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SECTION -A

Determinant

1.

Ans.

Sol.

Let the system of linear equations

4x+Ay+2z2=0

2x—-y+z=0

ux+2y+3z=0,A, neR

Has a non-trivial solution. Then which of the following is true?

(1) n=6, AeR (2) A=2, pneR 3)x=3, peR (4 u=-6, AreR

AT XR9P FHIHRT b

4x+Ay+2z=0

2x—-y+z=0

ux+2y +3z=0,A, pneR

HT VP 30 & © A A § | B A1 99 87

(1) n=6, LeR (2) A=2, pneR 3)r=3, peR (4 u=-6, reR

(1)
For non trivial solution
A=0
4 A 2
2 -1 1/=0
n 2 3
4-3-2)-M6-wW)+2(4+n)=-20-61 +Apn+8+2u
=12-6A+Ap+2u
= ~12-6L+ (L +2)p
n=6, LeR

Complex Number

2.

Ans.

A pole stands vertically inside a triangular park ABC. Let the angle of elevation of the top of the pole from

each corner of the park be g If the radius of the circumcircle of AABC is 2, then the height of the pole is

equal to:
1 23
(1) N (2) V3 (3) 243 (4 =5=

WWWABC%WW%W@@%lWW%WW@WEF?@@WWW%
21 e AABC & URga &1 Froar 28, a1 Uidd &l SaTg o

1
(1) N (2) 3 (3) 243 (4) ==
(3)
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Sol.

B C

tan60°=g:>h=2\/§

Central tendancy & differention

3. Let in a series of 2n observations, half of them are equal to a and remaining half are equal to —a. Also by
adding a constant b in each of these observations, the mean and standard deviation of new set become 5
and 20, respectively. Then the value of a2 + b? is equal to:
(1) 250 (2) 925 (3) 650 (4) 425

3. AT 2n Y&Toll &1 Uh Sj%ell ¥, 37 a @ dvaR & af WY MY —a & a_IaR o | UAD Y&l H Tob 3feR b Sl W
T g BT AT TAT AFG faded HAL: 5 AT20 € AT a% + b? BT AF &R 2

(1) 250 (2) 925 (3) 650 (4) 425
Ans. (4)
Sol. Given series

(a,a,a....... n times), (—a, —a, —a, ...... n times)

zxi =0
2n

as xi—Xi+ b

thenX > X+b

So,X+b=5=b=5

No change in S.D. due to change in origin

/ X2 2
oo Z (%) = 2na 0
2n 2n

20= Ja? = a =20

a’?+b?=425

Now X =

Definite Integration

1

4. Let g(x) =Ixf(t) dt, where f is continuous function in [0, 3] such that 3 <f(t)<1iforall te [0, 1] and
0

0<f(t) < % forall t € (1,3]. The largest possible interval in which g(3) lies is:

1 3
(1) [1,3] ) {_1,_5} a) {_5,_1}
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Ans.

Sol.
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Wg(x):_[:f(t)dt,aﬁ [0,3] % f T& Haq waA &, %sf(t)sWte[o,l] g amOsf(t)s% vV te(,3]

2| f¥rpan W sieRTe, orad g(3) Rerd ) €1

1 3 1
(1)113] (2) {—1,—5} (3) {—5,—1} (4) {5,2}
(4)
1 1 3 1 3 1
j—dt+jo.dth(3)sjl.dt+j—dt
03 1 0 1 2
= <g(3) <2
g B =

Trigonometry Phase-I

5. If 15sin* a.+10cos* o = 6, for some o € R, then the value of 27 sec® o + 8 cosec®« is equal to:
(1) 250 (2) 500 (3) 400 (4) 350
5. Iy A o e R & folv 15sin* o +10cos* o = 68, @ 27 sec® o + 8 cos ec®o BT A aRMER &:
(1) 250 (2) 500 (3) 400 (4) 350
Ans. (1)
Sol. 15sin*0 + 10 cos*0 =6
=> 15 sin*0 + 10(1-sin%0)* =6
=25 sin*0-20sin’0+ 4 =0
= (Ssinze—z)z=O:sinze=g,c0529=§
5 5
Now 27 cosec®0 + 8sec® 6 =27 125 +8 1251 _ 250
27 8
Function
6.  Let f:R—{3} >R {1} be defind by f(x) = X~ 2.
Let g: R —R be given as g(x) = 2x — 3. Then, the sum of all the values of x for which f*(x) + g*(x) = 1—23 is
equal to
(1) 7 (2)5 (3)2 (4)3
6. A iR - {3} >R - {1}, f(x) = X‘; gRT g9 81 AMT g: R —R, g(X) =2x —3 gRT f&ar a7 81 @ x
@ ) A1, e fore £71(x) + g i(x) =1—23 g, B ANTHel SRIeR &
(1) 7 (2)5 (3)2 (4)3
Ans. (2)
Sol.  fi(x)+gi(x)= 1—23
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3x-2 x+3=E

= +

x-1 2 2
= 2(3x = 2) + (X = 1)(x+3) = 13(x — 1)
=x*>-5x+6=0

=>x=2o0r3

Progressions

7.

Ans
Sol.

Circle
8.

Ans.
Sol.
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Let S; be the sum of frist 2n terms of an arithmetic progression. Let S, be the sum of first 4n terms of the
same arithmetic progression. If (S,=S:) is 1000, then the sum of the first 6n terms of the arithmetic
progression is equal to :

(1) 3000 (2) 7000 (3) 5000 (4) 1000

AT U AR A0 & YH 2n UQT BT ANTHS S 8 | AFT S FHIAR S0 & YH 4n UGT &1 ANTHA S8 | If
(S2=S1) = 1000 B, 7 39 WHicR 107 & UM 6n UG BT INT SNI6R &

(1) 3000 (2) 7000 (3) 5000 (4) 1000

(1)

San— Saon = 1000

4n 2n
:>7 (2a + (4n—1)d)—7 (2a+(2n-1)d)=1000
= 2an + 6n%d—-nd = 1000

6n
= > (2a +(6n-1)d) = 3000

.. Sen = 3000

Let S, : x>+ y®> =9andS, : (x —2)° +y* = 1. Then the locus of center of a variable circle S which touches S;
internally and S, externally always passes through the points:

1 5 3
(1 [E'i% @ (2+3] G) (1,22) (@) (0,243)

AT S, i X2+y* =9 T S, :(X-2) +y* =18 A T IR gd S, S S; BT &R § W H=AT & TAT S, Bl
qIER A W PRAT 8, B De Bl [dgue U e H T &gl & gIaR e © 7

1 5 3
(1 [z%] @ (2+3] @) (1,22) (@) (0,+3)
@
C1 . (0,0) , M= 3

Cz . (2, 0), M= 1
Let centre of variable circle be Cs(h,k) and radius be r.
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Ci

C3C1 =3-r

CCi=1+r

CC +CC=4

So locus is ellipse whose focii are C;& C;

And major axis is 2a =4 and 2ae = C,C; =2
1

= e=—
2

1
b?=4|1-=|=3
- ( 4)
Centre of ellipse is midpoint of C1& C; is (1,0)

(x-1° y?

Equation of ellipse is + =1

s,

Now by cross checking the option (2, + %j satisfied it.

Solution of Triangle

9.
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Let the centroid of an equilateral triangle ABC be at the origin. Let one of the sides of the equilateral triangle
be along the straight line x + y = 3. If R and r be the radius of circumcircle and incircle respectively of AABC,
then (R+r) is equal to

(1) 242 (2) 342 (3) 742 (4) %

AT U GHETg 2ol ABC &1 drad Holfdwg UR 2 | A1 59 3RS &1 U Yol e YT x+y =3 & AW 2 |
Ife AABC & uRqT o fdga &) froamy waer Raemr g, ar (R+ r) RIER &

(1) 242 (2) 342 (3) 742 (4) %




Ans. (4)

Sol.
R=2r
3 9
So,r+R=3r=3x| =|=—=
I
3-D
10. In a triangle ABC, if ‘B_&‘ =8, C_)A =7, ‘A_)B‘ =10, then the projection of the vector AﬁB on ATC is equal to:
25 85 127 115
1) == 2) —= 3) — 4) ——=
()4 ()14 ()20 ()16

10. U R[S ABCH 3Ife ‘BQC‘ =8, ‘Cjb“ =7, ‘AHB‘ =10, o Wy AB 3T wfke AC T W8T TR &

25 85 127 115
1) = 2) —= 3) — 4) —=
()4 ()14 ()20 ()16
Ans. (2)
Sol.
B
10
8
A
A C

7
Projection of AB on ACis = AB cos A
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=10cos A
By cosine rule
10° +7> -8
COSsA=—+———
2.10.7
_ 85
140
85 85
1 A=10| — | = —
= 10cos (140] 14
Probability
11. Let in a Binomial distribution, consisting of 5 independent trials, probabilities of exactly 1 and 2 successes be
0.4096 and 0.2048 respectively. Then the probability of getting exactly 3 successes is equal to:
80 32 128 40
(1) = (2) —= () =< 4) —=
243 625 625 243

11. HHET 5 I0da TR0 & Uh fgug §ed # Slb Uh 3N I Ahoidiall &l UTiiedr hael 0.4096 42T 0.2048 & dr
S AT Fhorarel &1 ufiear 2:

80 32 128 40
(1) 543 (2) —¢ () =< (4) —=
3 625 625 243
Ans. (2)
Sol. °C,p'q* = 0.4096...(1)
>C,p°q® =0.2048...(2)
1) _ q
S —=2 =4
(2) = 2p =q=4p
1 4
=1=>P=Z,9q=—
p+q = 5 q 5
1 3 4 2
P (exactly 3) = °C,(p)’(q)* => C, (gj (gj
_ 1 16 32
= X X — = —
125 25 625
VECTOR
12. Let g and B be two non-zero vectors perpendicular to each other and g = B f ng = g , then the angle

between the vectors [a+ b+ (ax bD and a isequalto:

i L nEY [ L nEY
(1) sin [«EJ (2) cos («5) (3) sin [\/gj (4) cos (\/EJ
=‘B‘ ¥ af

-

12. Wgawgaﬁ?@ﬂ?méﬁﬁwwzﬁm%‘awa axb|=[a| & o wfew

(§+B+(ZXBD qoMT a & BT PIT IR 2
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Ans. (2)

=

a

;[;s{;xs]]

e e

al.|la+ b+ axb

N

b

- >
axb

Sol. Given

Cos 6 =

N

Let |a| = a

a?+0+0 a’
cos 0 = = =

1
axJa@+a+a a3 B
1
0=cos?t| —
5

Complex Number

13. Let a complex number be w = 1 —+/3i. Let another complex number z be such that |ZW| =1 and arg(z)-

arg(w) = T Then the area of the triangle with vertices origin, z and w is equal to:
2

1
(1) 5 (2) 4 (3)2 (4) 2

13. AT TS Affs deiw = 1-+3i B 1 A Ue 3 Aftes AT 2 39 PR 8 5 |zw| = 1 T arg(z)-arg(w) =
%%aﬁa@rﬁgzam w ¥t & B @1 &and &

1 1
(1) > (2) 4 (3)2 (4) 2
Ans. (1)
Sol. w=1-43i
lw =2

|zw|:1:>|z|=i=l
w2

arg(z)—arg(w)=n/2
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Area of A =

Area Under the Curve
14.  The area bounded by the curver 4y? = x*(4 — x)(x — 2) is equal to:

3n T T 3n
(1) > (2) 16 (3) 3 (4) Y
14. T 4y? = x*(4 - X)(X - 2) N1 URag BT &% 2
3n T n 3n
(1) > (2) 16 (3) 3 (4) Y

Ans. (1)
Sol.  domain of 4y? = x*(4 - x)(x - 2)

4y

(2,0) 4,0

4
Areaofloop=2x%xjx 4 — x)(x — 2)dx
2
Put X =4sin’ 0 +2cos® 0
dx = (8sin6cos6 — 4 cos6sin®)do

= 4sin0cos 06do
n/2

= I (4sin? 0 + 2 cos? e)\/(z cos? e) (2 sin? 9) (4sin0cos6)de

0

Toll Free : 1800-212-1799
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(4sin” 0 + 2 cos® 0) 8(cos Bsin 6)2

0
n/2 n/2

I 32sin* 6 cos? Gde+j 16sin’ 6 cos* 6do
0 0

Using wallistheorm
32 3.1.1nxn +16 3.1.1.n

'6.422  6.4.2.2
=n+n/2=3n/2
MATRIX
15. Define a relation R over a class of n x n real matrices A and B as “ARB iff there exists a non-singular matrix P

such that PAP™! = B”
The which of the following is true?
(1) Ris reflexive, symmetric but not transitive
(2) R is symmetric, transitive but not reflexive,
(3) Ris an equivalence relation
(4) Riis reflexive, transitive but not symmetic
15. nxn® RIS ARl ATATB D Th T8 W UdH Hae R 11 yadR & aRa1fid & “ARB afe &R @ad afk &
YSHANY ATYE P &I ARG & s g PAP =B 8" |
o P I § ?
(1) R g 3R 9T 8 IR APHD T8l ©
(2) R F9fia 3R Hhrd © WRg Wged el ©

(3) RU% JoudT e B

(4) R I 3R AHHS & W] GAMT T8l ©
Ans. (3)
Sol. For reflexive

(B,B)eR = B =PBP!
Which is true for P = |

.. Ris Reflexive

For symmetry

As (B, A) e R for matrix P
B=PAP! = P'B =P !PAP*
= P7BP = IAP'P = IAI
P'BP=A=A=P'BP

= (A,B) e Rfor matrix P™*

.. Ris symmetric

For transitivity

B =PAP"and A =PCP*

— B=P(PCP*)P?!

= B=P?C(P')* = B =P*C(P*)™
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. (B, C) e R for matrix P2
.. Ris transitive
So R is equivalence

Mathematics reasoning
16. If P and Q are two statements, then which of the following compound statement is a tautology?

1) (P=Q~r~Q)=P 2)(P=Q~ r~Q)=~P
B (P=Q" ~Q)=(P Q) 4 (P=Q"~Q)=Q
16.  If PTAT Q3T HoF &, I 1 # ¥ B4 sl ded g g ?
(1) (P=Q)~"r~Q)=P ) (P=Q)~r~Q)=~P
B (P=Q" ~Q)=(P Q) 4 (P=Q"~Q)=Q
Ans. (2)
sol. (P=>Q)~"~Q
=(~PvQ)~"~Q
=(~Pv~QV(Qr~ Q)
=~ (PvQ)
Now,
(1) ~PvQ) =P
=(PvQ)VvP
=PvQ
(2) ~(PvQ)=~P
=P vQv~P
=T

(3) ~((PvQ) = (P"Q)
=(PvQV(P*Q)
=PvQ

(4) ~(PvQ)=Q
=(PvQ)vQ
=PvQ

Parabola, Ellipse & Hyperbola
17. Consider a hyperbola H : x? —2y? = 4. Let the tangent at a point P (4, \/6) meet the x-axis at Q and latus

rectum at R(X;,y;), X, > 0. If Fis a focus of H which is nearer to the point P, then theare of AQFR is equal
to:

(1) V6 -1 (2) 46 -1 (3) 46 (4)%_2

Toll Free : 1800-212-1799
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17.

Ans.

Sol.
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wWH:x2—2y2=4wﬁwW|wﬁgP(4,\/€) TR W3 NGl x- 38T B Q W e 2 don
Y Sftar B R(X,,Y,), %, >0 W fercd 81 af H# A F fawg P& e €, a1 AQFR &1 &thel aRTaR 8-

(1) V6 -1 (2) 46 -1 (3) 46 (4)
(4)

-2

7z
N3

Tangent at P (4, «/g)

4(x-2.J6(y)=4

= 2x— B(y) = 2..(1)
For Q, puty=0

Q(1,0)

Equation of Latus rectum:

X=ae= 2( J6 .(2)

Solving (1) & (2), we get

62 F ]

Area of AQFR = %x QF xFR

e g

-2

7
NG
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Continuity
18. Let f : R —> R be a function defined as

sin(a + 1)x + sin2x Ifx <0
2X
f(x) = b ,Ifx=0
3
ﬁﬁg;lg JIf x>0
bx’:
If f is continuous at x = 0, then the value of a + b is equal
5 3
1)-2 2)-2 3)-= 4)-3
(1) (2) > (3) > (4)
18. oM %o f: R — R = g1 aRwifg 2
sin(a + 1)x + sin2x I x <0
2X
f(x) = b ,Ifx=0
3
—qx+bx5—\/; JIfx >0
bx’:
AT x=0WR fHAq & I a+b H AF WK &
5 3
1)-2 2)-> 3)-2 4)-3
(1) (2) > (3) > (4)
Ans. (3)
Sol. ‘" is continuous at x =0

=f(07) = f(0) = f(0")
sin(a+ 1) x+ sin2x
2x
lim {sin(a +1)x (a+1) sin(2x)}
(a+1)x 2 2X

f(07) = lim
x—0"

x—0"

_a+l
2

ﬂW):ﬁmiii@i:iZ

x—0" bx%
) bx3
= lim

D b (Vb + 4K

+1 (1)

= |lim

1
x>0 1 +bx? +1
1
=—..(2
> (2)

f(0)=b (3)
From (1),(2) and (3)
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Jaxl a1y
2 2

=a=-2&b=%
Thus,a+b=-3/2

Differential equation

19. Let y = y(Xx) be the solution of the differential equation j— (y+ 1)((y +1)e% - x), 0<x<2.1, with
y(2) = 0. Then the value of j_y at x=1is equal to:
X
e Se’ 2¢’ 4

2) ——— (3) - 5 (4)
(1 +e’ )2 (e2 + 1)2 (1 + e2) (e2 + 1)2

(1)

dy
dx

19. AT Jqhel FHIBRT j—iz(y+1)((y+1)ex%—x),,0<x<2.1,y(2)=02b‘r TAYy=y(x) 2 A x=1W

BT A RN B:

% % 2 %
e 5e 2e -e
(1) > (2) > (3) - 5 (4) >
(1 + ez) (e2 + 1) (1+e2) (e2 + 1)
Ans. (4)
Sol. d—yz(y+1 y+]_ XT_
dx
— -1 dy X( j 7
(y +1)* dx y+1
1
Put, =
u v z
1 dy_dz
(y+1)? ‘dx dx
dz L
i __eZ
dX+z( X)
F=el ™ e
z[e2J e 2.e2dx= Ildx——x+C
5
= € =—x+C..(1)
y+1
Giveny=0atx=2
Putin (1)
-2
¢ =-2+C
0+1
C=e2+2..(2
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www.motion.ac.in | Email : info@motion.ac.in




18*"March. 2021 | Shift 2

MOTION JEE MAIN 2021

From (1) and (2)

y+1—i
e?+2-x
Again,atx=1
%
e
= +1=
Y e +1
%
e
= +1=
Y e +1
% %
dy)  _ & [ & ey
dx|,., e*+1(e’+1
_ e
(e +1)°

Tangents Normals

2
20. Let a tangent be drawn to the ellipse % +y? =1 at (3\/§cos 0, sin 6) where 6 ¢ (O, gj . Then the value of

0 such that the sum of intercepts on axes made by this tangent is minimum is equal to :

(1) 3 (2) 3 (3) 3 (4) 5

20. W SrEgW ;—;+y2:1€ﬁﬁ§ (3J§cose,sine),ee(O,%]W@W%@T@?ﬁﬂs‘%aﬁ 0 %1 98 |,
e foru s el X@r gy 318l IR 991U U S gus] BT ANTh EdH ©, SXTeR 2:

T T T T
(1) 3 (2) 3 (3) 3 (4) 2

Ans.  (2)Sol.

> <

/— P(3J§cos 0, sin 9)
!_/ X
Equation of tangent

X

33
A[w@ OJ,B[O,LJ

cos0’ sin®
33 L1

cosO sino

Toll Free : 1800-212-1799
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cosb+ysind6=1

Now sum of intercept =




MoTioN

Let y = 33 sec0 + cos eco

y' =33 sechtan6 - cosech cot 6

1
y'=0=tano ==
NG
=0="=
6
SECTION -B
3-D
1. Let P be a plane containing the line x-1_y+6_2z+5 4 parallel to the line = —3_y-2_2+45
4 2 4 3 7
the point (1, -1, o) lies on the plane P, then the value of |50/ is equal to
1. AT P U6 Fde & foraH e X;1=y26=255ﬁ%%awﬁﬁ%@x;3=y_32=2;5a%w[a?%l
Ife g (1, -1, o) A9 PR &, @ [Sa| &AM aRER §
Ans. (12)
Sol.  DR’sof normal n = le b>
R ij i
n=3 4 2
4 -3 7
(34,-13,-25)

P =34(x-1)-13(y+6)-25(z+5) =0
Q(1,-1, ) lieson P.

— 34(1-1) -13(~1+6) -25(a+5) = 0

— —25(0i+5) =65

—=>+5a=-38

— |5a| =38

Binomial Theorem

10
2. If Z:r!(r3 +6r? +2r+ 5) = a(11!). Then the value of a is equal to
r=1
10
2. AR P+ 6r? 4 2r +5) = o (111) & 7 o0 BT AN R B
r=1
Ans. (160)
Sol.  T=rl((r+1)(r+2)(r+3)-9r-1)
= (r+3)-9r.r-r!

= (r+3)-9(r+1-1))rkr!
= (r+3)-9(r+1)k8r!
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={(r+3)=(r+1)1} -8{(r+1)l-r

10
Now, » T ={13%12/-31-2}-8 {111-1})
r=1

= 131+ 121-8(11))
= (13x12+12-8)11!

=160x11!
Thus, o = 160

Binomial Theorem

10
3. The term independent of x in the expansion of L(% f ;%1 - XX_—XI%} x %1, is equal to
10
3. [2X+11 _x—11} X1, TR H x ¥ Wdd Ug a_EN
X5 x5 41 X-X"?
Ans.  (210)
10
Sol Given (x1/3 + 1) _ Vx+1 _ (X1/3 _ 2 )10
. , &

r+1

10-r r
General term, T, =1° Cr(x1/3) (—x‘l/z)

For term independent of x

10-r r _9-20-2r-3r=0
3 2
=r=4
Therefore required term, T, ='° C, = 10x9x8x7 _ 210
4x3x2x1
Binomial Theorem
4, Let "C. denote the binomial coefficient of x" in the expansion of (1 + x)".

10
If Z(z2 +3k) "C, = .3 +B.21°, 0, B R, then a + B is equal to

k=0
10
4, AET (1 +X)" @ T9R # x* &1 fgug e "C. & | 3l 2(22+3k) "C, =3 +B.2% a,pecRE T a+p
k=0
TR &
Bonus
Sol. n must be equal to 10

10
D@ +3k) "C,
k=0

10
= 2(4 +3K) "C,
k=0
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10 10
_ n n
4; C, +3; K"C,
= 4(2'°) +3x10x2°
=19 x 210
so=0andPB =19
Thus, o+ =19

Definite Integration

5.

Ans.

Sol.

Ans.

Sol.
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Let P(x) be a real polynomial of degree 3 which vanishes at x = —3. Let P(x) have local minima at x = 1, local

1
maxima at x =-1 and IP(x)dx =18, then the sum of all the coefficients of the polynomial P(x) is equal to
-1

Waﬁ3wwma§wP(x)%‘,x—rﬁx=—3t|??131€ﬁaﬁ1§|wP(x)a»‘rwﬁhﬁﬂaﬁx=1q?,
'\’WWX=—1H€’HJ‘P(X)dX=18§ﬁWP(X)EﬁWWWWW% .
-1

(8)
P'(x)=a(x+1)(x-1)
- P(x) = %—ax+c

P(-3) = 0 (given)
=a(-9+3)+C=0
=>6a=C (i)

1 1 3
Also, ~"P(x)dx =18= j[a[% - x] + C]dx =18
-1 -1

= 0+2C=18=C=9
from(i)
3
a= —
2
3
P(x):x——§x+9
2 2

Sum of co-efficient=—1+9=8

Let the mirror image of the point (1, 3, a) with respect to the plane r (2? - 3 + 12) —b=0be (-3, 5, 2). Then,
the value of |a+b| is equal to

WWF.(Z?—EHQ)—b=0a‘>Wﬁa{ﬁg(lﬁ,a)av‘rfm‘wqﬁrﬁa(—&s,zﬁaﬁ |a+b| &1 A aRIER ¥

(@
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. P(1,3,a)
n *
I
—_—
ER
¢
Q(_31512)

Plane:2x—-y+z=b

R = [—1, 4, a;—zj — on plane

n2-443%2 _p
= a+2=2b+12 = a=2b+10 (1)
PQ<4,-2,a-2>
222l L 0-25a-4b-3
4 -2 a-2
~la+b =1
Function
7. If f(x) and g(x) are two polynomials such that the polynomial P(x) = f(x3) + x g(x3) is divisible by x> + x + 1, then

P(1) is equal to .
7. If f(x) T g(x) &1 9gUs 2 o9 fow agus P(x) = f(x°) + x g(x%), x> + x + 1 9§ s 8 a1 P(1) "R &

Ans. O

Sol. roots of X’ + X +1 are ® and ®? now
Q(co) =f(1)+wg(1l)=0..(1)
Q(o’) = f(1) + 0’g(1) = 0...(2)
Adding (1) and (2)
=2f(1)-g(1)=0
= g(1) =2f (1)
= f(1)=9(1)=0
Therefore,, Q(1) =f(1) +g(1)=0+0=0

MATRIX

8. Let | be an identity matrix of order 2 x2 and P = E 3} . Then the value of n e N for which P" =51 -8P is

equal to
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8. AT |, BIfS 2 x 2 HT THAS ST § AT P=[§ :ﬂ%?ﬁ neN &1 a8 99, s forw P? =51 - 8P 8, aRIax
g .
Ans. (6)

2 ~17[2 1] [-1 1
sol. P2:_5 —3} {5 -3}{-5 4}
P4=_—1 1}[—1 l}z{—4 3}
5 4]|-5 4|7 |-15 11
o [ 3“_1 1}{_11 8}
_15 11]|-5 4] |-40 29

5 0] [2 -1] [-11 8
and {o 5} [5 -3} [—40 29}

= P®=5|-8P
Thus,n=6
Limits
9. Let f : R —»R satisfy the equation f(x + y) = f(x). f(y) for all X, y € R and f(x) #0 for any x eR. If the

function f is differentiable at x = 0 and f'(0) = 3, then Ling%(f(h) -1) isequal to
9. A : R >R FHaR0 f(x + y) = f(x). f(y) V X, Y € R & Eg< &=ar & o1 f&5 f x e RS forw f(x) =0 7|
I e ffag x = 0 W @dweria g dr f(0) =3 7, dr ”ng%(f(h)—l) TRIR &

Ans. (3)
Sol. f(x +y) = f(x) .f(y) then
= f(x) = a*
= f(x)=a¢na
= f(0) = £na=3(given f(0) =3)
= a=¢el

f(x) = (%) = e

Area Under the Curve

10. Let y = y(x) be the solution of the differential equation xdy — ydx= ,[(Xz -y? )dx, x > 1, with y(1) =0. If the

area bounded by the linex =1, x =e™, y =0 and y = y(x) is ae?™ + b, then the value of 10(a. + B) is equal to

10. A ofEdme TR xdy — ydx= \[(X* - y?)dX, x = 1 BT & y = y(x) § T y(1) =0 ¥ AT J@wl x=1, x =

e", y=0 TAT y=y(x) ERT IR &7 &I &%l ae?™ + B 8, a1 10(cL + B) BT A SRR 2
Ans. (4)
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X

)
)

2
Sol.  xdy -ydx =x* —y?’dx = xdy—zydx = %Jl—y—zdx = I
X X

= sin’! [Xj = £n|x| +c
X

At x=1,y=0=c¢c=0
y =xsin (¢ nx)

A= J.xsin(énx)dx
1

K1

x =e',dx = e'dt = jeZt sin(t)dt

0

2t m 2
ae” +B = | S (2sint - cost) _lre
5 5
1 1
a_glﬁ_g

Thus, 10(a+p) =4
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