MATHEMATICS |

1. If |a|=3 then value of

éx}2+ éxﬁ2+ ax k|F=
1

(A) 9 (B) 18
(C) 27 (D) 36
Answer (B)

Sol. Let ézxf+ﬁ+z§
Then |a|=x* +y° + 2
Now, |axi[?=y?+ 2%, |ax jP=x*+2
and |ax k= x4 y?
laxiF <|ax jIF +|axkP=2(x" +y* + Z)
=2|af’ =18

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

12 18 24 12 18 24
iy |2 2T gy (R 8, 24
29 29 29, 29 29 29
(12 18 24| 12 18 240
o=t e
29 29 29f 29 29 29)
Answer (A)

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

-0 _y-0_z-0_ (-6)

2 -3 4 2.3,

X\ _¥i_Z_ 6

> 3 4 29

(%, ¥s, 21} = |12 -18 243
"I T 29’ 29 29 )
: X+1 y 2]
3. The angle between the line TZEZT

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

3
A i Wl B} tan™
(A) cos o (B) N
: 8 gy
C) =in? ]
(©) KT 8
Answer (B)

Sol. Let angle between line and plane be 6.
X+1 p=0 2-3

3 6
with direction ratios (2, 3, 6)

Line is

And plane is 10x+2y—-11z-3=0 direction

ratios of normal to plane is (1 0,2 -1 1)

| 20 +6—66
sinfd =

J4191 36100+ 41121
Siﬂ'Ei:. =40

7x15

. a8
SN 08 lanl s
21 377

’ N
E}=tar‘r‘L ,S_J
V377

4. If the points (1, 1, p) and (=3, 0, 1) be equidistant
from the plane F-(B?:—4]’—12k):—13 =0 then

the values of pare |

7 4
(A) 15 (B) 15
4 7
Answer (A)

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

3+4—12P+11_
JO+16+144

—9+0—12+13‘
JO+16-144

20-12p|=—8 = 20-12p=8 = p=1
and 20-12p=-8 = 12p=28 = p:%

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

constraints x+y =4, x=0, y=0is

(A) 16 (B) 12
(C) O (D) not possible
Answer (A)
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Sol. z=3x+4y
At (0,0); z=0
At (4,0); z=12
At (0,4); z=16

Maximum value = 16

b. I A and B are independent events such that
P(A) = p, P(B) = 2p and P{Exactly one of A and

5
By= = thenp=
) 5 o
1 5 1 3
A s By — =
B o (BY =5
1 5 S
{C) vt {D) It 1m
123 15" 12
Answer (A)

Sol. As A and B are independent events

P(AnB)=P(A)-P(B)

P(AN B) =217
and P{exactly one of A and B)

- LA B)— P(Ar B)

_ P(A) + P(B)— 2P(A B) = g

= p+2p-2.2p° ﬁg

3602 —27p+5=0
= (12p-5)(3p—1)=0

U

7. For the probability distribution

X | 1 :2| 3 |4
IBBBE
105|110 |5
E(X?)=
(A) 7 (B) 5
(C) 3 (D) 10
Answer (D)

Sol. E(x2)21xi+4><1+9><3+15><§
~ 10" 5 7 10 5
1 4 27 32
M A e O
10 510 5
1+8+27 164
10

104

10

8. It A and B are any two evenis such that
P(A)+P(B}—P[Am8):P[A) then

Il

10

C BN :/ AN
(A) Phj —1 (B) PLE,J =0
() AY,
(C) P@]_o (D) F’[BJJ
Answer (D)
(A P(AnB) P(B)_
Sol. PLBJ— P(B) _P(B]_1

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

H—=H b :L, then gof is
P y g(x) o gof i
) 2x* -5
A B
(A) Adx* +20x* + 26 (B) Adx* —20x° + 286
2x° D x*
C : By -
(©) P LW (D) Ax* —20x° + 26
Answer (B)
. f(x)
Sol. g{f(x))= ‘
( ) (J‘()c)_]2 F1
~ Syl
(2x* -5 +1
2% 5
T 4x* -20x° +26

10. Let f:[2,) >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)
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Sol. f(x)=(x-2) +1
As XE[Q, 20
D= x-2<x
1£{x—2}2+1{:o:;
Range is [1. =)

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

BEE s respectively.
(A) O 8 (B) f—
- a 1+a
(] B (D) 1,2
Ta —-a
Answer (C)

Sol. If a*e=e"a=a then eis identity

at+e+ae=4d

e(1-a)=0
e=0 (ldentity)
Now if a*b = e then bis inverse of a
a+b+ab=0
a=-b(1+a)
inverse b= —
148
( Y
12 sin‘1-3-]—sin1{-8-';
|5 17 )
(A) cog‘{%' (B) cos' %J
85 .85
I ‘L.I
(C) mn1{gfj (D) sin'| 22
85 .85 |
Answer (A)
Sol. sin"(g}—sin"[ﬁw
'k5 \1?..*
{3 15 4 81
=ain ] =x—w
LB 17 B A7)
, _1"/13\'
= gin —J
\
(847
=iy py= ] Pt
\ 85

13. tan? [:sec" 3) | cosecz(cot“ 2) ;

v :'{ 1 2 Lo 2\1
COS | CO5 —+58IN — =
I'k 3 3/’
(A) 15 (B) 1
(C) 14 (D) 13
Answer (D)

Sol. tan®(sec™ 3)+cosec®(cot™' 2) +

2( wll e B
cos®|cos ' —+sin = |
3 3

= tan®(tan"(24/2)) +

(1
cosecz(cosec ] \,@} +cos? ‘I\EW
r

b .
14. 1If Arf{a } s such that A®=/ then
o -4

(A) 1-a°+bc=0 (B) 1+a&® + bc=0

) 148%=po=0 (D) 1=a"=bo=10
Answer (D)

Sol. A =/
a blla b'_”1 0
c -allc -a 0 1

la®+bc ab-ab| [1 0]

= | o | =] |

lac—ac bec+a 0 1]
— a +bo=1
= 1-a*-bc=0

15. If A is a square matrix such that A® =/ then
(A=1Y +(A+1) —7A is equal to

(A) 1+ A (BY [—-A
(C) A (D) 3A
Answer (C)

Sol. (A-{)" +{A+1) -7A
= A [-BAP+3A+ A +1+3A +3A-TA
= 2A°- A

A(2A? -1)

Il

A(21-1) = A

-

]
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0 1 2
6. 1 A=|1T 2 3 and inverse of A s
3 1 1
B B
%‘ -8 6 -2|thenx=
|l x -3 1
(A) 5 (B} 3
(C) 2 D) 4
Answer (A)
Sol. We Know that A A =1
Solving, we get x=5
cost [ 1 (1)
17. Let f(t)=| 2tant t 2t|. Then Ifmg 2 is equal
tant f f
L0
(A) 3 (B) 1
(C) -1 (D) O
Answer (D)
cost 1
Sol. f(t)=[2tan ¢ 2t
tant 1 f

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

= f(t)=—t"cost+ttant

(1)

i ™
lim nm[—cosuﬂ\:o
bl f t oG t i
(axTax)E (a"—ax)z 1
18. It xycR and |(b*+b*) (b*-b*) 1
(GXTCX)E (cx—csz 1
=2y +6, then y =
(A) O (B)
(C) -3 (D)
Answer (C)

4 (ax_HX}E
4 (0 -b*)

:
11 =2y +86
4 (c"-c") 1

= 2y+6=0
=y =

value

of

(D) sinAcosC

19. For AABC the
0 sinA  tanB
-sinfB+C) 0  cosC |=
tan(A+C) -cosC O
(B} =1 (B) O
(C) 1
Answer (B)

Sol. Given determinant is of skew symmetric matrix

of odd order so value = 0

:,"1—1:056(1 £ w0
20. If function  flu)={ 3602 T is
| k it a=0
continuous at « = 0 then k =
1
Al —— B 1
(A) 5 (B)
© = D) 0
2
Answer (C)
I i SR
=0 360 2
7 =1 7y e
21. It y=sin"| = . E7 048 w4,
L1+47 ) dx f(x)
f(0) =
(A) O (B) -2
(C) 2 (D) 2 log 2
Answer (C)
i
Sol. Now y =sin™ 2‘5
(2°) +1
Let 2* =tan0
.4 2tanB
=sint| = |
+tant 0
= sin '(sin20) = 20
= y=2tan™ (2"
dy 2.2"log2 2*"log2
dx  1+4% 4% 41
F(X)= 4" +1
N
gcollegedunlaE
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22. For function f(x)= x+1, Xe [1, 2] , the value of

C for mean value theore}rfn is

(A) 2 (B) V2

(C) 1 (D} /3
Answer (B)

Sol. We know
o) 1(0)-1(a)

b-a
(21 —Ff(1
o Lo HEH)
C 2—1
=> 1—l:,=1
&7 iR
1 1 .
— F:EZC:T\JQ

Nowas Ce(12)

= C=+2
23. The interval in which y = x?e™ is increasing is
(A (0.2)
(B) (2 )
©) (~n)
(B) (-20)
Answer (A)

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

y=x"-e”"

dy } FB e

ST _2 x o ot x
= o Xe 4+ X ( g )

= e‘x[Ex—x:’]

= —xe™"[x-2]

: . —_—
For increasing function — = 0

dx

Increasing in interval {0, 2).

24. The rate of change of volume of sphere with
respect to its radiug ratr=21s

(A) 24n

(B) 32n

(C) 16m

(0} 8=n

Answer (C)

Sall oS
3

av 4

= _x3nrt
ks dr 3

= dgr?

Now at (r=2) = 16n

25. The tangent to the curve given by
x=¢€"-cosH, y=¢€"-sind at Uz% makes an
angle with X-axisis

T
A) — B) O
(A) 5 (B)
T T
C) — D) —
©) 3 O
Answer (A)

Sol. x=e"cosf

ox _ e’ cosB—g"sin®
do

—

= g’(cosB —sin®)
y =¢&"sing

ay €' sinb+ e" cosH

a0

—

= &"(sin® + cosb)

ﬁ _ sinB+cosh
dx cost-sing

i

Not defined at 6 = 2

ti= ; (Angle formed by tangent with X-axis)

-
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26. The minimum value of

(A) O
()
e
Answer (B)

Sol. y = xlogx

dy ( 10
2w lagNd Mie
= a 9 +K XXJ

dy

= e b0
ax J

Minima at x = —

m_n.

D) -

Answer (B)

L 2
Sol. J‘XJF—MDIX

]

f{x)=xlogx s

x+100

28, J—ze*dx: _______ +C..
(x:—‘lm)
A — e ® % e
x+101 x+101
1
= e” DY {x+101)e”
©) % 00 ( }( )
Answer (A)
101) -1
Sol. J' e )? e dx
(x+101)

Now we know j e (f(x)+1'(x))ax

= e'f(x)+c

ks

e
= +C

gt B Bl

JJcot x
COS XSINX

(A) —2\cotx
(C) 2+/cotx (D) 1

29, j dx = i G

Answer (A)

Jeot x

—dx
COSs X 5in X

Sol. J'

dx

J—
_ J- A/ COS X
Jsin x sin x cos x
" 1 3
= | (cosx)? (sinx)? dx
As m + nnegative even integer put

tanx="1

= J (tan x) ; (cos x| ? dx

= —2yJcolx -+

]

-
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ldlx =

; (2019 — x

30, |logl—— =
l gbmeﬂc}
.

it
(3

Answer (B)

{2019 - x)

Sol. e
L2019+ x,

log]

%] ‘——;I’\JHI

as we know jf(x) =

~

if f(x)+f(-x)=0 {odd function)

Lo

gl
o —
<
B

S

[l

| 30 - x®
|

19
66
38
99
Answer (D)

Jx
,/ 3 \2
| 30 - x?
\ /

(A)

(C)

g
Sol. _|.
4]

Let 30— x2 =¢

= _?3(){)"’- ax = df

=3 -\I’I;dX — _?2 dt

Now using (1),

_ ‘2j dt
45

i zFT
3

2[1_ 1]

313 22]

13
99

|
{ o

32. If flarb-x)=f(x) then [x-f(x)dx is equal

to

(A) a“bjf{ x)ox  (B) a;bif(b+x}dx

(C) a+b:ff(_b—x)dx (D) bT]jf{x)dx
Answer (A)

&
Sol. /= [ x-f(x)adx

= j(a+b—x] flasb-x)=1
add both

= 2= T(a—b)i‘{x}d}(

&

- (&'JFDEJ‘(X)UX

L 2

33. The area of the parabola y? = 4ax bounded by
its latus rectumis

A 2a B) 24
3
8 - s
(C) =-a (D) 4a
3
Answer (C)
Sol. For parabola y* = 4ax
X=a

y

1

-.yr1
Area required = area OLSL
= 2x Area OSL

a

X [}fdx

i
Now parabola equation is

¥ =4dax

= y=+/dax
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Since OSL is in 1st guadrant
v =~4ax

a3
Area required = 2x I vadaxdx

O

- 2\-'IIEJ \."II;OIX
o
= 4”\."|IEJ \"I;d)(
0
= §32
3
34. The area  enclosed by the curve
x=4cos0, y=3sin0 is
(A) 47 (B} 6n
(C) Bn (D) 12x
Answer (D)
; 2 2
sm.|51 +f£] ]
\4) L3
2 2
= X—+y—f1
16 9

And area of ellipse = nab

= nx4x3
= 12n
35. The smallest area enclosed by circle x* -+ y* =4
and line x + y=21s
(A) m+2 By n-2
(C) = (D) 2n
Answer (B)
Sol. The GSmallest area enclosed by circle

x*+y? =4 andline x+y=2

B
(0,2)

(2,0} 0O A
(2, 0)

Required area

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

= Area = EX(Z)?—%XQXQ = -2

36. The order and degree of differential eguation
3
/ 22 2
~:!1:—| %] 1 =d—{ are p and g respectively
| dx J dx*
thenp+g=___ .
(A) 6 (B) 4
(C) 2 (D) 5
Answer (B)
‘ \,2 ] 5 .1'|2
sm.1+y@w =[dyi
I L dx 3 X j
Order=2=p
Degree =2 =q
prg=4
37. Integrating factor of differential eguation
(tan 'y —x)dy = (1+ y*)dx is
(A) &' (B) e
(C) e (D) =
Answer (D)
Sol 9 (1+y”)
| ox (tan” y - x)
- dx tany -x
dy 1+y° 11y
= .dx..i-. x  tan'y
dy 1+y* 1+y°

ay
Now integrating factor = € '

tan‘y

=

38. The differential equation y% + X = Kk represents
X

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

Answer (A)

(D) ellipses

-

]
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&pf (e X
ax ¥

=

y dy =dx(k - x) %—-J{X—§+c

x° 4+ ¥* =2kx+2c
Circle
39. If a=2i—j+k b=i+ -2k c=i+3j—k, if a

is perpendicular to 7.b+ ¢, then the value of 7 is

(A) O (B) 2

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

Sol. As a is perpendicular to rb+c
> a(rbrc)=0

— (2}'— + k)(r[; rj- 2k]+[} 3 k}) =0
= 2(h+1)—(A+3)+1(-24-1)=0

= 2A+2-i-3-2.-1=0
Ao=—2

J

|

= {0«

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

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

a-b+b-c+ca=_________.

o) -2

Answer (D)

Sol. (54- b+ é)? =

then

|af +1bf +|cf +2(a b+b-c+c-a)

= (9+16+4)+2(a-b+b-c+c-a)=0

= (é~b+b-é+é-é}=7

-
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