CUET (UG)
Mathematics Sample Paper - 06
Solved

Time Allowed: 50 minutes Maximum Marks: 200

General Instructions:
1. There are 50 questions in this paper.
2. Section A has 15 questions. Attempt all of them.
3. Attempt any 25 questions out of 35 from section B.
4. Marking Scheme of the test:
a. Correct answer or the most appropriate answer: Five marks (+5).
b. Any incorrectly marked option will be given minus one mark (-1).
c. Unanswered/Marked for Review will be given zero mark (0).

Section A
1. IfAand B are symmetric matrices of order n ( A# B), then [5]
a) A + B is skew symmetric b) A+ B is a diagonal matrix
c) A + B is a zero matrix d) A+ B is symmetric
2. If Ais any square matrix then which of the following is not symmetric? [5]
2) A+Al b) A- Al
1 -5 7 [S]
3. The trace of the matrix A= | 0 7 9]|is
11 8 9
a)l2 b) 17
c)3 d) 25
4.  The slope of the normal to the curve y = 2x2 +3sinxatx=01is 51
a)3 b) %
1
)-3 d)-3
5. Ifthe function f(x) = 2x2 - kx +5 is increasing on (1, 2), then k lies in the interval (5]

a) (4 ,00) b) (-00, 8)



10.

11.

12.

c) (8, 00) d) (-00, 4)

The values of a for which y = x2 + ax + 25 touches the x-axis are
a)0 b) =10
c) 5 d)4,-6

[ e
a) ==+ log fex +d[+ C b) 2+ logfex +d[+C
c) @ (bc;ad) log |cz + d| + C d) None of these

[ cos3zsin 2z dz =7

a)—%cosa:—i— —cosbr + C b)— sinz + 5 sm5:13—|—C
c) %cos x — %cos 5z +C d) None of these
f 109694;11(3:_1100% 10da:’ equals
a)(lox_xlo)-l +C b) 10X+ 104+ ¢
) 10X-x104 ¢ D 1og (10X +x10y + C

2
The area of the region bounded by the ellipse ”2”—; + ‘11/6 = lis

a) 2072 sq. units b) 257 sq. units
¢) 207 sq. units d) 1672 sq. units
The general solution of the differential equation (x2 +x+1)dy+ (y2 +y+1)dx=0is

(x+y+1)=A( + Bx + Cy + Dxy), where B, C and D are constants and A is
parameter. What is B equal to?

a)2 b) -1
c)1 d)-2
The general solution of the DE xz% —x2 + Xy + y2 is

Y
x

=logz + C b)tan™! £ =logy + C

~1
a) tan p

[S]

[S]

[S]

[S]

[S]

[S]

[S]



¢) tan ! $ =logz+C d) none of these

13. A feasible region of a system of linear inequalities is said to be ..., if it can be enclosed

within a circle.

a) unbounded b) In squared form

¢) bounded d) in circled form

14.  If A and B are two independent events with P(A) = £ and P(B) = %, then
P (A’ N B’)equals

a) 2 b) £
) 4 d) 1

15.  IfP(A)==,P(B) = and P(A U B) =.-.find P(ANB)

4 5

a) = b) =
5 4

c) o d) 0

Section B

Attempt any 25 questions
16.  The relation congruence modulo m on the set Z of all integers is a relation of type

a) Transitive only b) Symmetric only

c) Reflexive only d) Equivalence

17. The number of solutions of the equation sin"'z — cos 'z = sin™" (3)is

a)2 b)1
c)3 d) Infinite.
0 5 -7
18. The matrix | —5 0 111|1s
7 —11 0

a) a diagonal matrix b) a skew-symmetric matrix

¢) a symmetric matrix d) an upper triangular matrix

19. IfAandB are any 2 x 2 matrices, then det. (A+B) = 0 implies

5]

[S]

[S]

[S]

[5]

[5]

[S]



a)detA+detB=0 b)det A=0ordetB=0

c¢) None of these d)det A=0anddet B=0

20. The equations x + 2y + 2z =1 and 2x + 4y + 4z =9 have [5]
a) no solution b) only one solution
c¢) only two solutions d) infinitely many solutions
21.  The greatest value of ¢ € R for which the system of linear equations x - cy - cz=0, cx - [5]
y +cz=0, cx + cy - z= 0 has a non-trivial solution, is
a)-1 b) 2
_ \/1+m +x dy _9 [5]
22. Ify=log < W then —= =7
—2 b) 2v/1+22
a) \/1+:c2 ) 22
c¢) none of these d) —2
1422
_ kco;‘” , when z # % _ [S]
23. Ifthe function f(x) = { ("2 be continuous at x = 7, then the value of
3, when z = 5
kis
a)6 b)3
c)-3 d) -5

24, Letf(x)=a+b|x|+c |x|4, where a, b, and c are real constants. 51
a) none of these b) 4 +[x]2 £0

c)c=0 dya=0
25. Ify= /22 then 2 =2 [5]
a) 1 2 x b -1 2 x
5sec” % )Tcosec 5
©) sec?x

d) none of these



26.

217.

28.

29.

30.

31.

32.

If y =a sin mx + b cos m x, then % is equal to

a)my|

c) —m2y

b) None of these

d) 2y

The point on the curve y2 =X, where the tangent makes an angle of % with x-axis is

a)(4,2)

c)(1,1)

b) (%

d) (3,

)
)

o] =

N

The sum of two non-zero numbers is 8, the minimum value of the sum of their

reciprocals is
1
a) 2

c)%

b)%

d) none of these

Function f(x) = log, x is increasing on R , if

a)a<l

c)a>1

b)0<a<l1
dya>0

The function f(x) =4 - 3x + 3x2 - x3 is decreasing

a) Strictly decreasing on R

c¢) Decreasing on R

[ gy

@)
a) %tan_l{%(x - %)} +C
0) oot {(z— 1)} + C
[ z2e” dx equals
a) 1e’ +C

C)%e"”?’ +C

b) Strictly increasing on R

d) Increasing on R

b) Jgtan ' (z — 3) + C

d) None of these

b) %e“’2 +C

d) %e"”g +C

[]

[S]

[S]

[S]

[S]

[S]

[S]



33.

34.

35.

36.

37.

38.

39.

foﬂﬂ cos? xdx = ?

a)m b) 3
c) 1 d) 7
e
3
The value of the integral f ) dz is
a)4 b) 6
c)0 d)3
The area of the region (in square units) bounded by the curve x2 = 4y, line x = 2 and x-
axis is
8
a) 3 b) 1
2 4
)3 d) 3
The general solution of the DE = (V1—2?)(y/1—

a) none of these b) 2sin'1y _sinlx=C

¢)2sinly—sintz=2vI—224+C d)sin'y—sin ez =2vI—22+C
The general solution of the differential equation (x2 +x+1)dy+ (y2 +y+1)dx=01s

(x+y+1)=A( + Bx + Cy + Dxy), where B, C and D are constants and A is
parameter. What is D equal to?

a)-1 b) 1
c)2 d) -2
The solution of the differential equation 2z - % — y = 3 represents a family of
a) circles b) parabolas
c) straight lines d) ellipses

Show that the points A(1,—2,—-38), B (5,0,—-2) and C (11, 3, 7) are collinear, and find
the ratio in which B divides AC.

a)3:2 b)2 :4

[5]

[S]

[S]

[S]

[S]

[S]

[5]



40.

41.

42.

43.

44.

45.

46.

c)2:3 d)2:1

The projection of the vector 5 + j + k along the vector of j is
a)-1 b) 2
c)0 d) 1

Let the vectors @ and b be such that |a| = 3 and |b| = vZ then g x b is a unit vector

3
if the angle between g and b is

a) b)

ol

©) 5 d)

|3

The position vector of the point which divides the join of points with position vectors

Zi—i—gandﬁ—gintheratiol:2is

a) 3d+2b b) 4d+b
3 3

c)a d) 5i-b
3

Ifa = (i +2j — 3k) and b= (33 — J + 2k) then the angle between (d@ + E) and

(@ —b)is
a) 3 b) &
©) 7 d) 3

If O is the origin and P(1, 2, -3) is a given point, then the equation of the plane through

P and perpendicular to OP is
a)x-2y+3z=12 b)x-2y-3z=14

c¢) None of these dyx+2y-3z=14

If a plane meets the coordinate axes in A, B and C such that the centroid of AABC is

(1, 2, 4), then the equation of the plane is
a)x+2y+4z=7 b)4x +2y +z=12

c)x+2y+4z=6 d)4x+2y+z=7

The distance between the point (3, 4, 5) and the point where the line =

-3

meets the plane x +y +z =17, is

[S]

[S]

[S]

[S]

[S]

[S]

[S]



47.

48.

49.

50.

a) l
c)2

b) None of these

d)3

A speaks truth in 75% cases and B speaks truth in 80% cases. Probability that they

contradict each other in a statement, is

a)

oo

Assume that in a family, each child is equally likely to be a boy or a girl. A family with
three children is chosen at random. The probability that the eldest child is a girl given

that the family has at least one girl is
a) %

2
c)§

13
b) 35

d)%

4
b) =

d) 1

The probability that a person is not a swimmer is 0.3. The probability that out of 5

persons 4 are swimmers is
a)5C1(0.7)(0.3)*
¢) 5C4(0.7)(0.3)*

If A and B are events such that P(A) = %, P(B) = % and P(A' UB') =

and B are

a) Independent and mutually
exclusive

c¢) None of these

b) (0.7)%(0.3)
d) 5C4(0.7)%(0.3)

b) Independent

d) Mutually exclusive

1
Za

then A

[5]

[S]

[S]

[S]



Solutions

Section A
1.
(d) A + B is symmetric
Explanation: Sum of two symmetric matrices is also symmetric.
2

(b) A - Al

Explanation: For every square matrix (A —A’) is always skew — symmetric.
3.

(b) 17

Explanation: As the trace of a matrix is the sum of all diagonal elements,

Therefore, 1 +7+9=17

Trace = 17.
Which is the required solution.
4.
1
© -3

Explanation: Equation of the curve is given as, y = 2x% + 3sinx
Clearly, slope of the tangent at x = 0 is

dy
— = 4x + 3cosx =0+ 3cos0 =3
dx ]x=0 x=0
Therefore, the slope of the normal to the curve at x =0 is
—1 -1
B Slope of the tangent at x=0 K
1
Therefore, the slope of the normal to the curve y = 2x2 +3sinxatx=0is "3
5.
(d) (-0, 4)
Explanation: f(x) = 22—k + 5
f (x)=4x—k
for f(x) to be increasing, we must have
f(x)>0
4x -k>0
K<4x

since x € [1,2],4x € [4, §]
so, the minimum value of 4 x is 4.


H2O TECH LABS
Typewritten text
Solutions


since K <4x, K <4,
k € (—o,4)

6.
(b) £10

dy
Explanation: Given, y = X2 +ax +25 = T =2x+a..(1)
X

The curve (1) touches the x-axis implies that x-axis is tangent to curve at meeting point.
dy

520 = 2x+a=0

a
> X = — —
2

a
= The co-ordinate of meeting point are (— =, 0 ), therefore it satisfies the curve (i)

2’
a\2 a
= 7 a 7 25=0

(12 a2

> ———+25=0 > -a>+100=0
4 2

= a= £10

ax (bc—ad)

() —+————log|ex+d| +C
c c2

Explanation: Given :

(ax+b) ax b
J—=dx=] +
(cx+d) cx+d cox+d

X cd bf 1
x —dx +
cx+d ¢ Y cx+d

dx

= af

af.cx+d d
dx— —— |+ bloglex+d| +c

dx

X
c\"ex+d cx+d

? dl d bl d
= —|x—— + + — +d| +
. X Cog|cx | Cog|cx | +¢

a (bc—ad)
=—x+——log|ex+d| +c.
c o2
Which is the required solution.
8.
(d) None of these

Explanation: Given:



1
[cos3xsin2x dx = EI 2co0s3xsin2x dx

1
= EI sinSx + cosx dx

1 (—cos5x sinx
= — + +c
2 5 1

cos 5x sinx
= - + +c.
10 2

Which is the required solution.

(d) log (10X + x10y + C
Explanation: Let x1V + 10X = ¢
= (10x7 + 10% loge10)dx = dt

10x?+10%l0g, 10 "
= | dx=)—
X 10, 10* t
=logt+C
= log(xlo + IOX) +C
10.
(¢) 207 sq. units
Explanation: The area of the standard ellipse is given by ; zab. Here,a=5and b =4
Therefore, the area of curve is 7(5)(4) = 20x.
11.

(b) -1
Explanation: Given differential equation is

x2+x+ )dy + (y2 +y+ 1)dx =0
= (X2+x+ 1)dy=-(y2+y+ 1)dx

dy dx
= =—
(l-l-y-l-yz) (1+x+x2)
dx d
= + 4 =0
(1+x+x2) (1+y+y2)
dx dy
= | +| =0

1\2 32 1\2 3
+= | +— += ] +=
D) 4 Yo 4



= | — + = 0 [on integrating]

y+
1 1 2 2t o
= ——tan — + tan — )= —~=tan (4
N N A I (e
(7 ) 2 2 2
dx 1 X
| = —tan" 1=
a2+x2 a a
2 [ 2x+1 +
N A Rl e
1 2x+1 1 2y+1 1
= tan’ + tan” — |=tan""C;
NS e
2x+1 2y+1
_|_
1 v v 1 1 1 1>
= tan =tan""Cl [ +~ tan"" x+tan " y=tan" ( )]

I—xy

. (2x+1 ) (2y+1 )
&)\
B[ (2x+1)+(2p+1) ]
3—(2x+1)-(2p+1)

= 2q3(x+y+1)=2C(1 -x -y - 2xy)

1
= xXt+ty+1)=—=(1-x-y-2xy)
B

:Cl

On comparing with (x +y + 1) = A(1 + Bx + Cy + Dxy)
Here, A 1s parameter and B, C and D are constants.
The value of B = -1



1Y

12. (a) tan o logx + C

Zd_y:2 2

Explanation: We have, x X +xyt+y

On integrating on both sides, we obtain

log x = tan"lv + C

1Y
tan 1= = logx + ¢

R
13.
(¢) bounded
Explanation: A feasible region of a system of linear inequalities is said to be bounded, if it
can be enclosed within a circle.
2
14. (a) =
@ 5
Explanation: P(A, N B,) =1—-PAVUB)
=1-[P(4) + P(B)— P(A N B)]
1-3434 P(ANB)=PA) - PB
=l—-|-+=-=—=x=|[~ = :
5+5 7575 T PUNE =P PE)
[27+20—12 35 10
_1__ 45 ]_1_45_45_9
15.

(d) Tl



16.

17.

18.

6 5

Explanation: If P(A) 10 P(B) =ﬁand P(A U B) =11

1
P(A U B)=P(A) +P(B)-P(A N B)

7 6 5

> — = —+——PANB)
1111
4

=>P(AﬂB)=H

Section B

(d) Equivalence
Explanation: Equivalence

(b) 1
.- 11
Explanation: sin

1 1, _ . —1-2
x=sin o

X —CoSs

= sin_lx—cos_lxz

T T
= sin_lx— (— —sin_lx) = —

N

2 6

1 T 2

= 2sin x=g+

S

T
2

=

. =1 4
= SIn x—3=>x—2

Hence, there is only one solution

(b) a skew-symmetric matrix

0 5 =7
Explanation: A= |5 0 11
7 —-11 O

o -5 7

Al=]15 0 -11
-7 11 0



0o 5 -7
A=|-5 o 1
7 —11 0

w AT =.A
Then, the given matrix is a skew—symmetric matrix.
19.
(¢) None of these
Explanation: If det (A+B) = 0 implies that A+B a Singular matrix.
20. (a) no solution

1 2 2
Explanation: The given system of equations does not have solution if v o4 4l 0
21.

1

CF
1
Explanation: 2
22.

(d) 2

\/1 +x2

V1+x2+x
Explanation: Given thaty = log,| —/———
\/1 +x2—x
Differentiating with respect to x, we obtain
2_
I
dx \/ 1+x2+x
2 ! 2 !
(\/1+x — X)X | ———x2x+1 | — (\/1+x +x) X | ———=x2x—1
2 1+x2 2 1+x2
X p—
(N1+x2-x)2
dy 2

Hence, — =

NI



23.

(b)3
T
Explanation: Here,it is given that the function f(x) is continuous at x = 5
: T
~ L.H.L = lim,_, _f(x)
2
. 7 kcos x
- - 5 m—2x
T
Substituting, x = 3 h;
-
Asx — By then — 0
cos | =—h
. i 2 ‘ sin h
" hmx_)5 ﬂ =k limy_, n
— 2 —_
~ L.HL=k
As it is continuous which implies right hand limit equals left hand limit equals the value at
that point.
~ k=3

24.
(b) 4+[x]* # 0
Explanation: Given that f(x) =a+b [x|+ ¢ |X|4, where a, b, and c are real constants and

f(x) 1s differentiable at x = 0.

4

atbx+cex',x>0

fx) =
a—bx+cx4,x<0}

* f(x) 1s differentiable at x =0

~ LHD =RHD
. S(x)—=f(0) . S(x)—=f(0)
= lim —— = lim —_—
~_ x—0 + x—0
x—0 x—0
a—bx+cx4—a a+bx+cx4—a
= lim = lim

_ X n X
x—0 x—0



a—b(—h)+c(—h)*-a a+bh+ch*—a

= lim = lim
h—0 ~h h—0 h
a—b(—h)+c(—h)4—a a+bh+ch*—a
= lim ) = lim P
h—0 h—0
= lim —bh—ch3 = lim b+ chd
h—0 h—0
= -b=b
= 2b=0
= b=0
1 7 X
25. (a) 2sec 7
sec x—1

Explanation: Given that y =
P v Y sec x+1

Multiplying by cos x in numerator and denominator, we obtain

l—cos x
Y7 N 1+cos x
. .2 X X :
Using 1 - cos x = 2sin 2 and 1 + cos x =2 cos 2’ we obtain
R
2sin?

N x| N

y=Al——
Zcos2
X

= tan 5

Differentiating with respect to x, we obtain

]
2l
y sec2 >

26.
(¢) -m%y

Explanation: Y = asinmx + bcosmx = y| = gmcosmx — bmsinmx

2

=y, = —am“sinmx — bm?*cosmx



> Yy = = m?(asinmx + bcosmx) = — m?y

27.

1 1
®) (z’z)

d 1 T
Explanation: — = — =tan— =1
dx 2y 4
1 1
=>y= > = x = 1
1
28. (a) 7

Explanation: Let, the numbers whose sum is 8 are 8, 8§ - x.

1 1
Given f(x)=— + —
x 8—x
f0) -1 1
= X)= +
x2 (8—)(?)2
to find minima or maxima
f(x)=0
-1 1
= + =
2 (8—x)2
= x=4

0

2

2
x> (8—x)3
P) 2 2

= {"d)=—-—>=-=
43 (8-4)3

f'(x)
0

Minimum value of the sum of their reciprocals =

29.
(c)a>1
Explanation: a > 1
30.
(¢) Decreasing on R

Explanation: Given, f'(x) = X3 +3x2-3x+4
P(x) = -3x2 + 6x - 3

P(x) = -3(x2 - 2x + 1)

P(x) = -3(x - 1)2



31

32.

As f'(x) has -ve sign before 3
= f(x) is decreasing over R.

. (a) %tan_l{%(x—i)} +C

n+1
Explanation: Formula:- [x"dx =
n+l
Therefore ,
1 1
1+— 1+—
x2 x2
= | dx= dx
2 1 2 1
x“+ > X“+—=—-2+2
X X
1
1+—
2
X
=/ dx

X x2
1 1 1!

> | ——d—tan” ' —+¢
212 A2 2

1 .3
(c) gex + C

3
Explanation: Let / = | x2eX dx

Also, let x5 =t, = 3x2dx = dt
Thus,

1
= [= gfetdt

+e

1

a2+x2

1 X
dx=—"tan ~— +¢
a



33.

34.

T
@
w1+cos 2x
Explanation: / = | 8 de
T

x sin 2x\ -
2 4 0

T

2 sinrw 0 sn0
=|—+ —| = +

2 4 2 4

T
4
(b) 6
1
(x—x3 ) 3
Explanation: Given: [ b a1 dx
3 X
3
1
(x—x3 ) 3
Let/=J} 4 dx
3 X

3

Now, let x =sin & = dx=cos 6 df

1 1
Now, whenx = =, 0 = sin_l(—)andwhenxz 1,0 =

3 3

SEIES



1
(sin H—Sin3 0) 5

I . 1 0do
=1=]7 - cos
fin (5 ) sin? 0
1 |
- (sin 6)3) (l—sin20)3
= 1 (1 0do
| . cos
Sin ( 3 ) sin? 6
1 1
- (sin 6)3 (00520)3
== 1 (1 0do
1 {2 cos
$in ( 3 ) sin? 0
1 2
- (sin 6)3 (cos 0)3
=l= —1 l cosOdo
Sin 3 sin? - sin? 0
2
- (cos (9)§+1 1
== 1 (1 ' do
Sin 3 2_1 sinZ 0
(sin 8)~ 3
5
T (cos 0)3
=1= ( 1 ) ——— |- cosec?0do
n 5
(sin 6)3
- 5
- _ 1Y | (cot)7 |- cosec20d0
an~ 1 [ = 3
N I

5
T
== _ 1 e 2
] 4n 1 _\ ((Cot8)3 cosec=0db

put, cotf = t, then — cosec*0dd = dt



1 1 _
When, 6 = sin - t= 2\/2 and when 6 =

Ny

3

5
w1 =[9\2-(0)3 - dt

. 5 L
(03"
5

IER PN

| 3 |22

- 8 8
((»5—(2@5]

3T 8
= T3 —(\/5)3]

3[4
_§[(8)3]
3

= gl16]

35.
2
© 3
Explanation: The area of the region bounded by
the curve x2 = 4y and line x = 2 and x-axis
2 2,2
= J ydx = I —dx

0 0

,t



36.

37.

0 1210
? 8§ 2
=>Oydx— 53

(©) 2sin_1y— sin~ 1x =x\/1 —x2+C

dy
Explanation: Here, o (\/1 — x2)(\/1 —yz)

dy

— = \/1 — dex
\/1 —y?
Letx=sint
dx =cot t dt

We know that cosx = \/1 —x2

On integrating on both sides,we obtain

.1 t sin 2t

= -+
sin 'y =3 4

Sin 2t = 2 sin t cost
= 2x 1 -x2

_ _ .2
1 Sin lx x'\/l X
- +
Sin y > 5

2sin_1y—sin_1x=x\/1 e

+C

+C

(d) -2
Explanation: Given differential equation is

x2+x+ 1)dy + (y2 +y+ )dx =0
> (x2+x+ Ddy =-(y? +y+ Ddx

dy dx
= e
(1+y+y2) (1+x+x2)
dx d
= + ’ =0

(1+x+x2) (1+y+y2)



= | +] =0
1\2 3 1\2 3
+= | +— +=1 +-
¥ 4 )
dx dy
= | + = 0 [on integrating]
1y2 (V32 12 3\2
+= | +|— +=1 +—
(x-i-— ) y+l
1 . 1 1 2 2 Ry
= —tan — + —=tan — Q= )= —~=tan
NE NE 3 BB
(7 ) 2 2 2

R A
(220} (22 e
5

= tan~

~ tan"lC1 [ tan™! x + tan™1 y=tan'1 Y ]
I—xy

| 2x+1 2y+1
)\
\BL(2x+1) + (2p+1) ]

® T (i) (i)l

= 243(x+y+1)=2C(1 -x -y - 2xy)

1
= xty+1)=—=(-x-y-2xy)
Ng

On comparing with (x +y + 1) =A(1 + Bx + Cy + Dxy)



38.

39.

40.

41

42.

Here, A is parameter and B, C and D are constants.

The value of D =-2

Explanation: Given equation can be written as

(b) parabolas
2dy  dx
y+3 Cx

= 2log(y+3)=logx+logc

= (y+ 3)2 = ¢x which represents the family of parabolas

©)2:3

—>

Explanation: 4B = 47 + 2}' + 6k =2 (2; +}' + 31%)

—

BC = 6i + 3] + 9k = 3(2i + ] + 3k)

—)
- BC
W AB =2 x —
3
Therefore , AB and BC are parallel, but point B is common , so points , A,B,C are collinear.
H
AB 2
As -~ g, thus , point B divides AC in the ratio 2 : 3.
BC
@1
o (itjh)
Explanation: projectionofi+j+konjis — (=
/1
1

Explanation: It is given that @ x b is a unit vector, then:

= |axb|=1= |d||b]|sind =1

A2

= 3.?sin9 =1=
4a+b
(b) —
4d+b
Explanation:

3

1 T
sin=—= => 0= -

\/E 4

1s the correct answer. Applying section formula the position vector of



43.

44,

45.

46.

the required point is
2(a+b)+1(2da-b) 4a+b
2+1 N '

T
@ 7
Explanation: Given vectors d = i+ 2}' ~3kand b = 3i - 2}' + 2k
Now,d+b=4i+j—kandd—b = —2i+3j — 5k

let 8 be the angle between the vectors @ + bandd—b

—8+3+5 T
= cosl = =0==
AT6+1++ x[4+9+25 2

(d)x+2y-3z=14
Explanation: Let the required equation of the plane through P(1, 2, -3) be
ax-1)+b(y-2)+c(z+3)=0.
D.r.'s of OP are (1 - 0), (2 - 0), (-3, 0), i.e., 1, 2, -3.

~a=1,b=2,c=-3.
Hence, the required equation of the plane is
I(x-1)+2(y-2)-3(z+3)=0

= x+2y-3z=14.

(b)4x +2y+z=12

4

: : X oy
Explanation: Let the required equation of the plane be P + b + o= 1.

Then, it meets the coordinate axes in A(a, 0, 0), B(0, b, 0), C(0, 0, c).
at0+0 0+b+0 0+0+c )

. centroid of AABC is G( N 3 3

. a b c
1e., G 333 )

= a=3,b=6,c=12.
Hence, the required equation of the plane is

X y oz
Tt -+ —-=1
3 6 12

= 4x+2y+z=12
(d)3

Explanation: The coordinates of any point on the given line are of the form



47.

48.

x—-3 y—-4 z=5
T2 2 O *
=>x=A+3;y=2A+4;,z=21+5
So, the coordinates of the point on the given line are (1 + 3, 24 + 4, 24 + 5). This point lies
on the plane,
xty+z=17
> A+t3+21+4+21+5=17
= 5.=5
> Ai=1
So, the coordinates of the point are
(A+3,24+4,24+5)
=(1+3,2(1)+4,2(1)+5)
=(4,6,7)
Now, the distance between the points (4, 6, 7) and (3, 4, 5) 1s

\/(3 — D2+ 4-6)2+(5-7)2
_\T74734

= 3 units

7
(©) 20

Explanation: P(A speaks truth) = 0.75

P(Alies ) =1-0.75=0.25

P(B speaks truth) = 0.8

P(Blies)=1-0.8=0.2

P(contradicting each other in a statement) = P (A speaks truth and B lies) + P (B speaks

truth and A lies)
=0.75x02+0.8 x0.25
=0.15+0.2
=0.35

35 7
100 20

4
(b) 7

Explanation: Here, S={(B, B, B), (G, G, G), (B, G, G), (G, B, G), (G, G, B), (G, B, B), (B,
G, B), (B, B, G)}

E1 = Event that a family has at least one girl, then

E1 ={(G, B, B), (B, G, B), (B, B, G), (G, G, B), (B, G, G), (G, B, G), (G, G, G)}

E7 = Event that the eldest child is a girl, then

E>= {(G, B, B), (G, G, B), (G, B, G), (G, G, G)}



+ E{ N Ey = {(G, B, B), (G, G, B), (G, B, G), (G, G, G)}
P (El NE, ) /8

P(El) " 7/8

.'.P(Ez/El)Z = ;

49,
(d) 2C4(0.7)%(0.3)
Explanation: Here,p = 0.3 = p=0.7andq=0.3,n=5andr=4
- Required probability =>C4(0.7)*(0.3)

50.
(¢) None of these

Explanation: We are having two events A and B such that

1 7 , ' 1
P(4) = 5, P(B) = > and (A U B ) -

] ' , 1
P(A UB)ZP(A NB) =1-PUNB) =7

3

=>P(AﬁB)=Z

= AsP(A N B) # P(A).P(B) ... thus, they are not independent,
= And as P(AU B) # P(A) +P(B) ... thus, they are not mutually exclusive.
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