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SECTION-A
Topic :- 3D
Subtopic:- (M170)
Level :- Tough
1. A plane passes through the points A(1, 2, 3), B(2, 3, 1) and C(2, 4, 2). If O is the origin and P

is (2, -1, 1), then the projection of OP on this plane is of length:

2 2 2 2
(1)\/; (2)\/; (3)\/; (4)\/;
1. e |Add, fagei A(L, 2, 3), B(2, 3, 1) @1 C(2, 4, 2) ¥ B Wl &1 Ak O g a5 © T2 P, fag
(2, -1, 1) &, < 39 WHddl IR OP & ey &l owTs &

2 2 2 2
0 o e 02
Ans. (3)

Sol. A(1, 2, 3), B(2, 3, 1), C(2, 4, 2), 0(0, 0, 0)
Equation of plane passing through A, B, C will be
Xx-1 y-2 z-3
2-1 3-2 1-3|=0
2-1 4-2 2-3
x-1 y-2 z-3
=0

U
|
N

1 2 -1

x-1)(F1+4)-(y-2)(-1+2)+(z-3)(2-1)=0

(x-1)3)-(y-2)(1) +(z-3)(1) =0
3Xx-3-y+2+z-3=0

O

3Xx -y +z-4=0,is the required plane.
Now, given O(0, 0, 0) & P(2, -1, 1)

Planeis3x -y +z-4=0
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O’ & P’ are foot of perpendiculars.

for O’
x-0 y-0 z-0 -(0-0+0-4)
3 -1 1 9+1+1
X_y_z_4
3 -1 1 11
o2 -4 4
1171111
for P’

X-2 y+1_z—1=—(3(2)—(—1)+1—4)

3 -1 1 9+1+1

Xx-2 y+1 z-1 (-4
3 -1 1

P ﬁ+2, i—1, j+1
11 11
p(10 =7 7
11711711
2 2 2
O'P'= E—E + i+i + l—i
11 11 11 11 11 11

= O'P'=%\/4+9+9

J22
O'p'= Vo2
= 11
L opro¥2xiit
11
= O'P'= 2
11
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Topic :- Set & Relation

Subtopic:- Set & Relation

Level :- Medium

2.

Ans.
Sol.

The contrapositive of the statement “If you will work, you will earn money” is:
(1) If you will not earn money, you will not work

(2) You will earn money, if you will not work

(3) If you will earn money, you will work

(4) To earn money, you need to work

BT A GH B B, JH U7 BHSN” BT JfEAD AT &
(1) afe o g &1 BHRIN, A B T8 RO

(2) A &9 HARIA, Al 7 HE el IR0

(3) I A & BB, A BH IO

(4) g9 F & oY, TR S B DI MIeIRhaT 8

(1)

Contrapositive of p —» q is ~q —»~p

p— you will work

g — you will earn money

~q — you will not earn money

~p — you will not work

~q —~p = if you will not earn money, you will not work.

Topic :- Complex Number
Subtopic:- (M253)
Level :- Easy

3.

Ans.
Sol.
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If a, Be R are such that 1 - 2i (here i? = -1) is a root of z2 + az + B = 0, then (a - B) is equal
to:

(1) 7 (2) -3 (3)3 (4)-7

AT a, pe RE, NS U 22+ 0z + =0F TH g7 1 - 2i (FBTi2 = -18) & @ (o0 - P) TR ¢
(1)7 (2) -3 (3)3 (4)-7

(4)

(1-2i)" +a(1-2i) +p=0
1-4-4i +o-2ia+p=0
(oc+[3—3)—i(4+20c)=0
o0+p-3=0 & 4+2a =0
a=-2 pB=5

a-p=-7




Topic :- D.I.
Subtopic:- (M108)

Level :- Medium

4.

Ans.

Sol.

n/2
If In= I cot" xdx , then:
n/4
(1) 1 , 1 , ! arein G.P.
L+I, I;+I; I,+1g
(2) 1 1 1 are in A.P.

L+, I+ I+
(3) I + 14, Is + Is, Is + Is are in A.P.
(4)2 + 14, (I3 + Is)?, Is + Is are in G.P.

n/2
Ife In= I cot" xdx g, dr :
n/4
1 1 1 L
1 , , G.P. #
( )IZ+I4 L+ I, +1g g
(2) 1 1 L ap g

L+l IL+L" I, +1
(3)I+14 I3+ 15, s+ s AP. H &
()2 + Ia, (Is + Is)2, I+ + Is G.P. § &
(2)

2
I _+1 =jcot"x.cosec2xdx
2

o 1y = n Jlr 1
L +I4=%,I3 +1 :%, I +I, :%
Topic :- Matrix
Subtopic:- (M181)
Level :- Easy
-

5.

If for the matrix, A = {1
a P

(N1 (2) 3

A

N

~(cot x)n+1
n+1

(3) 2
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}, AAT = I, then the value of a* + p#is:

(4)4
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5. aﬁawg:s'A=E _Ba}$mAAT=12§ﬁa4+B4WW§:

(1)1 (2) 3 (3) 2 (4) 4
Ans. (1)

1 -of|1l a| [1+0® a-ap| (1 O
sl L B} = B}_[a-aﬁ oc2+B2}{0 1}

Topic :- Function
Subtopic:- (M196)
Level :- Easy

6. Let x denote the total number of one-one functions from a set A with 3 elements to a set B with
5 elements and y denote the total nhumber of one-one functions from the set A to the set A x B.
Then:
(1) y = 273x (2) 2y = 91x (3)y = 91x (4)2y = 273x

6. AT X ,3 39Idl & Uh 99 A ¥ 5 dgdl & U FYead B § Thd! Bl bl ddl AT Bl g 8 T Y,
agead A 9T A X B # Uhd! Bl @ gl W B q9ar 8 arn
(1)y = 273x (2) 2y = 91x (3)y = 91x (4)2y = 273x

Ans. (2)

Sol. Number of elements in A =
Number of elements in B =
Number of elements in A X

00 (¢

3
5
B =

Number of one-one function Number of one-one function
XxX=5x4x3 y =15 x 14 x 13
x = 60 y—15><4><1?4><13

7

=60 x = x 13
y 2

2y = (13)(7x)
2y = 91x
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Topic :- Ellipse
Subtopic:- (M280)

Level :- Medium

7.

Ans.

Sol.
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If the curve x? + 2y? = 2 intersects the line x + y = 1 at two points P and Q, then the angle

subtended by the line segment PQ at the origin is:

s -1 1 T -1 1 T -1 1 s -1 1
(1)§+tan (Zj (2) E_tan (Zj (3) E-l—tan (5] (4) E_tan (gj

I ah, x2 + 2y2 = 2@ X + y = 1 B &l g3l P @1 Q W dledr &, d YT ©s PQ R Jd fag W)
SR 7T BT F

(1)g+tan'1(%j (2) g—tan'l(%j (3) g+tan‘1(%j (4) g—tan‘lgj
(1)
2 y2

X
Elli —+—=1
pse =+

Line x+y=1
Q(0,1)

Using homogenisation

X2 + 2y? = 2(1)?

X2 + 2y?2 = 2(x + y)?

X2 4+ 2y? = 2x% + 2y? + 4xy

X2+ 4xy =0
for ax? + 2hxy + by? =
2Jh? -ab
tano =
a+b
NOE
tand = |—————
1+0
tano = -4
coto = —l
4

1
0 =cot!l-=
cot ()
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Ans.

Sol.

1
= - -1 =
6 = n - cot (‘J
T (1
=n-|z-—-tan"| =
o= [2 (4D

T -1 1
0= —+tan’!| =
2" (4j

Topic :- I1.I.
Subtopic:- (M121)

Level :- Medium

3 log, 2x 2log, 2x

+5e
4 5e3logex _ 7e2|oge X

The integral I dx, x > 0, is equal to:

4Ioge

(where c is a constant of integration)

(1) loge|x? + 5x - 7| + ¢ (2) %Ioge|x2+5x—7| +c
(3) 4loge|x2 + 5x - 7| + ¢ (4) 10geyx2 +5x-7 + C

3log, 2x 2log, 2x

+ 5e

e
dx,x >0, SRR & :
je4logex n 5e3|ogex _ 7e2|ogex ! ! &

(STET ¢ T AHTHA 3R )

(1) loge|x?2 + 5x - 7| + C (2) %Ioge|x2+5x—7| +cC

(3) 4loge|x® + 5x - 7| + ¢ (4) logeNXx2 +5x-7 + ¢
(3)

3log, 2x 2log, 2x

+5e
+ 5e3|ogex _ 7e2|ogex

8% +5(4x?)
_-[x +5x% - 7x?
8x? +20x?
:Ix4+5x3—7x2

e
4log, x

e

_[ 8x +20
X% +5x -7

I 2x+5 Let x> +5x-7=t
x? +5x 7 (2x +5)dx =dt
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_padt
R
- 4In|t|+C

=4In‘(x2+5x—7)‘+c

Topic :- Hyperbola
Subtopic:- (M273)
Level :- Medium

9.

Ans.

Sol.
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2 y2

A hyperbola passes through the foci of the ellipse )2(_5+E =1 and its transverse and conjugate
axes coincide with major and minor axes of the ellipse, respectively. If the product of their

eccentricities is one, then the equation of the hyperbola is:
2 2 2 2

x‘ y x‘ y
1y 2 Y 4 2) 2 -Y 4
1 9 4 (2) 9 16

2 y2
3)x2-y2=9 e
(3)x* -y (4) 9 25
WWW2—5+E—1 B AT A Bl AT & qAT $HD AR 3R GG a7 T <reige
% A 3R 37 3fell & FHAwY T | AR D IShadRll BT UHEHS U B, O ffauRaerd &1 FHaeR e

X2 y2 2 y2

1y 2 Y 4 2 ———=1
1 9 4 (2) 16

XZ y2
3)x2-y2 =9 4y Y
(3) x* -y (4) 9 25
(2)

—‘,1— 16 _3 foci (xae, 0)
25 5
Foci =(+3,0)
X2 y2

Let equation of hyperbolabep—? =1

Passes through (£3, 0)
>=9,A=3,e,=




® ™
M OTION JEE MAIN 2021 25% Feb. 2021 | Shift 2

Topic :- Limit
Subtopic:- (M61)
Level :- Easy

|1 n n n . .
10. )I('Dl _ﬁ+ (e 1 + (e 27 +ornenn 2n-17 is equal to:
1 1 1
(1) 1 (2) 3 _ (3) 5 (4) )
10. lim 1+ n + n +oreenn +L TR &
x>e| N (n+1)? (n+ 2)? (2n-1)? |
1 1 1
(1)1 (2) 3 (3) 5 (4) )
Ans. (3)
LimS " i S n? _dx
im> ——— =LimY_ £(1+x)2

> 15 (n+r) TS (1 N r)z

=— 1 lj—l—l :l
1+x], 2 2

Topic :- Prob.

Subtopic:- (M231)

Level :- Medium

11. In a group of 400 people, 160 are smokers and non-vegetarian; 100 are smokers and
vegetarian and the remaining 140 are non-smokers and vegetarian. Their chances of getting a
particular chest disorder are 35%, 20% and 10% respectively. A person is chosen from the
group at random and is found to be suffering from the chest disorder. The probability that the
selected person is a smoker and non-vegetarian is:

7 8 14 28

(1) 2 () 2 ) 2 (4) 22
11. 400 @ & s G98 ¥, 160 gHUH oA © a1 TRl §; 100 gaUE &xd § d2il 9MHER & 3R 4rel
140 gHue & BRI AT WMHEN 8| ITBI BNl & Th AT ABR &9 &1 FAFT HA: 35%, 20% T

10% 2| 39 9 ¥ 9 Ue Afed agfed g1 Sl & 97 I8 U il & 6 99 Bl & fAeR 7 S9 g
IfHT & U SR dTel JAT AEERT 81 &1 YR &

Sol.

7 8 14 28
1) — 2) — 3) — 4) =—
()45 ()45 ()45 ()45
Ans. (4)
Sol. Based on Baye’s theorem
160 x 32
- 100
Probability = 35 >0 10
[160><100J+[100x100J+[140x100J
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9000

28
45

Topic :- Determinant
Subtopic:- (M190)
Level :- Medium
12. The following system of linear equations
3x+3y+2z=9
3x+2y+2z2=9
X-y+4z=38
(1) does not have any solution
(2) has a unique solution
(3) has a solution (a, B, ) satisfying o + B2 + v> = 12

(4) has infinitely many solutions

12, Ra® IR FaE
3x+3y+2z=9
3Xx+2y+2z2=9
X-y+4z=38
(1) &1 BIg g el &
(2) & ®aT Uh A
(3) & U& B (o, B, 7) & S a + B2 + y3 = 12 &I FJee Fxar 2
(4) & 3 BA

Ans. (2)
2 3 2
Sol. A=3 2 2/ =-20=0 . unique solution
1 -1 4
9 3 2
Ax = |9 2 2/ =0
8 -1 4
2 9 2
Ay=13 9 2| =-20
1 8 4
2 3 9
Az =3 2 9| =-40
1 -1 8

Toll Free : 1800-212-1799
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X=A_X=O
A
A
=Y =1
y A
Z=£=2
A

Unique solution: (0, 1, 2)

Topic:- S&P
Subtopic:- (M21)

Level :- Easy

13. The minimum value of f(x) = a® +a'™® , where a, x e R and a > 0, is equal to:
1

(a+ > (2)a+1 (3) 2a (4) 24a
13. f(x) = a® +al™® , iEfa, x e Rd2Ta > 0 € &1 FIaq A1 SRR ©
(1) a+ % (2)a+ 1 (3) 2a (4) 24a
Ans. (4)
Sol. AM > GM
o, @
a

Topic :- Function
Subtopic:- (M200)

Level :- Medium

X
14. A function f(x) is given by f(x) = 5X5—5, then the sum of the series
+

1{%) . f[zz_oj ¥ f(%} - f(%)

is equal to:
19 49 39 29
(1) > (2) > (3) > (4) >
14. P Bad f(x), f(x) = %,mﬁ?ﬂw%ﬁ ar oy
+
1 2 3 39
f(%j + f[%j + f(%] + + f(%]
BT ANTHS aI6R ©
19 49 39 29
(1) > (2) > (3) > (4) >
Ans. (3)

Toll Free : 1800-212-1799
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Sol.

5 .
f(x)_ﬁ (D)
52—)(

f(Z—X) _52—)( +5

5 .
f(2-x)= B (i)
Adding equation (i) and(ii)
f(x)+f(2-x) =1

f30) +1(35)
j(%)”(%l

f(ﬁ)”(ﬂ} 1
20 20

20 1
ﬁ] ==

139
19+ =22
= +2:>2

Topic :- Q.E.
Subtopic:- (M8)
Level :- Easy

andf(

15. Let o and B be the roots of x?2 - 6x - 2 = 0. If an = " — B" for n > 1, then the value of EJM;A

dg
is:

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

15. & xz-sx-z=ozmmasn;s%|aﬁnzmman:an-gn%zﬁ%mm%;
9

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

Ans. (3)

_ /a a+p=6
Sol. X2—6x—2—0\|3 of = -2

0’-60-2=0= 0’-2= 6a
B°-6B-2=0=p*-2=6B

Toll Free : 1800-212-1799
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8, -2, [« -p")-2(c"-p%)

3a, 3(a’ - p%)
_(am —2018)—([310 _258)
- 3(a’ - %)
~ ol (oc2 —2)—[38 ([32 —2)
- 3(a’ - B°)
_o*(6a)-B°(6B) 6(«"-F°) 6 _

3c°-p°) 3(e’-p) 3

Now

Topic :- Determinant
Subtopic:- (M188)
Level :- Tough

16.

16.

Ans.

Sol.

Toll Free : 1800-212-1799
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Let A be a 3 x 3 matrix with det(A) = 4. Let R; denote the i*" row of A. If a matrix B is obtained
by performing the operation R2— 2Rz + 5R3 on 2A, then det(B) is equal to:

(1) 64 (2) 16 (3) 80 (4) 128

AT A U6 3 X 3 AMGE © a7 det(A) = 4 8| AT R, 3ME A & i ufdd &1 <wifar 21 afs 2A W <fhar
R2— 2Rz + 5R3 @ UANT & 3MeYE B U &IaT 8, o det(B) SRR ® :

(1) 64 (2) 16 (3) 80 (4) 128
(1)

Ry Ry Ry
A=IR,; R, Ry

R R R

2R, 2R, 2R,
2A=|2R,, 2R,, 2R,
2R, 2R, 2R,

R, - 2R, +5R,

2I:{11 2R12 2R13
B=|4R, +10R,, 4R,,+10R,, 4R,,+10R.,
2R, 2R, 2R,
R, >R, - 5R,

2R, 2R, 2R,
B=|4R, 4R,, 4R,
2R, 2R,, 2R,
2Rll 2R12 2R13
B|=|4R,, 4R,, 4R,
2R31 2R32 2R33

Rll R12 R13
B=2x2x4[R,, R, R,
R31 R32 R33
=16x4
= 64
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Topic :- Parabola

Subtopic:- (M280)

Level :- Medium

17. The shortest distance between the line x - y = 1 and the curve x? = 2y is:

1 1 1

1) = 2)0 3) — 4) =
(1) > (2) (3) VA (4) 7

17. X@Ix-y=170ah x2 =2y & 19 & FAdH I 2

1 1 1
1) = 2)0 3) — 4) —
(1) 5 (2) (3) A (4) N
Ans. (3)
Sol. Shortest distance must be along common normal
y x2= 2y
(h,h?/2) x-y =
X'« > X
D
yl
m1 (slope of line x-y = 1) = 1 = slope of perpendicular line =-1
2X 1
m=>=x=>m, =h= slope of normal - =
1
-~ =-1=h=1
h =

L 1
sopointis|1,=
g ( 2]

-1
1---1
D2 | __1

m‘zﬁ

Toll Free : 1800-212-1799
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Topic :- Prob.
Subtopic:- (M234)
Level :- Tough

18. Let A be a set of all 4-digit natural numbers whose exactly one digit is 7. Then the probability
that a randomly chosen element of A leaves remainder 2 when divided by 5 is:
1 2 97 122
1) = 2) = 3) =— 4) =<
()5 ()9 ()297 ()297
18. AN 4-3(® B T gAYURIRARl, @ d9d U i 7 5, B 99 A ©| Al A ¥ I5fBH g1 T Th
FITT BT 5 ¥ AR B IR WIehe 2 M B WIfhdT ¥

1 2 97 122
1) = 2) = 3) — 4) =<
()5 ()9 ()297 ()297
Ans. (3)
Sol. Total cases
(4x9%x9%x9)-(3x9x%x9)
s (3x9%x9)-(2x9)+(8x9x9)
P lity =
robability @x9)-(3:97)
= 97
217
Topic :- ITF
Subtopic:- (M128)
Level :- Medium
19. cosec[Zcot‘l(S)+cos‘1[%ﬂ is equal to:
75 65 56 65
1) — 2) — 3) =— 4) 22
()56 ()56 ()33 ()33
19. cosec{z cot™1(5) + cos™! (%ﬂ IR 2
75 65 56 65
1) — 2) = 3) = 4) =22
()56 ()56 ()33 ()33
Ans. (2)

Sol. cosec (2 cot™!(5) + cos™! [%D

cosec|2tan™ 1 +cos™ 4
5 5

Toll Free : 1800-212-1799
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=cosec| tan™

= cosec| tan™ = +cos™ 4
12 5

Let tan™(5/12)=6 =sin6 =£, cos 0 _12
13 13

(4 4 . 3
d 2= =— and >
and cos [5] ¢ = cos¢ c and sing c

cosec(6 +¢)

1
sin6cos ¢ +cosOsing

165
4 12 3 56

=
13’5 13'5

Topic :- Trigo Phase - I1
Subtopic:- Mixed (M38)
Level :- Medium

20. If 0 < x, y <mand cosx + cosy — cos(X + y) = %, then sinx + cosy is equal to:

ﬁ

1) 1+\/§
2 2

2) 1-v3 _zﬁ

( ( (3) (4) %

20. ufR 0 < x, y < dAT cosSX + cosy — cos(X + y) = % g, @ sinx + cosy &XTR ¥ :

1+3 1-3 B 1
> (2) —— 3 = (4) 5

(1)

Ans. (1)

Sol.

Toll Free : 1800-212-1799
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cos Xty .sin X .sin y :1
2 2 2) 8
. X y
Possible when 5:30"& 5:30°
X =Yy =60°

V31 BB+l

SinX+Cosy = —+ =
2 2 2

SECTION-B

Topic :- Limit
Subtopic:- (M61)

Level :- Medium

1.  If lim ax (e 1)

——~ 7 exists and is equal to b, then the value of a - 2b is
x>0 ax(e4x —1)

ax — (e“x - 1)

1. e lim— ) HraRaa 2 dM IE b P WX 2, dl a — 2b &7 A4 &
x—0 ax(e“x—l)
Ans. (5)
i ax - (e4X —1)

=0 ax(e™ -1)

Applying L' Hospital Rule

. a-4e¥

i a(e™ -1)+ax(4e™) =0a=4

Sol. Applying L' Hospital Rule

lim ~16e™

>0 a(4e™ ) +a(4e™)+ax(16e)
-6 _-16 1 _

da+d4a 32 2

a-2b=4 —2[_71] =4+1=5

Toll Free : 1800-212-1799
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Topic :- Tangent & normal

Subtopic:- (M289)

Level :- Tough

2. (x - 3)?+y?=9and the parabola y?> = 4x. If the two points of contact (a, b) and (c, d) are
distinct and lie in the first quadrant, then 2(a+c) is equal to

2. A (x - 3)2+y2=9 TAT WaeT y2 = 4x &I Th IHIES W T 3@ g1 e <1 duss fag (a, b) d@or (¢, d)
e € o o Tgufer § B A 2(a+c) WK 2 |

Ans. (9)

Sol. Circle: (x - 3)2+ y?=9
Parabola: y? = 4x

Let tangenty = mx + %

y=mx+ =
m

m2x-my +1=0

the above line is also tangent to circle

(x-3)°+y?>=9

~.1 from (3,0) =3

3m*-0+1
N

(3m? + 1)?2 = 9(m? + m*)

6m2 + 1 + 9m* = 9m?2 + 9m*

=3

3m?2=1
1
m=+——
NE)
~.tangent is
y= 1x+ 3 or  y=-—+-x-.3
B B
(it will be used) (rejected)
m= L
B

Toll Free : 1800-212-1799
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‘ (c,d)
(ab)__

a 2a
for Parabola (F' Ej = (3, 2\/5)

(c, d)
1
for Circle = —=Xx+ 3 & Xx-32+vy2=9
y N ( ) +y
1 2
solving, X=-3)2+ | —=x++3| =9
o o[

x2+9—6x+%x2+3+2x=9

ix2—4x+3=0
3

4x2 - 12x+9=0

4x2 -6x-6Xx+9 =0
2x(2x - 3) - 3(2x-3) =0
(2x-3)(2x-3) =0

X=§
2
1 (3
1= g3
y=3.5
2
_ 33
V=
(3 383
(a,b)=(§, TJ
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Topic :- D.I.
Subtopic:- (M108)

Level :- Medium

3. The value of j‘ ‘3x2 -3x —6‘ dx is
)

2
3. ”3x2—3x—6‘ dx @7 7}
Ans. (_;.9)
2
Sol. 3j|x2—x—2|dx x2=-x-2
2
=(x-2)(x+1)

Topic :- Binomial Theorem
Subtopic:- (M29)
Level :- Medium

4. If the remainder when x is divided by 4 is 3, then the remainder when (2020+x)2%%2js divided
by 8 is .

4. I x BT 4 I ARTT R R 4RG3 8, a1 (2020+x)202 31 8 Ao axe W 9IRIhd &

Ans. (1)

Sol. letx=4k + 3
(2020 + x)2022
= (2020 + 4k + 3)2022
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= (4(505) + 4k + 3)2022

= (4P + 3)2022

= (4P + 4 - 1)2022

= (4A - 1)2022

2022C(4A)0(~1)2022 4 2022C1(4A)1(-1)2021 4 .
1+ 8%

Reminder is 1.

Topic :- 3D
Subtopic:- (M168)
Level :- Tough

5. A line ‘¢’ passing through origin is perpendicular to the lines
iF=(B+t)i+(-1+2t)j+(4+2t)k
€2:F=(3+25)'i\+(3+25)'j+(2+s)|2
If the co-ordinates of the point in the first octant on ‘72’ at the distance of \/1_7 from the point
of intersection of /" and ‘71" are (a, b, c), then 18(a+b+c) is equal to
5. o favg A BIHR SETel U @ ¢, @l
0 :F=(3+t)'i\+(—1+2t)'j+(4+2t)lz
€2:F=(3+25)'i\+(3+25)'j+(2+s)|2
W oEdq €1 Al Vo' W U el T ¥ v fawg (a, b, ¢) B ¢ den ' @ ulesed fisg A g9 17
ar 18(a+b+c) SRR B |
Ans. (44)
Sol. €1:F:(3+t)?+(—1+2t)3+(4+2t)lz

_x—3=y+1=z—4

V4
ST 2 2

- D.R.ofr1=1,2,2

l,:F=(3+2s)i+(3+25)]+(2+s)k

x-3 y-3 z-2
02 = = D.R.of 12=2,2,1
2 2 2 1 = 2

D.R. of 7 is L to (1&¢2
D.R. of 7 || (f1 % (2) = (-2, 3, -2)
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Equation of 7 :

Solving /7 &/1
(27\’1 -3, 27\') = (lJ + 3, 2“ -1, 2|J + IJ)

= 2=p+3
-3 =2pu-1
20 =2y + 4

= H+3=2u+4
p=-1
A=1

P(2, -3, 2) {intersection point}
Let, Q(2v + 3, 2v + 3, v + 2) be point on /2

Now, PQ = \(2v+3-2)2 +(2v+3+3) +(v+2-2) = |17

= (2v+ 12+ 2v+6)2+ (v)2=17
= 9 +28v+36+1-17=0
= 92+ 28v+20=0
= 9v?+ 18v+ 10v+20=0
= (9v+ 10)(v+2)=0
= v = -2 (rejected), —%(accepted)
q(3-2,3-22, 2- 10
9 9 9
7 7 8
9’ 9’ 9
18(a + b + ¢)
7 7 8
—18(§+§+§J
= 44

Topic :- Differentiability
Subtopic:- (M71)

Level :- Medium

6. A function f is defined on [-3,3] as
f(x) - min{l x|,2—x2},—2 <x<2
[Ix1]] 2<|x[<3

where [x] denotes the greatest integer <x. The number of points, where f is not differentiable
in (-3,3) is
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6. [-3,3] R Ud %o f 5= gRT alR9ferg 2

- 2
f(X)z{mln{lxl,Z—x },—stsz

[1x]] ,2<|x|<3
ST [x] WEwH QUi < x ¥ | (-3,3) # S fwgeit @ |, oef f eader g A8 8 %
Ans. (5)
Sol.
o 13 o
o—o ) o—o
A NN

Points of non-differentiability in (-3, 3) areatx =-2, -1, 0, 1, 2.

i.e. 5 points.

Topic :- Tangent & normal
Subtopic:- (M288)
Level :- Medium

7. If the curves x = y* and xy = k cut at right angles, then (4k)°® is equal to
7. I I x = y* TAT Xy = k Uh T BT AT R Hled 8, a5 (4k)6 a_TeR 7
Ans. 4
Sol. 4y3d—y=1 & xd—y+y=0
dx dx
1 dy -y
m, =—— —_— =
o4y dx x 2
mm, =-1
1 -y 4
4y* X y
1 =1 and xy =k
4.y°
6 1 5
= — k =
Yy 4 = y
:kG =y30
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L (4k) =45 xk° =4

Topic:- P&C
Subtopic:- (M223)
Level :- Medium

8.
8.

Ans.
Sol.

The total number of two digit numbers *'n’, such that 3"+7" is a multiple of 10, is
Q1 3T B ARl 'n’, e forg 3n+7" 10 &1 U &, BT Bol AT © :

(45)

7" =(10-3)"=10K +(-3)"

" — 10K if n = odd
S 7"+3" =10K+(=3)" +3"

L » 10K +2.3"if n = even
Letn = 2t; teN

3" =3* =(10-1)
=10p+(-1)
=10p +1
s.ifn=eventhen7" + 3" will not be multiply of 10
Soifn isodd then only 7" +3" will be multiply of 10

- n=11,13, 15,........... ,99
.. Ans 45

Topic :- Vector
Subtopic:- (M161)

Level :- Easy

9.

Ans.
Sol.
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Let 3=1+0j+3kandb=3i-aj+k. If the area of the parallelogram whose adjacent sides are
represented by the vectors a and b is 83 square units, then a-b is equal to

A a=1+0j+3KaA b=31—oj+k B IR FER TS, RIS G qoiRi & dur b € &1 &
83 aif g@rg B, o &b wWaR |

2
a=i+oj+3k
B=3'f—ai+|,<\

Area of parallelogram = |axb |
= ‘(?+a'j+3|2)x(3'i\—a'j+lz)‘
83 = ‘(4a)?+8j—(4a)|2‘

(64)(3) = 1602 + 64 + 1602
(64)(3) = 3202 + 64
6 =0+ 2
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Topic :- D.E.
Subtopic:- (M137)

Level :- Medium

10.

10.

Ans.
Sol.

Toll Free : 1800-212-1799
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If the curve y = y(x) represented by the solution of the differential equation (2xy? - y)dx + xdx
= 0, passes through the intersection of the lines, 2x - 3y=1 and 3x+2y=8, then |y(1)] is equal
to .

Ife eade FHHRUT (2xy2 - y)dx + xdx = 0 & 81 y = y(x), ¥@RI 2x - 3y=1 @1 3x+2y=8 &
gfereses favg | g1dx ofrar & a1 |y(1)] /R 2 |

1

Given,

(2xy? - y)dx + xdx =0

o Mo Yo

dx X
S Lo L),

y< dx y (X

1

— =7

y

_1ldy _dz

y2 X dx

I.F. = eIX =X
z(x) = IZ(x)dx =x2+c¢

= Xox+c

y

As it passes through P(2, 1)

[Point of intersection of 2x — 3y = 1 and 3x + 2y = 8]

2

= =4+cC
1

= c=-2

= X=x2-2
Yy

Putx =1




= y(1)=-1
= ly()l =1
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