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If x=2at, y = af*, then -ﬁ is

1
@ 1 CRy

(c) ¢t (d 0

A die is thrown once. If E is the event that ‘the number
appearing is a multipleof3’ and F be the event ‘the number
appearing is even’, then the incorrect option is

(@) P(E):%

®) P(F)=12

© P(EnF):l6

(d) E and Fare dependent events
Ten eggs are drawn successively with replacement from a
lot containing 10% defective eggs. The probability that
there is at least one defective egg i
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[fm is the degree and nis the order of the given differential
equation

&y Y dyY
x:‘(—i) +2x2(~l g A

dx’ dx’ [ d ,v)

5 =| dx——+
(x+1) dx

(@ m-n= 2
b) m+tn= 3
() m=4n= 3
(d Order (n)is 1 but degree (m) is not defined
The differential equation representing the family of curves

y=m(x—d) where m and d are arbitrary constants, is

dy d’y
— =0
@ 4 (b) =0
1 Zy
@ =tr=0 (d) gyl
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7. Ifthe area of the region in first quadrant, bounded by the

mﬂey’=9x,x=2,x=4andthex-axisisa+bﬁ ,then the
value ofa +bis

(a) 16 b 12

© 20 (dy 8

x+y+z 11

g ] xx2 |= 6 |, then the value of
y+z 8
x+2y—3zis
@ 3 (b) 4
) 3 d 7

=5
9. ].fx-'—3F+5£+6andy=-—4ﬁ-2:’+5£+?, ti—a— then the

d
value of _d% 1s

(@ -2t+1
® 1288 -4t-5
6i+5
A8 =20 + 51+
() e
3 +5t+6
@ 4P 288 +5t+7
6t+5

10. The interval in which the function f given by

flx)y=x"—4x+ 6 is strictly increasing 1

(ﬂ} (—{D, 2] (b) ("ms" )
© @ (@ (2,
11. Ify=1og.[12_xx],then% a1x=-1'£is
1 1
@ 3 ® 3
3
(¢ 0 @ 3
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12. Ia,b,care mutually unequal real numbers, then the value

13.

14.

15,

16.

17.

18.
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©

(a) r{a+b+c}
(b) a+btc

(c) a+bt+c
@ a+b+e

If A :E 11] and n € N (where N is the set of natural
numbers), then A®is equal to

(a) nA (b)
&) A

2nA
(@ 2'A
2

1 2 4ty
0= ﬂhenthevalueof 1452 —=is -
¥ I'-_——_—‘.+xl—x (1+x%) 52 8

"y Pl

@ 1

of the tangent 10 the curve
7, which is parallel to the line

(a) x

© i+x*-1
The equation
y = x* - 2x +
2x-y+9=0, 18
(@) 2x—y+3=0
() 2x-y+6=0
() Zx-yt 1=0
@ Zx—y+t 4=0
Consider the non-empty set consisting of children ina
familyand a relation R defined as aRb if a is brother of b,
Then R is

(a) Symmetric but not transitive

(b) Transitive but not symmetric

_(c) Neither symmetric nor transitive

in the set {1, 2, 3} given by
R={(1,1),2,2)(3.3)(1,2), 2,3}

(a) Reflexive only

(b) Reflexiveand symmetry relation

(c) Transitive only

(d) Equivalenoemlation

Ff:R =41} >R~ {1} be a function defined by

f{-ﬂ:-{:}'. then
x+1

A. fis one-one buit not onto
B. {is onto but not one-one
¢ fis one-one and onto
D.

x+1

fP (x)=;:

B (fof )(x) =—l-;x=t 0,-1
X

19.

20.

21.

22.

23,

24.

25.

26.

27.

- 1
(©) 3 log

Choose the correct answer from the options given below
@ ADE only (o) C,Donly

(¢) BE only @ CE only

The domain of the function cos*(2x—1) is

@ M1 ® L1

© LD (@ [0, 7]

tan| = |- tan™ A P
¥ x+y

(b)

pala WA

@

328 oD
If the matrix 4={—4 0 b | is symmetric then the
e S o
value of (a + b) is

@ 1 b 5 © \3 @ 4
IfA is square mafrix of size 4 and |A|=6. If \Adj.(Adj.(3A)§=_
203" _ then value of a + bis

(a) 24 (b) A © T (d 216
3 x

3 2.
L oal 4 1R

@ 2 © 122 © 4 (@) _+23

B d*y
If =[._) 'ﬂ]ﬁ =
sl e

(a) (1 +logx)=x**?

(b) x*(1 +log xp—x*"

© x*(1+logay—x*"V

(d x*(1+logx)' +x 0P

If @ is a unit vector and (x-3)-(X+3) =8 then |%| is
@2 ®3 © 8 @ 3

0 sin 2a

The value of x for which

—cos” O

—ginte,. iy 0 sinasinp|=
_cososinp 2sin’B 0

(@ O ®) -1

(¢) Independent ofa (d) Independent of p

2
jx“-ldx:

=1

+C

(a) log\ 5
x +1
() 2tan'GHTC

———

x+1

—tan ' x+C

(d tan” x+liog\x+1 +C

2 xX-
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28. The acute angle between the diagonals OG and AD of the

29.

30.

31.

32,

33.

cuboid (shown in the figure) is

o ()

af 1
(d) cos [5)

In the following figure ABCDEF is a regular hexagon. If
AB=dand BC = b then CD interms of @ and b is:

() cos” 3]

E D

F C

B
A7 B

(@ a+b (b) a-b
© b-a (d) 3b-a

The integrating factor of the differential equation

x%+y+x+xycotx=ﬂ,(x #0)is:

(a) xsinx (b) xcosx
(© x (d) sinx
P

iV-x'-2x+3

(a) sin™ (%J (b) sin' [%J

5

(¢) sin™ [g] (d) cos™ [E)
A random variable X has the following probability

distribution

X e[ 1l 23 S 6] 7

P(X=x)|0(k|2k|2k |3k % [26% |78 +k

2%t
Thevalue of P(0< X < 5) is

(@) (b)

| oun ] —
W e ka

(©) (d)
Two independent events A and B are such that

P(A) = % and P(R) =§, the P(A | B) =

1

1 2
® 3 & 3 e se@h

34,

35.

L

39,

41.

s . 4
Probability that A speaks truth is 5 He tosses a coin and

reports that a head appears. The probabi lity that actually
there was a head, is

(a i (b I l d :
) s 5 0 ;WS
The expectation of a number obtained when throwing a

die having 1 written on three faces, 2 on two faces and 5
on one face is given by

3 71
(@ 2 (b) 5 @ 30 @ 6
dx 2 3 i
If = 2 .02 h
IM-\&T] 3[(.'h+1} A j’+(’,‘1 then the
value of  is
@ x-1 () «x (€ x+1 (d) %

=
_{siu’x-cos’x-dx=
o

4 2

(2) T (b) s
4

(c) 0 (d) G

Thedistance of the point (3,-2,1) from the plane 2x —y +
2z+3=0is:

3 13
(a) 5 (b) 3
14 3
() 3 (d) 12

The maximum value of the function z=3x+ 3y, subject to
mecmstrainlsx+2y£30,2x+y550,x20,y20is:
@ 75 (b) %
(c) 80 (d) 45
Let R be therelation in the set A= {a, b, c, d} givenbyR=
{(a,a), (b,b) (¢, ¢), (a, b), (b, a), (c, ), (d, d), (d, c)}
(@) Risreflexive and symmetric but not transitive
(b) Risreflexive and transitive but not symmetric
(c) Ris symmetric and transitive but not reflexive
(d) Risan equivalence relation

Passage:
Three pizza outlets A, B and C sell three types of pizza
namely cheese pizza, veg pizza and paneer pizza. In a day,
A can sell 40 cheese pizza, 30 veg pizza and 20 paneer
pizza; B can sell 20 cheese pizza, 40 veg pizza and 60 paneer
pizza; C can sell 60 cheese pizza, 20 veg pizza and 30 paneer
pizza. If the revenue generated in a day by A is 6000, by B
is 9000 and by C is T7000. If x denotes selling price of
cheese pizza, y is selling price of veg pizza and z be the
selling price of Paneer pizza then based on this information,
answer the following question:
The revenue generated by three outlets A, B and C are:
(a) 6000 (b) 22000
(©) 16000 (d) 15000
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42. The matrix representation of the above problem is :

4 2 6|[x] |600
3 4 2| y|=900

(@)
2 6 3|z 700
4 3 2x 600 < X —>
®) 4 6| y|=|900 Based on the above information answer the following
: 2 3|z 100 question:
T 3
4 3 2T x 600 46. AreaA(8),0<0< 3 of the rectangle ABCD, is
2 3 = 450 (a) r*sinb (b)  rsin20
(©) (c) r* cos26 (d) 7 cosd
3jlz] L700 47. Thevalue of 8, for which A'(®)=01s
4 25 6000 T n T
¥ . (RIS ) B D 8@ o
5 |3 B2iyi= 9000 Akl :
@ 48. Dimensions x, y of the rectangle ABCD, when area is
43. The price ofacheese pizzais: B2 #
@ 30 () W © 2500 (d)I800 @ P ®) e
44. Theprice ofa paneer pizza is: 2743 2
(a) 50 (b) 60 () T65 (d) # "
45, [Ifthecost pﬁcenfacheesepizzaisﬂ{],aveg pizza isT50 (© N2r @ "R
and a paneer pizza is 750, what is the profit of outlet Aina E 2
day? 49. Maximum area of the rectangle is:
(@) T6300 (b) 3300 @2 ¥ ©r O 4P
(c) 2300 (d) 18300 50. Perimeter ofrectangle when its area is maximum is:
Passage 83r
A rectangle of length ‘x” and breadth “y’ is inscribed in a (@) ®) &

semi-circle of fixed radius ‘r’ as shown in the figure given 3
below. 7J3r
3

© @ 3W2r
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4.

Hints & Explanations

®) Given,x=2at,y=at*
dx dy

So, —=2a,—=2at
dt dx
dy
Y _d
dx dx p g
di
Ay _d(d\d 11
" dr dt\dx) dx  2a 2a

(@) Since, E={3,6}and F={2,4,6}, EnF = {6}
l Ly o}

P(EnF}z.P{E)-P(F.}
.. E and F are independent events

10
9
(a) Since, P (No defective eggs) = [E)

o S (9 )10 1010910
10 1010

(b) The given differential equation is
2 P 3 ;
A 02 ;
d’ gt [ d’ y]

4
2 2
= x [dr!]afzx: %]—{x+l]5[3x—%] =0

. Order (n) =3, Degree (m)=2
) Given, y=m(x—d)

2
@ Let = j j' &

L x(x*+1) A
Let1+x4 —:—4x5a:x dt

17
Ifx=1=t=2,x= 2::—16

17/16

= il I ;-:m:%l[inr]];”s
2

-1 32
—- ~In
"4 [h mz} 4 [17]
@) Given curves: > =9x,x=2,x=4andy=0
Now, graph of the curves

10.

11,

/L DA

32

. Required area = I@dx 3

T
2 b
=2[8-2V2] =16-4/2
Now,a=16andb=-4 ;. a+b=12
x+y+z| |11
b) Given| x+z |=|6
y+z 8
o x+y+z=11
x+z=6
y+z=8§

By (i) & (ii), y =5
By (ii) & (1), x=3
soz=3
Now, x+2y-3z=4
B Given,x=32+5t+6,y=—4P0 -2+ 5t+7

So, ?—:5”5,%:—321 —4t+5
1

dy

& _& d_y_*12r2—4r4;5
& 4o 61+5
dr

(©) Given,f(x)=x>—4x+6
For increasing of the function, /* (x)= 0
= 2x—-4>0 = x>2

(c) Given, y loge( 2x )

l-x
diinf(x)] 1 d(/()
dx f(x) dx
So £=;.i[}i}
de  2x de\l-x
1-x
_l-x (1-x)2+2x £ 1 _‘_l
" (1-x)% 2x(1-x) 1-x x

y

i)
i)

(i)
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12.

13.

14.

Atx:-;—,iz—;i:lﬂn—d:ﬂ
) Given,
1 a al'wfl- @ a
b B Jo b-a BP-d
e Sl o c-a .*:3—.-13
1 @ azrl a a
v b ob?| 0 b-a bR=d?
1§ = A 0 c-a A ia?

Using, R2—+R2+Rl_, Ry— Ry -Ry

1 a a-

(b-a)c-a)|0 1 b2 +a* +ab

0 1 C2+a2+ac

e
laal

(b—a)(c—ﬂ)ﬂ 1 b+a
0 I c+o

. +ac—b?—ab _(c—b)(a+b+c)
(c—b) 5 (c—b)
=at+tb+c

(¢) Given, ,«1=[1 l]
o |
A,{x 1][1 1} 2 2]=M
i tHE g2 2
Aj{l 1}{2 2}[4 4]:22,4
1 112 2 4
A4_:[1 1][4 4}2[3 3]=23 4
1 1lla 4] |8 8

As, so on we get; A" = a1 4
1

145 -x

= 1 x\“+x2 +x ='V|1+x2 +X
41+x2-x ~Jl+x2+x 1

B

@ Given, y=

" - : x2x+1=
dx 9 1+x ]l+,7::2
f dy 1
1+x* ==y -dx
L P d " o144
dx® {l+x2)

15.

16.

17.

18#

19.

(sz}yzf}_’z(“xl}}'_xy
et 1+
+X

32
= (1+x2)1%-x—ii=y(\h+xz—x)=l
(a) Given the curve,

B ox~
y—xz-lx+?,dx*-21 2
Given,y=2x+9
= Slope=2
If point of tangency be (xy, ¥1)-
then 2x,-2=2

2 =2, =1
Now, equation of tangent,
y—~7=2(x—-2):>2.x—-y+3=0
() aRbifais brother of b.

& bRa, so it can’t be symmetric.
1f aRb, bRc = aRe
So, it is transitive.
(a) Giventhe relation,
R={(1,1),(2,2, 3,3, (1,2 (2,3)}
and 4={1,2,3}
Now, - (a,a) eR Y acA
— Risreflexive.
Since, (1,2) € Rbut (2, 1) ¢ R
So, R is not symmetric.
Now, (1,2)(2,3) e Rbut(1,3)€R
So, R is not transitive.
(@ Given,

x-1_(x+) 2 2

P a——— =]=-—
it c+] x4+l x4l x+1

f'(x)= >0

(x+1)?
So, f(x) is one-one.

c=1tY L eR-{1}
1=y

So, f is onto.

Andfof(x}=-l——l——-=——=—-—
X
1+x
(a) Given, cos™ (2x—1)Now, -1 <2x-1<1
0<2w<2;,0<x<1 ‘
Domain=[0, 1].
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25. () Given, (x—a)-(x+a)=8

2. © Lettan“‘ an”! x"’ .
|3 -|af =8> |3 -1-s

X _x-y
s H <X ”J’] s |%|=3
T

y x+ 26. (a, ¢ d)Given,
i_ 0 sin2a  —cos” o
¥y
Sotanp=t————— = x %~ x +xy ay+y =1 —sin? o 0 sinasin 3
1+ xy+yt+xt-xy ; "
y x —cosasinf 2sin”p 0
t=tan~! (1); .- ,zli. Expanding by R,
e i = —sin 2a(sin o cos a.sin® 53] —cos® a(-—Zs:‘nzusmzﬁ}
a' —
2. @) Given, £=]=4+ 0 15 =-2sin? a.cos’ asin® B + 2cos® asin’ asin® B
-5 3"} i
Since, 4 is symmetric. 27. (0 Smce,J' dx = I dx
So,2a=-4=>a=2and b=3 21 -1 2= I)(x +1)
So,a+b=1
22. () Weknow that = Mﬁi
S04 (% =1)(x* +1)
-+ |Adj. (Adj 4)| =|4| j[
3 =
Now, |Adj. (Adj (34))| =34’ 1 (2 +a}]
= (3%|4)° = 366> = 396 =i _@nl x4
2 |x+l
So, a=45and b=9 S a+b=54 28. (a) The vector
2. ® Given, |3 T=2 ? 0G = (2-0)i +(2-0)] +(1-0)k
) i 0G =(2i +2j +k)
= I=g = AD =0D-04=(2i +k)-(2))
= ¥ =8= x=42\2 =2§_2}-+j;
4. @ Given, y=(ljx Let bethe angle between OG and 4D,
x
g then cosB-—M
i - 06} |4p|
Taking log on both sides,
" logy=-xlogx cosﬁ—i(_“j_] 5 5 B=cos! [%]
2 lﬂ:iﬂogx(—]]:-l—-logx 29. (c) Given, regularhexagon
ydax x
& _

= =—y(l+logx
}’{ g )
2 lr"‘2-]' = 1 +lo _dh
‘ dxz y[x} (* l gx} ﬁr_f

= x4 ¥ (1 +log x)?

=x*(1+logx)? —x~ D
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Ch= —(IB+EE)+25
= —(::+f:)+25=5—:1
30. (a) Given, the differential equation

x%+y-—z+.xycotx =0(x=0)

= i +(—1—+cotx)y=l
dx

-
j l+s:i;:t1Jr]dJ|:
- 1F.=¢ X ___etn.\:+lnsin.r

In{x sin x .
=€ ( ) =xsinx

Ja-(x+1)?

1

31. (d) Let ;5_[
1

n

&
B
&

32. (c) Weknow, P(0<x<T)=1
= kot 2k +2k+ 3+ k2 + 22+ TR+ k=1
1062 + 9% =1
— (k+1)(10k-1)=0

1

k=—,-1
10
Since, k=—1
Now,P(U*:x-CS}=k+2k+2k+3k
SroTmL .
107 5

33. () Given, P(4) =~12—, P(B) =%

Since, A and B are independent events.
So, P(ANB)=P(4)P(B)
Now,

11
P(AnB}zij;l
P(B) I 2
3

P(4|B)=

34. (a) Given,the probability, P(T) =1‘5.

Now, by conditional probability, we get

(_{] _PHANT)
H P(H)

36.

%

38.

39.

H
P(DP| —
o %)
H H
TP| — |+ P(F)| — |
perye( L) pe( )
4.1
R (S
N L el
'_X"+—>(—
g A h 2
(a) Samplespaoe={1,l,l,2,2,5}
> 1 1 1
Given: P()=—,P(2)==,P(3)==
Y 3 (2) 3P() 5
So, the expectation
E:l-l+2--]-+5-l =3"4+5.—_l_%-_-2
2 3 6 6 6

dx Jx+2+alx+1
c) I= dx = dx
© IJ;+2—dx+l I t+2=(x+1)

=33(x+2)3‘f2 +%(x+1}3f'2+c

I dx 2 32 32

=5 (x4 27 +(x+1 +C
e Eq‘x+2- x+1 3[(.r Wik ]
SO, l_:x+1

(d Let I=j;sin3 xcos® x dx

Jr=;1j’“"2 3

A xc052 xdx

sin

12 ;i
L 2j: sin x (1 - cos?x) cos” x.dx
Let cos x =t, then sin xd x=—dt

Ifx =0,thent=1,
x=m/2, thent=0
L e L T
=>-2]‘l (1 )dt_z_[n(t —thydt
After solving integral and apply the limit
I:i
15
() Given, the plane
2r—y+22+3=0;P,:(3,42,I)
So, distance
d-6+2+2+3
Ja+1+4
(¢) The maximise function
z=3x+3y

So, corner points of feasible region are

13
3

0(0,0), A(25,0), B(0,15) and C(?—;J—, lg-)
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» 46. (b)

\ D C ‘T‘
. 70 10 2 !
(@, 13) Loty

C[ 3" 3 ] 0 : ~L
A 0 B
€ X >
4 From given figure,
0 0 . 5
A‘st' ) \ x=2rcosf
Z,=75, Zy=45 s
Z.=%0, Zy=0 y=rsinf
. Maximum value of z= 80 Area (ABCD)=xxy
40. (d) Given,setd={a,b,c,d}and ' 2 .
R = {(a, a) (b, b) (e, ©), (@ b) (b, @) (c, d) e S B e
(d,d)(d, c)} e
@ ~(aa)eRY acd e
So, R is reflexive. 47. (¢) Since, A=r’sin20
(i) If(x,y)eR = (y,x) eR
2. Rissymmetric. Now, 4’ =2r% c0s20=0
(iiiy IfxRy,yRz = xRz ¥V x,y.z€ A : i
R is transitive also. 5 20=02n+ 1}3 (nez)
. Ris an equivalence relation.
. n
41. () Sinceoutletby 4 0= (2"‘*1}2
40x +30 = 6000

x v+ 20z £=50 , B—E
Outlet by B o iben R
20x+40y+ 60z =9000[ 2 48. (b) Formaximum,
and outlet by C Lot AT Area of rectangular ABCD.
60x +20y+30z = 7000 s P
Total revenue = 6000+ 9000+ 7000 =T 22000

42. (c) Now, the obtained equations are 5 ®=2roos y=rsinf
4x+3y+22=600 - g
x+2y+32=450 X=—= y=—
6x+2+ 32=700 2 V2

4 3 2][x] [600 e y:%
So, |1 2 3| y|=|450 -

49. (c¢) Formaximum,

Area = max (r2 sin28) =2

6 2 3|z 700
43. (a) Now, price of cheese pizza bex.

So, x=T50 y = Maximum area =71~
44. (d) Now, price of paneer pizza be z. 50. (@ Formaximum area,
So,z=% 80 =
45. (¢) Now, CPof40 cheese+ 30 veg + 20 paneer x=+2r; J’=Ti'
=40 x 30+ 50 x 30+20 x 50 s s Gt
= 1200+ 1500 + 1000 =2 3700 il S
and SP of 40 cheese + 30 veg + 20 paneer = o
=T 6000 z[rﬁ"'ﬁ]
Now, profit of outlet 4 in a day i

= 60003700 =3 2300 =zr[ﬂ] 33
2



