CUET (UG)
Mathematics Sample Paper - 04
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
0 1
1. IfAzl1 0],thenA2isequalto
a) 0 1 b) 0 1
o) o)
c) . 1 0 d_1 0

2. If a diagonal matrix is commutative with every matrix of the same order then it is
necessarily

a) A diagonal matrix with atleast two  b) A unit matrix
different diagonal elements

c¢) A diagonal matrix with exactly d) A scalar matrix
two different diagonal elements

3.  Total number of possible matrices of order 3 x 3 with each entry 2 or 0 is

a) 27 b) 81
c)9 d) 512

[5]

[S]

5]



4.  The equation of tangent at those points where the curve y = x2 - 3x + 2 meets x-axis are 1]

a)xty+2=0=x-y-1 b)x-y=0=0x+y
c)x-y-1=0=x-y d)x+y-1=0=x-y-2
5. f(x)=cosecx in (- 7, 0) has a maxima at [5]
a) - b)x=0
Y
c) - d) -
) YTy

™ [5]

6. The tangent to the curve given by x = et x cost, y= el x sintatt= 1 makes with x-

axis an angle:

a)0 b)
4

c)m d) =
3 2

i 1 5]

— | xt- .
)a x>-a>0is

7. The primitive of the function f{x) = (1 -
X



a) 1
x+ =

log .a

log, a

8. | sec2(7 -4x)dx =7?

a)-4tan (7—4x) +C

c)4tan (7—4x)+C

9. [x sin3 x2 cosS x2 dx=7?

a) 1
§ sin 4 x2+C

c¢) None of these

b) 1
logea - a* ™
d) 1
ax
xloge a
[5]
b) —1

Ttan(7 —4x)+ C

d) 1
Ztan(7 —4x)+ C

5]

b) 1

Z sin 4 x2+C

d) 1

5 sin 424C

10.  The area bounded by y =2 - x2 and x + y=0is 5]



a)9

b) 7
E Sq. units 5 Sq. units
c¢) None of these d) 9 sq. units
&y g o
11.  Which of the following is the general solution of — —2— +y = 0?
dx2 dx

a)y =Acos x + B sinx b)y=(Ax+B)e'X

©)y = AeX + Be™X Dy = (Ax +B)eX

12. The solution of the DE xdy + ydx =0 is [S]
a)log(x+y)=C b)x+y=C

c)xy=C d) none of these

13.  The corner points of the feasible region for a Linear Programming problem are P(0, 5), [5]
Q(1, 5), R(4, 2)
and S(12, 0). The minimum value of the objective function Z = 2x + Sy is at the point.
a)Q b) S
c)R d)P
14.  The probability distribution of a discrete random variable X is given below: [5]
X 2 3 4 5
5 7 9 11
Px) k k k k
a) 32 b) 16
c) 48 d)8
15.

Find the mean number of heads in three tosses of a fair coin. [5]

a) 1.2 b) 1.4



) 1.5 d) 1.0

Section B
Attempt any 25 questions
16. Identity relation R on a set A is

a) Reflexive only b) Transitive only

c¢) Equivalence d) Symmetric only

-1
17. Ifcot'l(T) = x then sin x = ?

a) 7 b) None of these
\26

c) 1 d 5
\26 \26

1 -1 a 1
18. IfAZ[2 _1]andB=[b _lland(A+B)2=(A2+B2)then

a) None of these b)a=-2,b=3
c)a=1,b=4 d)a=2,b=-3
x —4 5

19.  Letf(x)= b =2 , then f'(5) is equal to
2 x 1

a) 40 b)1
c) 26 d) 24

[]

[S]

5]

[5]



20. If Ais an invertible matrix of order 2, then det (A_l) is equal to
a)0 b) 1
det (A)

c)det (A) d)1
21. If A and B are invertible matrices of order 3, then det(adj A) =

a) | A|2 b) None of these

C) (det A)2 d) 1

22.  What is the rate of change of '\/x2 + 16 wrt. x2 at x = 3?

1s continuous at x = 0, then the value of k

a) 1 b) 1
5 15
c) 1 d) 1
10 20
sin x
—— +cosx, ifx #0
X
23.  The function f(x) =
k ,ifx=0
1S
a)l b)3
) 1.5 d) 2
24. Derivative of sin3 X W.I.t cos3 X 18
a) cot X b) — tan x

[5]

[S]

[S]

[5]

[5]



25.

26.

217.

28.

29.

©) tan3x d) tan x

dy
If =xxx+oothen — =7
Y de
a) None of these b) y
x(1—logx)
c) y2 d) y2
x(1—ylogx) x(1—-logx)
fla=h) =f(a)
If a function fis derivable at x = a, then Lz P is equal to
h—0
a)f‘(a) b) None of these
c¢) does not exist d)—f“(a)

f(x) = sin x - kx is decreasing for all x € R, when
a)k>1 b)k<1

c)k>1 dkik<1

The curvey=ax3 + bx? + ¢ x is inclined at 45 ° to the X — axis at (0, 0) but it touches
X —axis at (1, 0) , then the values of a, b, ¢, are given by
a)a=1,b=-2,c=1 b)a=1,b=1,c=-2
c)a=-2,b=1,c=1 d)a=-1,b=2,c=1.

3

Tangents to the curve y = x~ at the points (1, 1) and (-1, — 1) are

a) perpendicular b) parallel

[S]

[S]

[5]

[S]

[S]



30.

31.

32.

33.

c¢) none of these

Let f(x) = x[x|, then f (x) has
a) point of inflexion at x =0
¢) local minima at x = 0
(1+sinx)

——dx =7
(1+cosx) o

d) intersecting but not at right angles
[S]
b) none of these

d) local maxima at x =0

[S]

a) x X b) none of these
- — |+
tan2 2log cos C
c) X X d x X
—tanz + 2log cos7 +C tanE + 2log cos> +C
3¢¥—5¢ % 5]
If| —————dx = ax+b - log|4e* + 5e*| + C, then
4e*+5e¢ %
a) -1 7 b) -1 =7
SR R
c) 1 7 d) 1 -7
SRR TPy
fsin3xc0s3xdx=? 5]
a) (sinx)* (sinx)® b) 1 . 1 §
_ te 4C0S x+gcos x+C

4 6



c) 1 1 d) None of these

——cos4x + —cos6x +C

4 6

P 5
34, I{(2x+1)\/x2+x+ ldx = 2 15l

a) None of these b) 2
2 3/2
§< +x+1) +C

c)3 3/2 d) 3
§(x2+x+1) +C 5(2x+1)3/2+C

35. The area of the region bounded by the curve y =x + 1 and the lines x =2 and x =3 is [5]

a) 11 b) 13
?sq units ? Sq units
)9 d) 7
5 Sq units 5 Sq units
dy T [5]

36.  General solution ofa + (secx)y = tanx (O <x< 5) 1S

a) y(secx + tanx) = secx + tanx —x + C b) y(secx — tanx) = secx + tanx —x + C

¢) y(secx + tanx) = secx — tanx —x + C d) y(secx — tanx) = secx —tanx —x + C



dy [S]

37.  For the differential equation xy— = (x + 2 )( y + 2) find the solution curve passing

dx

through the point (1, —1).

a)y+x+2=log(x2(y+2)2) b)y—x—2=log(x2(y—2)2)

d)

y—x+2=log(x2(y+2)2) y—x—2=log(x2(y+2)2)

38.  What is the general solution of the differential equation X tan ydx + (1 - &) sec? ydy = 5]
0?

a) cosy =C(1 - e%) b) siny =C(1 - &%)

©) cot y=C(1 - e¥) d) None of these
39. Letad= alg + a2} + a3lAc, b= bl; + sz + b3l}andt’ = clg + 02}' + 03l}be three non- 9]

zero vectors such that C is a unit vector perpendicular to both @ and b. If the angle

ap 4z 4z
2
L by by b3 .
between @ and b is o then is equal to
€1 €2 €3
a) 1 b) 3
Zlal?1s)? Z1al?15)?



40.

41.

42.

43.

44,

Which one of the following vectors is normal to the vector i+ i +K?

a) None of these

i+j-k

A

bi-j-k

dDi-j+k

Ifd, b represent the diagonals of a rhombus, then

oo
~
Ql

>
I
=)

)
I
Ql

b) g +

>
|

If |d| =3 and—1 < k <2, then |kd | lies in the interval.

a)[-3,6]

¢) [0, 6]

If @ and b are mutually perpendicular unit vectors then (3@ + 2b) - (54 — 6b) = ?

a) 6
c)5

The distance d from a point P(x{, y, z1) to the plane Ax + By + Cz+ D =01s

a)

Ax{+By,+Cz;+D

Vuz+B2+C2

b) [3, 6]

d)[1, 2]

b) 12
d)3

b)

Ax{+By,+2Cz;+D

Vu2+Bz+C2

[5]

[5]

[S]

[S]

[S]



c) Ax{+2By,+Cz,+D d) Ax|+By,+Cz;+2D

\/A2+B2+C2 \/A2+Bz+C2
45.  Find the distance of the point (0, 0, 0) from the plane 3x —4y + 12z =13 [5]
a) 3 b) 7
13 13
c) 9 d) 5
13 13
46. Find the equation of the plane with intercept 3 on the y — axis and parallel to ZOX [5]
plane.
a)y=3 b)y=5
oy=4 dy=2

47.  Abag contains 3 white, 4 black and 2 red balls. If 2 balls are drawn at random (without [5]
replacement), then the probability that both the balls are white is:

a) 1 b) 1
18 12
0) 1 d 1
24 36

48. A machine operates only when all of its three components function. The probabilities of [5]
the failures of the first, second and third component are 0.2, 0.3 and 0.5 respectively.
What is the probability that the machine will fail?

a) None of these b) 0.07
¢)0.72 d) 0.70



49.  Five cards are drawn successively with replacement from a well — shuffled deck of 52 [5]
cards. What is the probability that only 3 cards are spades?

a) 77 b) 45
512 512
¢) 57 d) 41
512 512

50. A problem in Statistics is given to three students A, B and C whose chances of solving it [5]

11 1
independently are 23 and 1 respectively. The probability that the problem will be
solved, 1s
a) 3 b) 1
4 2
c) 11 d) 1



Solutions

Section A

1 0O

@ [0 1]
. P 0 1710 1 1 0
Explanation: A“=A.A= Collt ol7 1o o

(d) A scalar matrix
Explanation: By definition of scalar matrix, it should be a scalar matrix.

(d) 512
Explanation: Since each element ajj can be filled in two ways (with either '2' or "0'), total number

of possible matrices is 8x8x8 = 512

dx+y-1=0=x-y-2

Explanation: y = x2-3x+2
Slope of tangent
dy

_:2 _
o x—3

Tangent meets at x-axis hence y = 0
x*-3x+2=0
x-2)x-1)=0

x=2o0orx=1

dy
Forx=2 =>m=|— =1
dx J12.0
Equation of tangent m = -1, point (1, 0)
y-0=x-2
= x-y-2=0
dy
Forx=1 =>m=|— = -1
@) (1,0)
Equation of tangent m = -1, point (1, 0)
y-0=-1(x-1)
= x+y-1=0
-z
.(@)x= 5

Explanation: We can go through options for this question
Option a is wrong because 0 is not included in ( — 7, 0)


H2O TECH LABS
Typewritten text
Solutions


T —
Atx = — value of f(x) is —/2 = -1.41
At x = —— value of f(x) is -2.

T
Atx = — value of f(x) =-1.

-
~ f(x) has max value at x = B3

Which is -1.This is the required solution.

T
(d) 2

dx i y
Explanation: — = —e" - sinf + e‘cost,

dt
dy
—_— = etcost + et

sint
dt

Ccos t—sin ¢t

dy cos t+sin ¢ \/5
dx Z‘ZE B 0

Therefore, (—

4
and hence this option is correct

1
a7t
© log, a
1 1
Explanation: f(x) = (1 ) )ax 2
x

1 1
= [fix)dx = | (1 - )aX+;dx

X

1

Putx+—=¢
X

1
=2>|1—-—|dx=dt

I=Iatdt



at

= +c
log, a
1
e
= +c
log, a
8.
-1

(b) Ztan(7 — 4x) + C

Explanation: Given integral is [ sec2(7-4 X) dx=?
Let,7—4x=12z

= -4dx=dz

So,

[ sec2(7-4 x) dx=?
dz
— [sec2s—
[sec”z )
fsec2d
=~ gisectzdz

[ sec2(7 — 4x)dx where c is the integrating constant.

dz
= 2 B —
[sec 2_4

1

= - Zfsec2zdz

1

= — —tanz t ¢
4

1
= — Ztan(7 —4x) +c

1
9.(a) 3 sin 4 x2+C

n+1
Explanation: Formula :- [x"dx = 1 +¢;le’de =" + ¢
Therefore ,
Put sin x2 = t

= 2xcosx2dx=dt

1
— (3
2It dt



24 8
(sin x2 )
= +
2 c
9
10. (a) 5 84 units
Explanation: The area bounded by y =2 - x2 and x + y=0 = y==x
2- x2 =-X
x2-x-2=0

= x-2)x+1)=0
= x=2o0rx=-1

J2_1(2 —x2 —x)dx

x3 x2 2
—_ — + JR—
2x 3 >

1

8 1 1
2(2+1)—(§+§)+(2—5)

3
— _|_ —_
6—3 >
9
5 sq. units
11.

(d) y = (Ax + B)eX

Explanation: For y = (Ax + B)e*
d

y
o~ (Ax+ B)eX + Ae* = (Ax + A+ B)e®

2
dy

— = (Ax + A+ B)eX + Ae* = (Ax + 2A + B)e®
dx

d?y dy
o= =2l |+
dx2 2 dx Y
= (Ax + 2A + B)e® - 2(Ax + A + B)e* + (Ax + B)e*
=0

12.
©)xy=C
Explanation: Given, xdy + ydx =0
xdy = -ydx



13.

14.

15.

dy dx

y X
On integrating on both sides ,we obtain
-log y =log x +log c
log x +log y =log ¢

log xy =log ¢
xy=C
()R
Explanation:
Corner points Value of Z = 2x + Sy
P(0, 5) Z=2(0)+5(5)=25
Q(1,5) Z=2(1)+5(5)=27
R4, 2) Z=2(4)+52)=18 — Minimum
S(12, 0) Z=2(12)+5(0)=24
Thus, minimum value of Z occurs ar R(4, 2)
(a) 32
Explanation: We know that, ) P(X) = 1
5 7 9 11
-+ -+ -+— =
VA AR
32
= — =1
k
k=32
(¢) 1.5
Explanation: Let X is the random variable of “number of heads“ X =0, 1, 2, 3.
1 1 1 1
P(X=0)=PHHH)= > X > X 573
- - - 1 1 1 3
P(X=1)=P(HHH or HHH or HHH) =3 X > X 2 X 7%
_ 11 1 3
P(X=2) = P(HHH ot HHH ot HHH) =3 x = x 2 x = = =
1 1 1 1
P(X=3)=P(HHH) = 5 X > X e
Therefore, the probability distribution is:
X 0 1 2 3
1 3 3 1
P(X) — — — —
8 8 8 8
Therefore, Mean of Heads is :
S XPX)=0 : 1 > 2 3 —— 1
E(X) = ) J)=0X—"4+]1X=-"4+2Xx=4+3xXx=—=—=1.5
X) Z ) 8 8 8 & 8

i=1




16.

17.

18.

Section B

(c) Equivalence

Explanation: Identity relation R in a set A is defined as

R={(a,a):a € A}

Important Note: A Identity relation is Reflexive, Symmetric and Transitive.
Thus Identity relation is always an Equivalence Relation.

5
d) —
@ \26
1 -1
Explanation: Given: cot” (?) =X

-1 adjacent side

> cotx = —(/— = T
5 opposite side

By pythagorus theroem,

(Hypotenuse)2 = (opposite sEle)2 + (adjacent side)2
Therefore, Hypotenuse = \/26
opposite side 5

= sinx = =
hypotenuse \/%

(c)a=1,b=4

. 1 -1 a 1
Explanatlon:A—(2 —I)B_(b _1)
l+a O
A+B_(2+b —2)
2 l+a O Il+a O
A+ B) _(2+b —2)(2+b —2)
B (1 +a)2 0
2+b)(l1+a)—4—-2b —4

B (1+a)? 0
2+2a+b+ab—4—-2b 4

[ a+a? 0
2at+tab—b—-2 4



19.

20.

7 a 1 a 1
B™ =1 -1t )\p -1
B a2+b a—1

ab—b b+1

Given that; (A + B)2 = (A2 + B2)

. (1+ a)? oy (-1 0 N a?+b a-1
2a+tab—b-2 4 0 -1 ab—b b+1

(-1+d%+b a-1
ab— b b

By comparison
a-1=0

a=1

b=4

(©) 26

x —4 5

Explanation: f{x)= |1 1 —2|=x(1+2x)-1(-4-5x)+2(8-5)

2 X 1

=X+2X2+4+5x+6=2X2+6x+10
f(x)=4x+6
f(5)=20+6=26

1
det (A)

(b)
1

Explanation: We know that, Al= m Adj (A)

So,

4]
1

41"

y |= — Adj(4)

| Adj(4) |



! |A|n—1:;

41" 41!
1
4]
{since adj(A) is of order n and |Adj(A)| = |A|n'1}

21. (a) |A?
Explanation: Let A be a non singular square matrix of order n then, det(adjA) = |A|n'1
Here order is 3 so det(adj A) = |A|3'1 = |A|2

22,
1
© 1
Explanation: Let u= /x> + 16 and v = x2
N du 1 5 X q dv 5
OW,—Z——X X=——and — = ZX
dx  24[x*+16 \xP+16
Now, rate of change of u w.r.t. v is
du
du dx X
dv  dv _\/x2+16 2x
dx
du 1
v n[x2+16
du 1
> —atx=3)= ——
v =) 2+/9+16
1
2425
1
S 2x5 10
N(2es)
. = 1— atx=3
d <x2 )
23.
(d)2
Explanation: Since the given function is continuous,
Sinx
~ k= lim — + Cosx
x—0

=2 k=1+1=2



24.

25.

26.

27.

(b) —tan x

dy

3 3

Explanation: Let y = sin”x and z = cos

dz

Which is the required solution.

2
y

©) 1 ylog x)
Explanation: Given:
X+ oo
y=x*
We can write it as
= y=xY
Taking log of both sides we obtain
logy =y log x
Differentiating with respect to x,we get
ldy dy 1

> —— =—] +y- -
y dx de BTV

&
x(1—=ylogx)’

:> =
dx
Which is the required solution.

(d)-1*(a)
fa—h) —fla)

lim =1

dy

dx

X,then, — = — = > :
3cos“x( —sin x)

dz

dx

3sinZxcos x

Explanation: = lim
h—0 h

t—0
a+tt)—f(a
o limf( )t fla) _ F@
t—0

@kik>1
Explanation: Given,f(x) = sin x - kx
f(x) =cosx -k

~ fdecreases, if f'(x) <0

= cosx— k<0

= cosx < k
Therefore, for decreasing £ > 1

f(a+tz—f(a)(pu

t

= — tanx.

t..h= —tas..h - 0,t > 0)



28.(a)a=1,b=-2,c=1
Explanation: y = ax> + bx? + cx

d

y
— =3ax?+2bx +c.
dx

At (0,0), slope of tangent =tan45° =1. = c¢=1.At(1,0), slope of tangent = 0. = 3a+2b+c=0.
From this,we get ,3a+2b=-1........ (1)

Also, whenx =1,y =0, therefore , a+b + ¢ =0 . From this,we get, atb=-1....... (2)

From(1) and (2),we get,

a=1 ,b=-2and c =1

29.

(b) parallel

Explanation: y = X3

dy d

= 23y 1 2

dx dx(x )= 3x
d d

So, i at (1,1) = 3and—y at(—1,-1)=3
dx dx

Since the slopes are equal, the tangents are parallel.
30. (a) point of inflexion at x =0

—xz, x<0
Explanation: Given, f(x) = x|x| = )
x“, x>0

= f'(x)= —2xwhenx<0and 2x when x>0/ (x) =0 = x=0

Hence f(x) has a point of inflexion at x = 0.
But, x = 0 is not a local extreme as we cannot find an interval I around x = 0 such that

A0) > fix)or [0)<filx) VxeI

X X
. - — —|+
31. (a) tan2 2log cos 5 C
n+l1
Explanation: Formula :- [x"'dx = " +e secZxdx = tanx
n
Therefore ,
[ +sin x
= . dx
2
2 —_
cos” 3
X X X
| 2sin 5C0s 5 | ¥ sin =
=] + dx = =[sec”=dx + [ dx
oo Y pea 22 X
cos™ 3 cos™ 3 cos 7

1 X X
= Etang X 2+ Itanzdx



X

X
tan2 2 ( logcos > ) c

X

COS—

2|7

X
= tang — 2log

-1 7
32.(a)a= 2 ,b—8

Explanation: On differentiating both sides, we have

3 4% — —x)
3¢¥—5¢ % (e >e

=a+b
4e¥ 45X 4e¥+5¢ X

giving 3eX - Se X =a (4eX + 5¢7X) + b (4e* - 5¢7%)

=(4a + 4b)e® + (5a - Sb)e™
Comparing coefficients on both sides, we obtain

3=4a-+4b
and -5 =5a-5b
-1 7
Thi ifi =—_ b=—.
is verifies a g g

Which is the required solution.

33.(a) (SiZX)4 - (sin6x)6 +c

+c;]
n+l 1+x

1

Explanation: Formula :- [x"'dx = dcx=tan 'x+c

Therefore ,

2

= | cos x(cos” x sin3 x)dx

= | cos x((1-sin 2 X) sin> x) dx

3

= [cos x(sin x-sin’ x)dx

3 X cos xdx

= I sin
=[ sin S X cos xdx
Putsinx =t

= cos xdx = dt

= [3 dt-[ ¢ dt

t4 t6

T

(sinx)4 (sinx)6
T T4 T e ¢
34,
(b)%(x2+x+1)3/2+C



I’l+1 1
+¢

ntl x\/x2—1

Explanation: Formula :- [x"dx = dx =sec ‘x+c

Therefore ,
Put x2 +x + 1 =t,(2x +1)dx=dt

3
= I\/;dt =

=
ER
2

2 3
= gtz +c

2/, 3
N 5( +x+1)2 +e
35.

7
(d) 5 sq units

Explanation:
Given;
The curve y =x + 1 and the lines x =2 and x =3

3

Required area = [ 3(}6 + 1)dx

[ 2 3
2 b

) 3-2-2
= - + — —_
2

7
=5 sq. units

36. (a) y(secx + tanx) = secx + tanx —x + C
dy

Explanation: e + secx. y = tanx > P = secx, Q = tanx

=>1'F:efsec xdxzelog |sec x+tan x| — log | secx + tanx|

= y. log|secx + tanx| = [tanx. log | secx + tanx | dx



= y. log|secx + tanx| = secx + tanx —x + C
37.

©y—x+2=log (xz(y + 2)2)
vdy B (x+2)dx

+2 X

vdy (x+2)dx

y+2 a X

y+2—2dy J(x+2)a’x
y+2 B X

Explanation:

J
J

2 2
fdy—fy+2—fdx+fx
y—2log|ly+2| =x+2log|x| +c
Here x=1 and y=-1 implies
—1-2log| —1+2| =1+2log|l| +c = —1-2log|l|=1+c~log|l| =0 = +~c= -2
Hence,
y—2log|ly+2| =x+2log|x| —2
y—x+2=2og|x| +2log|y+2]
y—x+2=2log|x(y+2)]

y—x+2= log|x2(y+2)2|
38.

(d) None of these

Explanation: Given,

eXtan y dx + (1 - eX)sec? y dy = 0
X 2
e sec
~dx + Y
1—e* tan y

= -dy=0

On integrating, we get

&ty secty

J +]

1—e* tan y

dy=0

= -log(1 - ¢*) +log tan y = logC

= logtany =log C + log(1 - %)
= logC (1- %)

w tany = C(1 - &%)

1 b d
39.@) 5 1a1%5)?

ap 4z 43|2
Explanation: by by b3
c1 ¢y c3



= ((@ % b) - 2’)2 (¢ is perpendicular to both @ and b i.e € is parallel to @ x b )
= ((a x 75)]2 ( ~ All are unit vectors and cos 0 = 1)

I
~_
ht
)
2
=
Ny
N—
&)

40. (a) None of these
Explanation: Let a = i +j +k
Let any vector normal to @, then the dot product of both vectors should be zero.
Li+j+rk-i+j-k=1+1-1=1 0
iLGi+j+rk)-(-jrk=1-1+1=1%0
HiLGi+j+k)-(i-j-K=1-1-1=-1 £ 0

41.
da-b=0
Explanation: Diagonals of a rhombus are perpendicular to each other
=>d-b=0
42,
() [0, 6]
Explanation: [0, 6] is the correct answer. The smallest value of | ka | will exist at numerically
smallest value of k, i.e., at k = 0, which gives |kd| = |k||d| = 0 x 3 = 0 The numerically
greatest value of k is 2 at which |ka@ | = 6.
43,
a3
Explanation: 3
Given |d@|2 = |B|2=1andd-b=0
(3d+2B)- (54— 6b)=15|d|2-12|B|%-84.b
=(15x1)—(12x1)—(8x0)
=(15-12-0)=3
Ax{+By;+Cz;+D
44. (a)d = ————
\[A%+B2+C?
Explanation: The distance d from a point P(x1, y{, z1) to the plane Ax + By + Cz+ D =0 is given
Axy+By,+Cz,+D
by:d= ————
\/A 2+ B2+ C?
3
45. (a) 3

Explanation: As we know that the length of the perpendicular from point P(x1, 1, z1) from the
plane ayx + b1y + cyz +dy = 0 s given by:



‘a1x+b1y+clz+d1

\/6121 +b21 +6‘21
Here,P(0, 0, 0)is the point and equation of plane is 3x —4y + 12 z— 3.
|0—0+0-3] | —3] 3
Therefore, the perpendicular distance is: = = —units.
\9O+16+144 4169 13
(@)y=3
Explanation: The required equation of plane is y = 3.
b 1
b) 5
Explanation: Total balls=3+4+2=9
n(S)=9Cy
n(E) =3Cy
3x2
n(E) 3C 2x1
P(E) = n(S) 9C, 9x8
2x1
3x2 1
S 9x8  3x4
1
12
(c) 0.72

Explanation: The probability of failure of the first component = 0.2 = P(A)
The probability of failure of second component = 0.3 = P(B)
The probability of failure of third component = 0.5 = P(C)
As the events are independent,
The machine will operate only when all the components work, i.e.,
(1-0.2)(1-0.3)(1-0.5)=PA)PB’)P(C)
In rest of the cases, it won’t work,
SoP(AU B UCQC)=1-PA N B N C)=1-(0.8).(0.7).(0.5)
= 1-0.28=0.72

45
®) 517
13

1
Explanation: Here, probability of getting a spade from a deck of 52 cards = s p= 2’ q=

&~ w



1 3
let, x 1s the number of spades, then x has the binomial distribution withn=5,p=—,q= 1

3\5-3/1\3 45
P(only 3 cards are spades) = P(x = 3) = 5C3 2 I = &

3
50. ()

Explanation: P (problem will be solved)
=1 - P (problem will not solved by A, B and C)

)

1 1

- —1-—
2" 4

=1

A w

2 3
gz
3 4
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