PHYSICS FOR NEET & AIIMS

HINTS & SOLUTIONS

EXERCISE - 1
1. (A) Slope d—y=3x2—6x—9
’ P dx

d
if tangent is parallel to the x—axis then Ey =0

= 3x*-6x-9=0 = x*-2x-3=0
= x*-3x++x-3=0 = (x3)x+1)=0
= x=3orx=-1 = y=—20ory=I12

2. (A) Enclosed area: A= nr?

dr
Herer=8 cm, m =5cm/s

dA
= o ~@D®)(5)=80mems

3. (B) v p=tnt

dp_d HE
4@ (tfnt) = (1)¢nt+ (t) L) =1+t

1
F=0 = 1+/t=0 = /mt=-1 = t=e*1=g
4. (C)Check AB =0

d
5. (A) Let side of cube be x then d_)t( =3 cm/s

av d
Ve =3 d—): =3 % 102 x 32900 cm’/s

6. (B)Resultant= /32 142 1122 =/52 +122 = 13N

7. (B)y(0.5) +(-08) +¢* =1
= 025+0.64+c*=1 = =011 = c=+ /011

8. (A) Let forcesbe A and B and B<AthenA+B =16

150

10.
12.

13.

14.

15.

16

17

Acos6=R=8 and Asin6=B

= A?=82+B? = A>B’=64
= (A-B)(A+B)=064 = A-B=4
= A=10N&B=6N

(A) Required unit vector

_ A+B _ 3i+6j-2k
A+B| 37467 +22

:%(3i+6j—212)

B) 11. (B)

(D) For zero resultant, sum of any two forces > remaining
force

(A) 3=¢+RP and b=¢+RQ but RP = -RQ

= 5+5:26+ﬁ+ﬁ = a+b=2¢

"=P+2Q

jos]]

(B)R=P+Q,

S R'.P=0 -

—

13+2é).13=0 = P24+2QP=0

R2=P*+Q2+ 2P.Q =P>+ Q> P*= Q> = R=Q

Starting
point

D 600—m —£—20 it
. (D)cos = :>r—1/2— units

10

. (4-1)i+(2+2)j+(3-3)k =§i_+37
v \/(4—1)2+(2+2)2+(3_3)2 55

7=(10)( 21+ 25) = 6i+5)
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18.
19.

20.

21.

22.

23.
24.

25.

26.

27.

28.
30.

(A) Use R”*=A?+ B>+ 2ABcosO or see options
©

B) Required angle = = = 520 _ 300
(B) Required angle 12 12 -

(C) Displacement = /12* + 5% +6°
=+/144+25+36 =~4/205=1431m

(D) |AxBl=v3 A-B

ABsin0 = \/gAB cosB

= tan@=+3 = 0=60°

|4+ Bl = A + B> + 24Bcos 60°

:\//P +B? +2ABG) =VA*+B*+ 4B

®)
(B) P+Q=R -~ Q=R-P
= Q*=R*+P?-2RPcosb,

1 I
= cos()l:E = 91:§

Now “P+Q+R=0 ~P+R=-Q
= P2+R?+2PRcosf,=Q?

1 27
= cos6, :—5 = 0, :?

(B) ' A.B =ABcosf
Projection of A on B = A cosf = ——
B

(A) Resultant = (Xz +y2)

= \/(x+y)2 +(x—y)2 +2(x+y)(x —y)cose
= X2ty =2(x*y?) +2 (x*-y*)cosb

1 (% +y\
= cose——L
1Y

(D) Projection onx—y plane = /32 1 12 =./10
A) 29. D)
(A) Velocity of one ball §, =i + J3j

Velocity of second ball §, = 2i + 2]

Angle between their path :

U0, 2+2Y3 1443
v, (2)(242)  2v2

=0=15°

cosO =

31. (A) Inaclockwise system k x j =

—

32. (B) |é’1 —éz| = \/12 +17-2(1)(1)cos 6 = ZSing

i j k
4. A)v=pxr=|1 -2 2
0 4 -3

= {(6-8)—J (-3)+ k(#)=—2{+3]+4k
=27 +3° +42 =Ja+9+16 =429

EXERCISE - 2

— —

1. (A)x*+4=y= 2xdx=dy butdy=2dx
S02xdx =2dx = 2x =2 = x=1 = y=12+4=5

2. (C) Atany instant x* + y*=5?

x

5m

2ms”

A} A} Ay ANNANNY
»

3
3

2x dy
Differentiating w.r.t. time 2x ot +2y — at =0

e &, W8
eredt dt =u = u 3 S

2 2 (4 3) 8
. —_MRZ——(—TCR R? = —poR?
O 53™ P 15"

2 ()i 8 o
& 15" 4t \15) \a,/3r%) OR)

dR
d__ZMR(dt) ( )(1)(1)(2) 4kgms
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P . Q R
sin120°  sin90° sin150°

T1/2

— =k (constant)

k
E—\/3 2:1

5. B) v |s+6|=

COSE_l
=T

|é—6| = 2$ing =2 x

6. (D)~ |a+brcl=1

“lal? +1b% +]c|? +2(ab+bc+ca)=1
= 1 +1+1+2(cos 0, +cos 0, +cosd,) =1

= cos0, + cos0, +cos 0, =1

7. (D) |a+b+c|_\/a +b2+c?+2(3b+bc+ca)

:>|5+6+E|:«/a2+b2+c2

=cos 135°=— L

V2

Q)

8 (O)a, —2a cosy—

A ﬂ, 5

Now a% +a’+a’ =50 = 4a’ +a’ +25=50
2
=>a, =5= ay:ix/§:> aX=i2\/g

9. (B)

= 32 +42 457 =52

10.

11.

12.

13.

14.

15.

16.

17.

B) - C=A+B .. C?=A2+B?+2ABcosH

If C? < A2+ B?then cos0 <0.

Therefore 6 >90°

(B) F, +F, +F, +F,

= (47 —5]+5k)+ (57 + 8]+ 6k)+(-37 + 4] - 7k)

+ (12 -37-2K) = 47 +2k

= motion will be in y—z plane

1. - 1 o 1,
(B) Area oftriangleZE(a X b) = E(b x¢)=—=(cxa)
ij ok
(©)T=rxF=[7 3 1|=14i-38j+16k
-3 1 5

(A) Here a.=45° so inclination of AC with x—axis is 45°.
So unit vector along AC

© o rer it
= cos45°i +sin45°j =
N2

(A) Displacement dr = dxi + dyj
but 3y +kx=5s03dy +kdx =0

= dF = dxi — K = (- 55 ax
3 3
Work done is zero if E dr =0

(2{+3j).[{_§ﬂ dx =0=(2-k)dx=0 = k=2

(A) For triangle ABC: AB + BC +CA =0
AB +BC +2CA

—AB+BC+CA+CA =0+CA =CA

Now

(©) (5+3b).(7a-5b) =0

= 72— 15b>+16a-b =0 )
and  (3-4b)-(7a-2b) =

— 7a2+8b2-30a-b=0 ..(ii)
By adding (i) and (ii)

— —23b*+463-b=0 = 23-b="b*
So 7a’-15b2+8b>=0=a’=b’

= 2abcosb = b? = 2cos0=1

— 0=cos(1/2)=60°
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EXERCISE -3

P-1 (Matrix Match)

1. (A)—q,(B)-r, (C)-s, (D)-s
2. (A) »r,(B)>p,(C)—>q,(D) >s
3. (A)—>qB)—>r(C)—>p,(D) —>s

EXERCISE - 3

P-2 (Assertion & Reason)

A C 3..C 4 D 5 B 6. A
C B 9. D 10. A 11. A 12. A

EXERCISE - 4

P-1 (NEET/AIPMT)

2. D 3. D 4 D

2.
8.

.

EXERCISE - 4

i

[
>

il

[

(C) Since x = 0 is one of the solution so the product
will be zero.

i

(B) log(—2x)=2log (x+ 1)

—-2x>0 = x<0 ... )

x+1>0 = x>-1 .. (ii)

from (i) & (ii), we getx € (-1, 0)
—-2x=(x+1)) = xX2+4x+1=0

_4+2J_ =-2+3

sox=—2+ \/5 only one solution lies in (-1, 0)

w

(C) log, 15 log,, 2 log, 1/6
log15 o log2 N log1/6
log2 logl/6  log3

log(3x5)
= W =1+log,5>2 (but <3)

=

(B) Casel
[x]-2x=4 .. (D
= [x]-2(x]+ {x})=4
= [x]+2{x}+4=0 ... (ii)
0<2 {x}<2

0<-[x]-4<2 = -6<[x]<-4
= [x]=-4,-5
-9

from (i) we get x=—4, >

Casell

[x] —2x=-4 ...(iii)
[x]=2x—4

[x]=2([x]+ {x})—4

2 {x}=4-[x] ... (iv)
0<2{x}<2

0<4-[x]<2

2<[x]<4 .. [x]=3.4

Uyl

vy =

7
2

Number of solutions of [[x] — 2x| = 4 are 4.

from (iii) we getx =4,

(©) () logq (¥ +x+1)>-1 = x*+x+1<3
3

= xX*+x-2<0 = (x+2)(x-1)<0

= xe(-2,»y L. (4]
and (i) x*+x+1>0 =xeR ... ?2)
by(1)&(2)xe(-2,1)

(A)5{x} =x+[x] (i)
[x]— {x} = % e (i)

0<{x}<l1

= 0<[x]- l <1 (by (ii)
1
= [x]=1 . {x}= 5

5
from (i) we get 5 =x+1

3
X=5, (one value)

(D) [x*-9|+|x>—4|=5

=9+ [x*—4]  =|(x*-9)-(x*-4)|

= xX-9)x*-4)<0{Ja|+|b|=|a—b] & a.b<0}
=xe[-3,-2]U[2,3]

(B) Herex#0
Casel whenx>-2
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2|- 2 o1
% <2 = ~ <2 .. Volume of the parallelopiped formed by a3, b, ¢ iSZ
1 B X C _—(é'xé’)xé l ar
= L <1= (x-1)/x>0 c 2 4 @
xe[-2,00U(l,00) .. 1
Casell whenx<-2 Lo lbxcel= 4 = 22
| x+2]—x —2-2x 1+x
e <2 = ——+1>0 . 1 1
X length of altitude = i 242 = E
= (1+2x)/x>0 = x € (—w0,—2) ..(i1)
. from (i) and (ii) we get x € (—o0, 0) U (1, ) 15. (B) Let a=Ab +uc
< < Lo
9. (D)0<log[2x]<1 b 3&.d
1<2x]<e =[2x]=1,2 = 1<2x<3 then ===
1 3 -
L= <x< — . (Ab+pc)b  (Ab+pc)d
2 2 ie. =
b d
10. (A)fa]+[b|=la=b] = ab<0 O MRi+ ) +u( - k)21 +])
(xX*-5x+7) (x>~ 5x—14)<0 1.C. NG
x-7(x+2)<0 = xe[-2,7] A o
~M2i+ )+ pli—j+k)] - (+2K)
11. (B) When (i) P=0 then it has infinte slution - J5
(i) if 4 <P<0or0<P<4 ie. Md+1)+pR-1)=A1)+p(1+2)iec. 41=0
then it intersect at 2 points ie. A=0
(iii) P > 4 or P < — 4 then it has only one solution . i ] +k
. A=
3

16. (C)  T7.a=0,|rxb| =|F| |b| and |Fx&|=

|F||¢] = F.La,b,c

. a,b,¢ arecoplaner. .. [a b cl=0
12. (C)use Al°9%B =B
Basic (F) 17. (C) Since 51, 52 & 53 are non-coplanar vectors
e (m3) = pn3 S x+ty=-3=0 . (1)
s 2x—y+2=0 ... (ii)
=e™=3 2x+y+1=0 (i)
From (1) & (i1) x=1/3, y=28/3
13. (D)0= (3 +b) . (24 + 3b) ¥ (33 — 2b) - from (iil) Ae— %
= (3B axb—_93xb)=_13 (@3 +b)  (axb ...
(a+b). (-4axb-9axb)=-13( ) . (@axb)  Bxé 14k
o L 18. D) 3’ = —=— =
which is true for all values of aandb . [abc] 2

14. (D) Volume of the parallelopiped formed by &', b', ¢ is | 19- (A)@a+2b+3c=0 = a xb + 3¢xb=0
4 -
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20.

21.

22.

23.

(B)Let T =/(bx&)+m(¢xa)+n(axb)

r.a=/[abc] = (=1
=3

similarlym=2 ,n
. T =(bxc)+2(cxa)+3(axb)

(C) Since g, 5,6 form a right-handed system, therefore

(A) S1 : Obvious
s2: (41+7]-2K) - (31-4]+7K) = 1 +11] - ok

form a triangle .

ol

S3:a . (@+Db) x (a+b+c)=a. (@a+b) x

x (bx¢) = (b.¢) a

ol

- (3.b)¢ = (.¢)a - (@.b)¢ =

¢ x(axb)=(b.¢)a - (a.¢)b
—(@.b)¢—(a.¢)b = (bxC)x a =0
(B)S1: g and )3 are parallel vectors.

S2: 3 . p may take negative values also.

S3: |(@+b)x(@-b)| = |~(3axb)+(bx3a)|
—2 |bxa]

S4: (axb)® = (axb) . (axb)

~ 3. (bx(axb) =a. ((6.6)a-(3.5)b)

=(a.a)(b.b)-(a.b)(b.a)

- SO
angle between @ and b is -

3
a+b
S2:

A vector in the direction of angle bisector

ofaandbisa+b
the given statement is not correct in general
A o o- I 212 _ -
S3:(@.i2+@.j)2+(@.k?=1al" =2

S4 : Any vector in the plane | + ] +K

and— | + it k is of the form
a(i+]+k)+pEi+j+k) =@-Pi+@+p)j+
(a+pk
this will be perpendicular with i — ] —K
if(a-P)—(a+P)—(a+P)=0 = a=-3p

Hence the required vector is of the form (-4 —2 ] —2k )

statement is false

25. A—>(q),B—>(p), C—> (), D> (r)

By using definitions of modulus, greatest integer and
fractional part function, obviously.

26. A> (1), B—> (p),C—(q), D> (s)

*and 2a-b=3i+2
2

—
Z
Ql
+
(o p]
Il
—

B) |a+b+c|= 6

= 82+b2+C62+23-b+2b-C+2¢-3 =6

—2 T N -~
_3 4|~ —2i-14j-10k

.. Area= 5\/5
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27.

156

(D) g is perpendicular
b+¢ = a-b+a-¢=0 e (i)
b is perpendicular 3+ ¢ =

¢ is perpendicular 3+ p = ¢-a+¢-b =0

from (i), (ii) and (iii) we get

(D) Statement 1 is false

Sum of the length of any two sides of a triangle is
greater than length of third side

Statement 2 is true
aZ+c2-b2<0

then cos B <0 = B is obtuse

28.

29.

30.

(C) The result can be easily understood with the help of
nature of graph of y = log x

(B) Both the statements are correct but statement—2 is
not correct explanation of statement—1 because

vectors B, 6, 8 in statement—1 are coplanar.

(D) Statement—1 is false and Statement-2 is true.
Since a.(bx¢) =0

a, 6, C are coplanar




