a-2b=11...(ii) 2 2

= €0s (nX) >0 = x cos x> 0

Solving these equations, we geta=3,b = 2. :

2

0
Sol.15 Putx’=uandy*‘=v s = JXCOSTchX + J‘—XCOSTchX + | xcos mxdx
1
2

ct— |

-1

.'.u+v:ab:>ﬂ+ﬂ:0 (D)
dx  dx 1 0
_| xsinmx cosmx | 2 XSiNTX  COS 7TX

Now, u=x"= log u =y log x
T T -1 T T
2
jld_uzl+|ogx,ﬂ 1
u dx X dx . {xsin X csm:x]z
+
0

T 7'(,2
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[eofes Eaked] et

T
+ | - 0+i)+(i+0) Xy:—tan_1X+ E
n? 21 4
-+, ,1 1,1 1 N SN
o nZ o TE2 o TCZ Sol.20 a.b =0 and a.c =0
_ 3 1 > o - -
_E_n_z = albandalc

- . - -
.. a is L tothe plane of b and ¢

X

X X -z - . - -
X X y aisparallelto b x ¢
Sol.18 erdx=[yey+dey:ﬂ=u P
dx x - > - .
yel Leta =k(b X ¢ ), where k is ascalar.
. — - - — —
(i) = |a| =Ikl|bxc|=IK|b]| |c|sin%
Letx=vy:>%:v+y.ﬂ 1
d dy 31=|k|53|k|=2:>k=12

dv _ vye'+y

- () becomes v+ dy ye' L a=+2 (g x :).
ooy Qoo owelry o wet by —vyet

dy y.e' y.e' Sol.21 Equation of plane passing through (0, -1, -1)

is
=1 Sewv=W .
e y ax—=0)+b(y+1)+c(z+1)=0 ...(I)

Integrating we get, e = log y + log ¢ =log cy (i) passes through (4, 5, 1) and (3, 9, 4)

o X X =4a+6b+2c=0o0r2a+3b+c=0 ...(ii)
Substitutingv = =, we get ¥ =log cy.

y and3a+10b+5c=0 ... (iii)

, ; From (ii) and (iii), we get
Sol.19 (1+y+Xxy)dx+(xX+x)dy=0

a _ -b _ ¢
= X(L+x%) dy == [1+ y(L+x?)]dx 15-10 10-3 20-9
— — 2 — —
jﬂ: 1 y(l—;X) :_1.y_ 1 - ji:_bzizk(say)
dx X(L+x%) X x(L+x%) 5 7
:ﬂ+i.y=— 1 : .. a=5k, b=-7k, c =11k )
dx - x X(1+x%) Putting these values of a, b, ¢ in (i) we get
Itis a linear differential equation 5kx — 7k(y + 1) + 11k(z + 1) =0
1 — =
Lf = ej;dx _ gloox =y =5x-7y+11z+4=0

Putting the point (-4, 4, 4) in (v), we get

.. The solution is given b
g Y —20 - 28 + 44 + 4 = 0, which is satisfied

— dx _ .
Xdx “j1+ Sz tan=x+c . The given points are co-planar and equation

_ ¢ 1
e j x(L+ x?)

Whenx=1,y=0 of plane is 5x — 7y + 11z + 4 = 0.
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Sol.22 Forany(a,b) e NxN;ab=ba Y
= (a, b) R (a, b) Thus R is reflexive \b
Let (a, b) R (c,d) foranya,b,c,d e N -
ad = bc 160
—=cb=da=(c,d)R (a, b) 1201
. Riis symmetric 804
Let (a, b) R (c,d),d and (c, d) R (e, ) for a, b, 20
c,d,efeN
Then ad = bc and cf = de 20 80 120 160 208, X
= adcf=bcdeoraf=be= (a b)R (e f) X +y =200
- R is transitive Getting vertices of feasible region as
So R is an equivalence Relation A(20, 180), B(40, 160), C(20, 80)
Profit at A = Rs 128000
Sol.23 P(AU B) = P(A) + P(B) - P(A  B) Profitat B = Rs 136000
. P(AnB) = P(A) + P(B) - P(A U B) Profit at C = Rs 68000
—05+06-08=03 .. Max profit = Rs. 136000 for 40 executive
and 160 economy tickets
P ( é) _ P(AnB)
B P(B) Sol.25 |A|=2(-1)-1(4)+3(1)=-3=0
= A" exists.
_03_1 N 1 d
T AR o A= — adjA
06 2 [A|
o (B) - P(BNA) The cofactors are
(KJ ~P(A) Aun=-1Ap=-4A;3=1
A21 =5, A22 = 23, A23 =-11
_03_3 Az =3,A5=12, A3 =-6
05 5 -1 -4 1Y\ (-1 5 3
adjA=|5 23 -11| =|-4 23 12
Sol.24 Let, number of executive class tickets to be 3 12 -6 1 -11 -6
sold, be x and that of economy class be y. ) L -1 5 3
. -1 _ H —
. LPP becomes : Maximize Profit (P) L A= VAl adjA=-> -4 23 12
= 1000 x + 600y _ _ ! _11_ ~0
Given equations can be written as
Subjectto: x>0,y>0 2 1 3) (x
X +y <200 4 -1 0| |y|=o0orAX=B
y>4xor4x-y<0 -T2 1
= X=A"B
x> 20
X -1 5 3)(3 -6
For correct graph y|=- 1 -4 23 12||3]|=|-27
z 1 -11 -6)\2 14
SoX=-6y=-27,z=14.
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Sol.26 In the figure, AD =DC =BC =10cm =1=A1+1)(5-4)+B(1-1) (5-4t)+C(1-1)
DM 1L ABand CN L AB. ()]
.~ AADM == ABCN = AM = BN = x (say) Putting t = 1 in (i) we get A =

N |-

. DM = y10% - x? .
1 Puttingt=-1in(i))wegetB= —
Avrea of trapezium (A) = > (AB + DC) x DM 18

Putting t = % in(i)wegetC=- %

:% (10 + 10 + 2X) 4100— x2
, 1 _ 1 1
= (10 + X) /100 x? A-t)A+t)(5-4t) 21-t) 18(1+t)
Let S = A% = (10 + x)? (100 — x?) 16
das _y 9(5 - 4t)
dx
: : crzo[ifdt, Lpdt tor
:}(10+X) (—2X)+(100—X)2(10+X)=0 2J1-t 181+t 9J5-4t
= (10+x)?(-2x+20-2x)=0=>x=5
2 - —llog|1—t|+ilog|1+t|+£|og|5—4t| +C
d°s 2 18 9x4

d_zz(10+x)2(—4)+(20—4x)2(10+x)<0
X

atx=>5

log |1—cosx|—%log|1+cosx|

N |-

—glog|5—4cosx|+c

A M N 5 Sol.28 Equations of the curves are

1-x, x<l}

x=-1 x>1 -0

_ _ x*+y*=5andy =
. S is maximum when x = 5.

x? + y? = 5 is a circle with centre (0, 0) and

|
Sol.27 1= I— dx i i
Sinx(5—4c0s) radius /5. These two curves intersect at
sinx C(2,1) and D(-1, 2)
=.[ — dx Required area = area of (EABCDE)
sin“ x(5-4cos x)

— area of (ADEA) — area of (ABCA)

sin x
= dx 2 1 2
j(l—cosz X)(5—4cos X) = J.\/S—xz dx — J.(l—x)dx - I(x—l) dx
dt -1 -1 1
:_J'—z , where cos x = t 2 ,
(-t)5-an) - Fﬁisin*i} {_}
= dt = -sin x dx 2 2 \/g-l 21,
- J‘ dt 2 2
(1—t)(1+1)(5—41) - {74}
1
Let 1 =_A B L C
Q-t)1+1)(5-4t) 1-t 1+t 5-4t
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g
[oetH2] een]

y=1-x (1,2 y=x-1

D W 1)
. E R
X~ > X
(-1, 0) y\s(z, 0)

y

y

=1+ E 5in‘1i+ 1—5 sint -1 —2_ 1
2 V5

5 2 J5 2

Sol.29 Lines X=X = Y=¥1 - 274 4

Coplanar if | 1, m, n [=0
1, m; Ny
-2 -1 0
Inthiscase |-3 1 5
-1 2 5

=-2(5-10)+1(-15+5)+0-10-10=0
.. lines are coplanar
Equation of the required plane s
Xx+3 y-1 z-5
-3 1 51=0
-1 2 5
=5x-10y+5z=0

=Xx-2y+ z=0.
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