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will be deemed not to have handed over the Answer Sheet and will be dealt with as an unfair means case.

14. The candidates are governed by all Rules and Regulations of the Board with regard to their conduct in the Examination Hall.
All cases of unfair means will be dealt with as per Rules and Regulations of the Board.

15. No part of the Test Booklet and Answer Sheet shall be detached under any circumstances.

16. The candidates will write the Correct Test Booklet Set No. as given in the Test Booklet/Answer Sheet in the Attendance
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MATHEMATICS

1. If Iéi | =3 then value of

laxi[ +|ax P +|axk =

(A) 9 (B) 18
(©) 27 (D) 36
Answer (B)

Sol. Let ézxf+yf+zlz
Then |a|=x? +y? + 72
Now, |axiP=y? +272, |axj[P=x?+27?
and |axk=x?+y?
laxi? +]ax j[? +|axk[P=2(x? +y? +2?)
=2la]® =18

2. The co-ordinates of the foot of perpendicular
drawn from origin to the plane
2x—-3y+4z—-6=0is

A (12, 18 24] - (2,—§, 24]

29" 29' 29 29° 29° 29
12 18 24 12 18 24
©) | ==z == D) |-=z -7 —==
29" 29’ 29 29' 29’ 29
Answer (A)

Sol. Let (x1, y1, z1) be foot of perpendicular from
origin to plane 2x —3y + 4z -6 = 0.
-0_y;,-0_2-0_ (-6)

2 -3 4 22432442

X _Yi_z_6

2 3 4 29

12 -18 24

(X0 Y1, Z9) = [E' 29" Ej

X+1

3. The angle between the line —:X:z—_?’
2 3 6

and the plane 10x+2y -11z=3 is

(A) cos’1£ (B) tan™ \%
., 8 (21
(C) sin NexEd (D) sin [8)

Answer (B)

Sol. Let angle between line and plane be 6.

Xx+1 y-0 z-3
3 6

Line is

with direction ratios (2, 3, 6)
And plane is 10x+2y-11z-3=0 direction

ratios of normal to plane is (10, 2, —11)

: 20 +6 - 66 |
sind =
J4+9+36.100+4+121]
sing = —40
7x15

sinezE or tane=i
21

377

8
0=tan?| ——
[\/377 ]

4. If the points (1, 1, p) and (-3, 0, 1) be equidistant
from the plane F~(3f+4]—12k)+13 =0 then

the values of p are

7 4
(A) 1 3 B 1 3
4 7
Answer (A)

Sol. Equation of plane is 3x +4y —-12z7+13=0
Now as (11 p) and (-3,0,1) are equidistant
from the plane

|3+4-12P +13| _|-9+0-12+13|
| JO+16+144 | | Jo+16+144 |

|20-12p|=-8 = 20-12p=8 = p=1

and20-12p=-8 = 12p=28 = ng

5.  The maximum value of Z=3x+4y subject to

constraints x+y <4,x>0,y >0is

(A) 16 (B) 12
(0] (D) not possible
Answer (A)



Sol. z=3x+4y
At (0,0);z=0
At (4,0);z=12
At (0,4);z=16

Maximum value = 16

6. If A and B are independent events such that
P(A) = p, P(B) = 2p and P(Exactly one of A and

5
B)= = ,thenp=
)= S p
15 13
A =, — B) =,
* 3 12 ()24
15 2 5
C) —, = D) —, —
()12 3 ()15 12
Answer (A)

Sol. As A and B are independent events
P(AmB): P(A)~P(B)
P(A N B) =2p?
and P(exactly one of A and B)

=P(AUB) - P(ANB)

=P(A) + P(B) - 2P(A N B) =

oo

= p+2p-2-2p> :g

= 36p?>-27p+5=0
= (12p-5@Bp-1)=0

X |1]2]3]|4
p(x) i E i E
10 |5|10 |5
E(X?)=
(A) 7 (B) 5
(C) 3 (D) 10

Answer (D)

Sol. E(x2)=1xi+4x3+9x3+16x3
10 5 10 5
1 4 27 32
— =t —t+—
10 5 10 5
1+8+27+64
10

:@:10
10

8. If A and B are any two events such that
P(A)+P(B)-P(ANB)=P(A) then

A P[%jzl B) P[szo
© P[%}o (D) P[gjﬂ
Answer (D)
Sol. P(SJ: P(I:)A‘(E)B) - EE:; _

9. Let f:R—R be defined by f(x) = 2x* -5 and

g:R—>R by g(x):X2X+1, then gof is

2x? -5 2x? -5
A ————— B ——M
) 4x* +20x* + 26 ®) 4x* —20x* + 26
2x? 2x2
) —— D) ——M
© x*+2x2 -4 () 4x* —20x° +26
Answer (B)
f(x
Sol. g(f(x))= ( -
(f(x)) +1
2x%? -5
(2x2-5) +1
2x? -5

 4x* -20x% +26
10. Let f:[2,0) >R be the function defined by

f(x)=x*—-4x+5. Then the range of f is

(A) [1 )

(B) [4, )
(C) R (D) [5 =)
Answer (A)



Sol. f(x)=(x-2)" +1
As X €[2, »)
0<x-2<wo
1<(x-2)" +1< oo
Range is [1, «)

11. On R, binary operation * is defined by
a*b=a+b+ab then identity and inverse of *

are .............. respectively.
a a
A) 0, — B) 1, —
*) l1-a ®) 1 l+a
a a
C) 0,—— D) 1, —
(©) lia D) 1 T a
Answer (C)

Sol. If a*e =e*a =a then e is identity
a+e+ae=a
e(1+a)=0
e =0 (ldentity)
Now if a*b =e then b is inverse of a
a+b+ab=0

a=-b(1+a)

. a
inverse b = Lia

+
QD

(24
(B) cos (%J

. 184
(D) sin (gj

(84
(A) cos (%j

(C) sin™ (%j

Answer (A)

13. tan? (sec’1 3) +cosec? (cot’1 2) +

cos’ (cos12 +sin™ Z) =
3 3

(A) 15 (B) 16
(C) 14 (D) 13
Answer (D)

Sol. tan?(sec3)+cosec?(cot™12) +

cos? (cos‘1 2 +sin™t 2
3 3

tan?(tan"1(2+/2)) +

cosec?(cosec*/5) + cos? (gj

=8+5=13
a b _ 5
14. If A= c _a is such that A“=1 then

(A) 1-a’+bc=0 (B) 1+a*+bc =0
(C) 1+a’-bc=0
Answer (D)

Sol. A? =|
a bia b |10
¢ -allc -al |0 1
a’+bc ab-ab 10
= =
ac—ac bc+a? 01

= a’+bc=1

(D) 1-a*-bc =0

— 1-a’-bc=0
15. If A is a square matrix such that A* =1 then
(A-1)’ +(A+1)’ ~7A is equal to

(A) I1+A B) I-A
© A (D) 3A
Answer (C)

Sol. (A—1) +(A+1)’ -7A

A®—1-3A%+3A+A°+1+3A*+3A-7A

=2A°-A

A(2A% 1)

A

A(21-1)



01 2
16. If A=(1 2 3 and inverse of A is
311

1 -1 1
%—8 6 -2|thenx=
Xx -3 1
(A) 5
€ 2
Answer (A)
Sol. We Know that A A™ =1

(B) 3
(D) 4

Solving, we getx =5
cost t 1 f(t)
17. Let f(t)=|2tant t 2t|.Then ltmt_z is equal
tant t t
to
(A) 3
(C) -1
Answer (D)

B)1
(D) 0

cost t 1
Sol. f(t)=|2tan t 2t
tant t t

= f(t) =t[-tcost —(2ttant - 2ttant)+1(tant)

= f(t)=—t’cost+ttant

lim m Iim(—cost +@j:0
t—0 t t—0 t
(a“ra’x)2 (ax—a’x)2 1
18. If x,yeR and |(b*+b*) (b*-b*) 1
(CX+C_X)2 (cx—c‘x)2 1
=2y +6,theny =
(A) O (B) 3
(C) -3 (D) 6
Answer (C)

Sol. Applying C1 — C1 — Cz, we get
4 (@ -a*) 1
4 (b¥-b*)? 1 =2y+6
4 (c*-c*)y 1
= 2y+6=0
= y=-3

19. For AABC , the value
0 sinA tanB
-sin(B+C) 0 cosC |=

tan(A+C) -cosC 0
(A) -1 (B) 0
© 1 (D) sinAcosC
Answer (B)

of

Sol. Given determinant is of skew symmetric matrix

of odd order so value =0

1-cos6a if 020
20. If function f(a)={ 3602
k if =0
continuous at =0 thenk =
1
A) —= B) 1
(A) 5 (B)
1
C) = D) O
©) > (D)
Answer (C)
Sol. Kk = limi=coséa _ 1
a0 3607 2
X+1 X+1
21. If y=sin'|——| and dy _27"log2
1+ 4% dx f(x)
£(0) = .
(A) 0 (B) -2
(©) 2 (D) 2log 2
Answer (C)

Sol. Now y =sin™* —2x
(27) +1

Let 2* =tan®

a sinl( 2tan® J
1+tan®0

= sin™(sin20) =26
= y= 2tan‘1(2x)

dy _2.2"log2 _2""log2
dx 1+4* 4 +1
f(x)=4"+1

— (0) =2

then



22.

For function f(x)=x +£, x €[1 2], the value of
X

C for mean value theorem is
(B) V2
D) V3

(A) 2
©€) 1

Answer (B)
Sol. We know

23.

Now as C e(1, 2)

- C=42

The interval in which y = x?e™* is increasing is

®) (0,2)

(
B) (2 =)
© (

D) (-2,0)

—00, oo)

Answer (A)

Sol. The interval in which y = x*-e™ is increasing

y:XZ_e—x

= dy _ 2xe ™ +x2 (—e’x)
dx

e [Zx - x2]

—xe ™ [x-2]

For increasing function g—y >0
X

Increasing in interval (0, 2).

24. The rate of change of volume of sphere with

respecttoits radiusratr=2is

(A) 24n
(B) 32n
(C) 16n
(D) 8n

Answer (C)

Sol.

25,

V = ﬂan
3

Now at (r =2) = 16n

The tangent to the curve given by
x=¢e%.cos6,y=e"-sing at e:% makes an

angle with X-axis is

T
(A) 2 (B) 0
' T
©) 3 (D) 2
Answer (A)
Sol. x =e’cos6

= j_x =e’ cosf—e’sind

= e’(cos0-sinb)
y =e’sin®

= d—)(; =e’sinf+e’cosh

e’ (sin6+coso)

dy _sin6+cos0
dx cos0-sind

Not defined at 6 = %

0 :g (Angle formed by tangent with X-axis)



26. The minimum value of f(x)=xlogx is

(A) 0

©
e

Answer (B)

Sol. y = xlogx

®) -=
e

(D) e

= d—y:Iogx+(Xle
X

dx

= d—y:1+logx
dx

Minima at x = E
e

-2

27.
x2+1

(A) 0

a

(B)

|

©)

(D)

Nl— N3

Answer (B)

x+x+1
Sl-[ X% +1

I(x2+ 21 jdx
X +1

X?+tan’l(x)+c

f(x)=tan™(x)

f(1)=tan™(1)

K3
4

4 2
|fjx+—x+1dx:%+f(x)+c, then (1) =

X +100

28. j—zexdx: +C.
(x +101)
1 X
A X B X
) x+101e ®) x+101e
1
C X D) (x+101)e*
()x+100e ()(+ )
Answer (A)
101
Sol, Ju
x+101)
Now we know I e (f(x)+f'(x))dx
= e*f(x)+c
eX
= +C
X +101
29, [TTF Jeotx +C.
cosxsmx -
(A) —2cotx (B) —2ytanx
1
C) 24cotx D
(C) 2V (D) =~
Answer (A)
J. \fCOIX
cosxsmx
_ .[ Jcosx dx
Jsinx sinx cosx

-1 -3

= j (cosx)z (sinx)z dx

As m + n negative even integer put
tanx =t

-3

= .[ (tan x)?(cosx)f2 dx

1
—_—
—_
—
~—~—
N
Q.
—

= —2cotx +c



n b
2 _ 32. If f(a+b—x)=f(x) then |x-f(x)dx is equal
30. jlog(wjdxz ( ) ( ) ! (x) !
o 2019 +x
z to
b b
(A = (8) 0 ® Z2[1(xax B T2t (b+x)dx
© 3 (D) 1 . .
a+ -a
Answer (8) (C) > .a[f(b—x)dx (D) T!f(x)olx
3 _ Answer (A)
Sol. jlog(%jdx )
2 o Sol. I = [x-f(x)dx
as we know jf(x)zo :I(a+b—x)f(a+b—x)=l
if f(x)+f(-x)=0 (odd function) add both
b
0 = 2= [(a+b)f(x)dx
9 a
31. | *Eszdx= : asb)®
4[30_ij :(_2 j!f(x)dx
33. The area of the parabola y? =4ax bounded by
19 19
(A) 66 (B) 33 its latus rectum is
16 4
38 19 (A) =—-a’ (B) —a’
C) — D) —
© % (D) 9 3 3
Answer (D) ©) %az (D) 4a2
P WX
Sol. [———dx ..(1) Answer (C)
2 3
{30_)(2} Sol. For parabola y? = 4ax
X=a
3 y
Let 30—x2 =t 1
-3 .t
= 7(x)2dx:dt
>
_ . 0 S
= ﬁdx:édt X X
Ll
Now using (1), y
2%1 ired = ’
= ?-[t_zdt Area required = area OLSL
2 = 2x Area OSL
_ EH :
31t ], = 2x£ydx
= 211 1 Now parabola equation is
3[3 22 ,
y* =4ax
_ 19
~ 99 = y =+Jdax




Since OSL is in 1st quadrant

y = J4dax
Area required = 2><J'\/4axdx
0
= ZJEI\/;dx
0
= 4yafxdx
0
3

34. The area enclosed by the curve
X =4c0s6, y =3sind is

(A) 4= (B) 67
(C) 8= (D) 12n
Answer (D)
Sol. H [XJ -1
4 3
= _2+y_2:1
16 9

And area of ellipse = nab
= nx4x3
=12n

35. The smallest area enclosed by circle x*>+y? =4

andlinex+y=2is

(A) m+2 (B) n—-2
©C) = (D) 2=
Answer (B)

Sol. The Smallest area enclosed by circle
x*+y?=4 andline x+y =2

B
(0,2)

(-2,0\ 0 A
(2,0)

Required area

= % (Area of circle) — area of triangle AOAB

2

= Area = E><(2) —Ex2><2 =n-2
4 2

36. The order and degree of differential equation
El
2]2 2
1+(d_yj =d—32l are p and q respectively
dx dx
thenp+q=
(A) 6 (B) 4
(©) 2 (D) 5
Answer (B)

ay V| (dzy Y
sol. [14| Y |4y

dx dx

Order=2=p

Degree=2=q

p+gq=4
37. Integrating factor of differential equation

(tan‘ly—x)dy :(1+y2)dx is

(A) e (B) e’
(C) etan 1x (D) etan ly
Answer (D)

2
Sol. d_y—ﬂ

dx (tan™y -x)

dx tan'y —x
= — =
dy 1+y? 1+y?

dx x _ tan'y

—+
dy 1+y?  1+y?

dy
Now integrating factor = e 1y?

etan’ly

38. The differential equation yg—y + X =k represents
X

(A) circles (B) hyperbolas
(C) parabolas

Answer (A)

(D) ellipses



Sol. d_y=

39.

k —x
dx y

2 2
y dy =dx(k —x) y?zkx—x?+c
X? +y? =2kx +2¢c
Circle
If a=2i—j+k b=i+]-2k,c=i+3]-k, if a

is perpendicular to Ab +c, then the value of % is

(A) 0 (B) 2

(C) -2 (D) 3
Answer (C)

Sol. As a is perpendicular to Ab+c

- é.(x6+6)=o
- (2?—]+k).(x[i+]—2k]+[f+3j—k})=o
= 2(A+1)—(A+3)+1(-21-1)=0

= 2L+2-1-3-20-1=0
=2

U

Q

40. For three vectors a, b, ¢ satisfies a+b+c =0

and la|=3,|b|=4,|c|=2

© -=
Answer (D)
Sol. (a+b+c) =
|af? +|bf +|cP +2(é-6+6-6+6-5)
= (9+16+4)+2(5‘5+5~6+6~5):0

- (a.5+5.a+a.a):izg

then



