PHYSICS FOR JEE MAIN & ADVANCED

EXERCISE - 1

Single Choice

d
Slope d_z =3x*—6x-9

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

= 3x2-6x-9=0 = x2-2x-3=0
= x*-3x++x-3=0 = (x3)x+1)=0
= x=3orx=-1 = y=—20o0ry=12
Enclosed area : A= nr?

dr
So — =2nmr—
O dt dt

dr
Herer=8cm, — =5cm/s
dt

dA
= i (2m) (8) (5)=807m cm*/s

> p= tlnt
_ dp _ d _ [lj _
T (tlnt)=(1)®nt+(t) o) =1+ent

]
F=0 = 1+@nt=0 = @Ont=—1 — t:e*IZE
Check AB =0

dx
Let side of cube be x then E=3 cm/s

dv d
F V=R =3 d—fzs x 10 x 3=900 cm’/s

Resultant = 32 + 42 + 122 =+/52 +127 = 13N

J(0.5) +(-0.8) +¢* =1

= 025+0.64+c*=1 = ¢*=0.11 = c=%.0.11
Let forces be A and Band B<AthenA+B=16

AcosO=R=28 and Asin6 =B

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

HINTS & SOLUTIONS

9. Required unit vector

1 1 ~ A N
A+B  3i+6j-2k 71—(3i+6}—2f<)
A+B‘ rier+2r T

12. For zero resultant, sum of any two forces > remaining
force

13. £:£+ P and b=cr:+R
U

T
=4C
14. R=P+Q, R"=P +2Q
1 1 I I I rr
> R’-P:O-'-(P+2Q)~P:0:>P2+2Q.P:O

1

R2=P*+Q2+ 2P.Q =P>+ Q*- P’=Q> = R=Q

15.

Starting
point

10

10
0= —— = = ;
16. cos 60 . = r 12 20 units

17. V=

V= (10)@1+%}] = 6i+8]

18. Use R2=A2+B?+2ABcosO or see options

20. Required angle— —~ = 220 _ 30
. equlre ange— 12 = 12 =

21. Displacement= /12* + 5% +6°

=144 +25+36 =v205=1431m
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BASIC MATHS & VECTOR

22. % |AxBl=3 A-B -

24.

25.

26.

27.

30.

31.

32.

34.

= tane — \/5 = 92600

|4+ Bl=\ A2+ B + 24Bcos60°

=\/A2 +B? +2AB(%) =\ A*+B*+ 4B

> P+Q=R . Q=R-P
= Q*=R*+P?-2RPcosb,

= cosf,=

-
N | —

Now 7> P+Q+R=0 ~P+R=-Q

P?+R*+2PRcos0, = Q’
27

292:?

e
1

cos0, = ——
2

> Afg =ABcos6O

r
Projection of A on B=AcosO =

Resultant = (x2 + yz)

= \/(x—i-y)z +(x—y)2 +2(x+y)(x—y)cos@
= x> +y’=2(x+y?) +2 (x*-y?)cosd

1 (x> +y2\
2 y

Projection on x—y plane = /32 4 12 =./10

Velocity of one ball {/1 =1+43] j

= cosb=

Velocity of second ball {/2 =21+2]
Angle between their path :

24243
(2)(2@)

In a clockwise system k xj=1

1+f
242

rr
V,.V

cosf=——=%=
V1V2

=0=15°

|£1—£2|:\/12+12—2(1)(1)cos9:2sing
i 7k

v=oxr=[l 2 2
0 4 -3

=1(6-8)—J(3)+k#=-2i+3j+4k

T
M =122 432 14> =4+ 9+16 =29

ABsin 0 :\/gABcosE)

1.

EXERCISE -2

Part # I : Multiple Choice

x*+4=y= 2xdx=dy butdy=2dx

So2xdx=2dx = 2x=2 = x=1 = y=1>+4=5

At any instant x> + y*> = 52

x

Differentiati t. time 2 2—X+2 Q*O
1rrerentiating w.r.t. ime 2X dt y dt -
eredt ,dtw:u—3 ]
2 2 (4 3)
__MRZ__(—R R? R’
=3 537 P ®
di [i ) .y 4R [&ML} .
dt 157tp (SR) dt 15 4/3 R’ (5RY)
d—R*2MR(d—R]*2 1)(1)(2)=4 kgm?s™
T i) = )M @=4kgm’s
P Q R
sin120°  sin90° sinl150°
P _Q_ R
“ 201 12
2P Q
= ﬁ =1~ 71 =k (constant)
k
:>P:Q:R—\/_ ki = =v3:2:1

3
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PHYSICS FOR JEE MAIN & ADVANCED

5. Angle between a and i), 1 r 1 1
& ween @ 14. Areaoftrianglezz(gXb)=5(b><<r:)=5(<r:><2rl)
1
0= a —X+2+x+1 r R R
cos 0 = 15. r= ti + a sin ot]
ab m\/x +12 + x+1) fracosoliTasmoy
v dr n n
3 velocity= v = d -~ =— a®sin oti + a® cos tj
= >0 t
\/6[x2+1+(x+1)2} d2¥ T
0 Acceleration=—; i —am’ cosot 1—aw’ smwtjf— o’r
6. K=t -~2 —=1
-1 cos > 4
0 1 0 r.r I
T L . . .
CoOS—= — J_= 16. t=rxF=|7 3 1|=141-38j+16k
T2 T2 s 1 Y '
N B3
a—bl=2sin— =2 x — = rr 1 r
a 2 > V3 17. |4-Bl= 4Blcos6|=8 . |A x Bl = AB|sin 6] = 8+/3
7. 3 BB &= :>|tane|=—8f=\/3_ — 0=60°, 120°

~ aT’z +| @2 +| §| 2 (;&)l-}- ﬁ}-ﬁ- (Ha(%: 1 18. Here a.=45° so inclination of AC with x—axis is 45°. So

unit vector along AC
= 1+1+1+2(cos 0, +cos 0, +cos0,) = 1

0% . O"._’i""j
= cos0, + cos0, + cos 0, =1 = c0s45°1+sin45 _]—f
r o ri— T T R R
8. |a+b+C| = \/az +b +¢? +2(a.b+b.c+ .a) 19. Displacement d¥ = dxi+ dyj
I 1 1 Al _
> L (b+£): b-(£+ar1):0 &cr:-(zrl+b)=0 but 3y + kx =5s0 3dy +kdx =0
L L ~ kA ~ ka
= A.-bib-ctC-a=0 = d¥:dx1—§dx1:[1—gj)dx
T . S
Slatbtcl=+va? +b>+c? \/32 +4> +5% =542 Work done is zero if F.dr = 0

A A ~ ka _ _
9 a=2a, cosy—a——cos135°——L (21+3_])-(1——J)dx:0:>(2—k)deO:>ku
. %

a2 s\2 20. Fortr1ang1eABC AB+BC+ A=0

— AB+BC+CA+CA=0+CA=CA
21. (5+3b).(78=5b) =0

=5 a, -5 = a 24245 — 7a2-15b>+16 & -b =0 Q)

and  (5-4b).(75-2b) =0

Now ai+a§+ai =50 = 4a§+a§+25 =50

12.% C=A+B .. C?=A’+B*+2ABcosd

r . .o
If C2<A2+ B2 then cosd < 0. = 7a>+8b*-30a-b=0 ...(ii)
Therefore 6> 90° By adding (i) and (ii) 1
. . — 23b*+464-b=0 = 2a-b=b’

13. F, +F, +F
E+F +F 4k So 7a?—15b*+8b*=0 = a>=1?

= 2abcosd = b> = 2cos0=1
= 0=cos(1/2)=60°

+(121-35-2k) = 4j+2k Part # 11 : Assertion & Reason

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

= (43-55+5k)+ (=51 +87+6k)+(-31+45-7k)

= motion will be in y—z plane 52;

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



BASIC MATHS & VECTOR

EXERCISE -3

EXERCISE - 4

Part # I : Matrix Match Type

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

Part # Il : Comprehension

Comprehension 1

1L 1=,(100-2¢)" +(200 —4t)

\Y

J\
4m/s W

>

100 2t

200 4t

dl
2. For shortest distance a =0=1t=50 sec

30 1, =100 -2 x50) +(200 -4 x50)" =0

Comprehension 2
1. x=at,y=—-bt? = a’ly+bx’=0
I I
2 Yo ai—2btj att=0, as_g
dt dt

& .
3. — = -2bj
e 2bj
Comprehension 3

1. x=t-32+12t+20

v= 3 6112
dt
t=0 = v=12m/s
2. azﬂ:6t—6
dt
t=0 = A=-6m/s’
3. a=0 = t=1lsec
v=3t2—-6t+12=9m/s
Comprehension 4

. A 2. B 3 (©

Subjective Type

p p

1. (i)  Let the angle between A and B is 0, then

Kb (i-2-0)(ie) o
AB - pie2j-if[i+] 32

= 0=90°

(ii) Resultant
Sj-K-b-g 277+ @ 537 7 ¢

Projection of resultant on x—axis = 3
(iii) Required vector

S3R - T €27 - 2f334 R

2. Ax:4,Ay=6soAX+Bx:10andAy+By:9
(i) B =10-4=6mand B =9-6=3m

(ii) length= /B> +B> = 3610 =45m
B
sos ] = (3 (1
(iii) © = tan ‘{ j = tan™ (—) = tan (—)
B, 6 2
Bl
. P p B
3. (i) Component of A along B = i

i [E Rl 1
ol el N BN AES

Component of A 1 B
rr

T B |- A A SN
_ A—[érg}B =3i+j—[l(j+2k)}
B 5
(ii) Area of the parallelogram

o 7
:‘Axlg‘:3 1o = p7-67+38
01 2

= W}ZZ + §g+ 32 =7 units

poop
(iii) Unit vector perpendicular to both A & B

cosO =

7K><§72§—6§+31§72§ 63,33
ey i R
‘AXB‘ 7 777

5.  Component along the vector $+§

B

- AB)I  33raH 4
= (A cos 0) B'= _
(A cos 6) B o B 27 ¢+%

3+4 7
= ($+§’)=5(§+§’)

3
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PHYSICS FOR JEE MAIN & ADVANCED

Component along the vector §—§

- B (AB)T CeP+adE-HE-H
=(Acos0) B'= 5 B= S

G -4) 1
== 0-h=— D

Resultant force in vertical direction

50 3N 100 3N

100N
=50Y3cos 30° + 100 + 100Y3 cos 30°

3
=50 ><%-|-100+100X EZ325N

Resultant force in horizontal direction
= 100V3sin30° — 503 sin30°

\E 50\/5:25\/§N

=100 222
2 2

So resultant pull = \/(325)2 + (25\/§)2 =327.9N

T r
| A—B|=+vA? + B’ —2ABcos0

= JA0Y +6) —2(10)6)c0s60° =219

6sin60°  6x+3/2 343
tano = = =
10 —6¢c0s60°  10-3 7
(343)

= o=tan’ LTJ

Let two forces are A and B then

P+Q
2

A+B=PA-B=Q=A= ,B=

2

Resultant k = /A + B +2 AB cos®

(] B

POl
=[—+=—+—=(P —0)cos2a
PR

2 2
= %(1 +cos2a) +%(1 —cos2a)

=P cos’ o+ Q?sin’ o

X 2
x=at,y=-bt>’=-b [;]

A

10. Let ¢ is :chi+ch

. o[22
then according to question = /¢y +¢; =5

= ¢ltc?=25 (i)
and ac=0 =3¢ +4¢=0- ...(ii)

from equation (i) and (ii) ¢ = +4, c,= m3
12. (i)

displacement=,/3 ) + 4} + (5) = J50m

Distance
_____________________ 4
0 " =l T 2
S T L v
— 3 ——f—
(i) L=y@7Y +G) =+74m
r d¥
13. v= E:(6t76)$ +(128) § mss
&

= 69-24H s
o Drmis

i) F=ma=6063-24H=(69-144N

i) T=FxF-= [(3‘[2 — 6+ (4t )ﬂ x [36§—144tﬂ
= [(-144 x 38) + (144 x 6£2) + 144 £] i
= (288 3+ 864 ) K

(i) p=mv=6[6t—6)+ (12t )
=[B6@—1p-72¢]

) L=Fxp=[(3¢-60i+(4t)]]

x[36(t-1)1-72¢%7] =[-72¢* +288¢ |k

16. F, = 5P E, = 4PSF, = 10P(3$;4§J = 6%+ sHp

F, —15P (- 3%; G-4D_ _|,ps. 9p$

I I I I I
F=F, +F, +F, +F, =5P}+4P¥+ 6PY+ 8P}
~12P$-9P$ = —2pPP+ 4P}

| Fl=PJ(2) + @) =20P

4
tan o = oy = o=tan'(-2)

3
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BASIC MATHS & VECTOR

17. Displacement

= JBO0Y + @0y =50km

18.

20.

21.

22.

N
40 km

30km

tanot—ﬂ =53°NtoE
30:”1, 0

Speed = [v| =9 +25 +16 =5v2m/ s

N | =

KE.=

o T ) bote
(i) v=v,i+a,b,e™k

o T 2 212 2b
(ii) [v] = \v; +agbge™™

(iii) a = a,ble"'k

F h —
rom graph ~

v (atx=20)=

50 m/s

dv
a=v —X:>a:50><22100m/s2

d

L ~ A uuuL a ~
Vector PP, =-5i-5k and PP, =41-3k

1

P.( 1, 1,0)

P(4, 1,5)

Let angle between these vectors be 6 then

cosO =

(-51-5%)-(41=3%)

2

mv’ :%x200 x107 x50 J=5J

dv_90-50 40 dv
40-20 20 dx

P:(3, 1, 3)

1

(5v2)(5)

As PM = PPlsinG

50 PM:(S\/E)[L] —7m

Therefore t =

542

o =35s
2 m/s

sz

24.

26.

27.

. Let 8:V§& a; = x1:-*+y?:x§+d?

50 OPx v = (xi+dj)xvi= —dvk
(d = is constant)
which is independent of position.

5—i—12‘ 1.86-1.8¢k
dt 21+1.8t—1.8t
Att=4s, v=1.271+7.2j-28.8k
T 2 A ~ A ~ "
P=F.v=(601—25J—40k).(1.21+7.2j—28.8k)
= 1044W

. Area of triangle (3i-j+2k)

= %|1rk X Ig| = %(4f<+2})

B
A =(j+25%
IA] = 5m? (I-f+28)

V=Ai+(3B* —2)j+(2ct—4)k

2i

(214]+K)

Att=2, AT+ (12B-2)j+(4c-4)k =31+22)
Thus, A=3, B=2, C=1
Cv=3i+(6t2-2)j+Qt-4)k

Att=d, Y =314(96-2)j+(8 —4)k =31+94] + 4k

2

T A tTa ~
r=ti+—j+tk
2

.
(i)5=%=i+tﬁ'+f<(ii) speed |{/|=\/t2+2
g_d_{/_’\' . r =1
(iii) —dt—J (iv) |a|—
(i) P (i k)

J
Je 42 N

(
V) a, =(£-€z)%=t

il

g_( t \Q, t(Ai+t]’+lA<) r
e e

(t242) 242

3
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PHYSICS FOR JEE MAIN & ADVANCED

Asa’ +a’=a’

NG
so Ay =42 _aT:m

T ) N
a=>5costi—3sintj

28.

= .[ v :J‘5cost dtf—.[3sintdtj‘

v t
Therefore I dv, :JS costdt — v =5 sint-3
0

-3
X t

K ssine3) = [dx=[(5sint-3)dt
dt 3 0

x+3=5 -5 cost — 3t = x =2 — 5 cost—3t
Similarly,

B Sy <

t
dv, = {3 sin tdt
0
= Vy*2: 3 (cost-1) = v, = 3 cost-1
y t
= de = I(3 cost —l)dt
2 0

= y-2 =3 sint-t = y=2 + 3sint-t

A

Thus, v=(5sint—3)i| (3cost—1)]

A

and §=(2—5cost—3t)i+(2+3sint—1)]

EXERCISE - §

Part#1 : AIEEE/JEE-MAIN

1 1

1. AxB=BxA

This is only possible if the value of both vectors A x B
and B x A is zero. This occurs when the angle between

A and B ism.

I
Part #1I : IIT-JEE ADVANCED

5.

C))

1 1 1
Let Ja-t oL fg o 1o
etJ 3\/5\/ NG N A
So, 4—L:2 (y>0)

3\/53’}’

1 8
= 24+ ——=v—4=0( = = —
ENR MENG:

so, the required value is 6 + log, /2[

:6+log3/2g =6-2=4.

(ABC)
log,3*=(x-1)log4=2(x-1)
= x=log,3=2x-2

2

G 2-log,3

Rearranging, we get

2 2log, 2
X= =
1 2log,2-1
log, 2
Rearranging again,
1
~ log,4  log,3 1
Tlog 41 1| l-log,3
log,3

3
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BASIC MATHS & VECTOR

MOCK TEST : BASIC MATHS

1.

3.

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

log(—2x)=21log(x+1)

-2x>0 = x<0 ... @)
x+1>0 = x>-1 .. (i)
from (i) & (i), we getx € (-1, 0)
—2x=(x+1)? = xX2+4x+1=0
—-4+2
:>x:—\/§:f2i\/§

2

sox=—2++3 only one solution lies in (-1, 0)

logl5  log2 _logl/6
log, 15 log, 2 log, 1/6 = 0810 0B 08

log2 logl/6 log3
log(3%5)
= W =1+log,5>2 (but <3)
Casel
[x]-2x=4 .. (D
= [X]-2([x]+ {x})=4
= [x]+2{x}+4=0 ... (i)
» 02 {x}<2
S 0<—[x]-4<2 = —-6<[x]<-4
= [x]=-4,-5
. -9
from (i) we get x=-4, >
Casell
[x] —2x=—-4 ...(1ii)
= [x]=2x-4
= [X]=2(x]+{x})-4
= 2{x}=4-[x] .. (iv)
S 02 {x}<2
= 0<4-[x]<2
= 2<[x]£4 . [x]=3,4
7
from (iii) we getx =4, 5
Number of solutions of |[x] —2x| =4 are 4.
) Iogl X+x+1)>-1 = x>+x+1<3
3
= xX*+x-2<0 = x+2)(x-1)<0
= xe(-2,h) L )
and (i) X*+x+1>0 =xeR ... ?2)

by()&2)xe(-2,1)

6

10.

11.

S5{x}=x+][x] ... ()
1

[x]-{x}= 5 ... (i)

> 0<{x}<1

= OS[X]—%<1 (by (i)

1
x]=1 . {x}= E

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

3
x = —, (one value)

2
x> 9|+ x>~ 4|=5
-9+ -4 =|(x*-9)-(x*-4)|
= (X-9)(x*>~4)< 0 {> [a|+]b|=]a—b] = a.b<0}
—xe[-3,-2]U[2,3]

Herex#0
Casel whenx>-2

| x+2|—x 2
. :>;<2

1
:>;<1:> x-1)/x>0
xe[-2,0)u(l,o) ..(0)
Casell whenx<-2

| x+2|-x —2-2x
— <2 =

X
= (1+2x)/x>0 = x € (—0,—2) ..(>ii)

from (i) and (ii) we get x € (— 0, 0) U (1, 0)

1+ X
<2 :>T+1>0

0<log[2x]<1

1<2x]<e = [2x]=1,2 = 1<2x<3
Ly SX< g

laj+|bj]=la—b] = ab<0

x*=5x+7)(x*-5x—14)<0
x-7NEx+2)<0 = xe[-2,7]

When (i) P=0 then it has infinte slution
(iij)if -4<P<0or0<P<4
then it intersect at 2 points

(iii) P > 4 or P < — 4 then it has only one solution

3
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PHYSICS FOR JEE MAIN & ADVANCED

12.

13.

14.

[ 2 10 1)
(1]091/9(X 3 X+ [ 9
I <l = NN

use A9B =
Basic (E)
e (*)=en3

em(ma) _ e.“3 _ 3

(340895, 33l003 V6
- 409

N [7Iog7 25 (53 )|0952 6] = N

_ 3109325 glogs V6
409

[25-66]

e (25 +6v/6)(25 - 616)
409

N=1

log,N=1log,1=0

S1:

> gles? _ 7osr3

taking log with base 3 both sides
we get /0937 =(log,7) 4/(log; 3)
1=,llog37 . 4log;7

logy 2x

: X = 5 taking log both sides
(log,(x) (log,ox +log,,2) =log,,5
t(t+log,,2)=1-log,,2 {wheret=1log  x}
2+t (log,,2) + (log,y2—-1)=0

LUy g

U

1
t=—1,-log,,2+1 = XZS,E

there are two values of x

3

10 1 10
:>0<X2—TX+1 <1 =xe {O-EJU(&?}

(x-2)
(x-4)

S4 :Solution set of

<0 = xe[2,9

. S1 :x2+ ||+ 1 is always positive for all x

S2 :x2-5|x|+6=0
X]?—5|x|+6=0
(x| -3) (x| -2)=0
x|=2 or [x|=3
X=%2 x=+3
Number of solution is 4

16.

17.

18.

19.

S3:xP-|x|-2=0
(x|-2) (x| + 1) =0

x|+1=0 [x|]-2=0
[x|=—1 not possible[x|=2
X=+2
Two solution
S4 :x2-|x|=0
x| (x[=1)=0
x=0 or x==1
ml 7y
S1 :ey0n7—x0n11: e 11* —
11
log; 11
7\/|0971‘1 7\/Iog711 11\/|09117

= 11\/|og117 = 11 /Iog117 - 11\/Iog117 =

S2 :log,3>log, 2 = x>1

S3 :x—2|=[-n]
[x—-2|=—4 no solution

S4 :log,s (2 +tan?0)=0.5
1 Lo
:>E logs (2 +tan® 0) = 5

=2+tan?0=5 = tan20=3 :tanezi\/g

27 4r
= 0 may take values —~ or ——

3 3
On(x+z)+On(x—2y+z)=2 On(x—1z2)
on (x +z) (x—2y+z)=®n(x—z)?
x2—2xy +2zx —2yz + 72 = x2 + 72 — 2zx

2xz X

X-y
or —=—>—
Z+X z y-z
log,,5 - log,,20 + (log,,2)* =log,,5 (1 +log,,2) +
(log,(2)*>=1log,,5 + log,,2 [log,,5 + log,,2] =1

= y=

(A) log,log,,log, 64 =log,log,, 3 =log, (%) =-1
(B) 2logg (\/§+\/§) =2. |Og(3\/§)z (\/E+2x/§)

=2. |Og(3\/§)2(3\/§) = % =1

2 3
(C) log, (\/ﬁxﬁj = log, 22 = 5

) -log 54 (V2 + 1)=10g 5 1 (2 +1]"
=log 5 (V2 -1 =1

3
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20.

21.

22.

24.

26.

» AM2=GM

X+Yy 2-z
2 2y = ( 2 jzﬁ

2-z [2% + 4 :>4+22—4z>4+22( 12ys

> > z <

2 2 4 2

0 . z==-2

x+y=4 and xy=4

x—y=0

Sox=2,y=2and z=-2
only one real solution.

Statement 1 is false

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

Statement 2 is true

P a?+c2-b%2<0

then  cos B <0 = Bis obtuse

Graph of y=|[x—a|+ |x—b|+ [x—¢]

We get its minimum value at x =b.
So minimum value [b—a|+ |b—¢|

. The result can be easily understood with the help of

nature of graph of y = log x

Statement 2 is correct and from statement 1
= x*-5x+6=0(forx €z)

= x=1{2,3}

Also, x*-5x+6=—1(forx ¢ z)

= x?>-5x+7=0 = no real root

= St. 1istrue.

. log,b<0= either {0 <a<landb>1}

or{a>landb<1}

= 1 lies between the roots
atatpf<0Oandsoa+B<0
both the statements are true. Statement-2 is a cor
rect explanation for Statement-1.

= x| +[2 x| = (X =x)~ 2 - %)

x*—x> 0 and 2-x<0
x>—x>0 and x>2
x(x2=1)>0 and x>2

X € [2, )

1 27,

28.

29.

30.

x2-x)(x+3)<0
x(x—-1)(x+3)<0 - L+
X € (-0,-3]u][0, 1]

() —g(x) [=[f(x) [+ g(x) |
obviously f(x).g(x)<0

Since 2m — n = 3 has the solution m =4
and a;—(a; Ta, ta;+a)=9-(1+3+4+7)=-6<5
there are 2 solutions

Since 2m—n =2 is not possible
but 2m—n+ 1 =2 has the solutionm=3 and 2 <5
and 10— (1+3+4)=2>1

there is no solution

31. Since 2m—n =2 has no solution
2m-n+1=2hasasolutionm=3and2<5
and 7—-(1+2+4)=0<10

there are two solutions.
D 5X+1-x2 —2x -1 0
. <
@) (x+1)2
—x*+3x<0,x#-1
x(x-3)>0,x%-1
x € (—o,—1) U (-1,0) U (3, )
-2x+3 x<0
(B) x| +x-3]=1 3 O<x=<3
2x-3 x>3
X € (o0, 0) U (3, )
© 1<0 2—|x|+3<
—_ :> B ———
Ix|-3 2 2(I x| -3)
G-xD/(x-3)<0 = [|x|<3or|x|>5
= XG(—OO,—S)U(—3,3)U(5,00)
4
(D) 2 >0:>X€(70030)U(0’2)U(2300)
(x-2)
33. (A) log, (log, (log,,x))<0

1
= O<x<@

(e -N@x-3)(x* +x+2) _ 0
(sinx —2) x(x +1) -

(e —1)(x-3/2)
X(x+1) =0

| 1
T ]
-1 0

(which also satisfy 0 <sinx<1)

(B)

1
3/2

E
= xe(—oo,—1)U[3/2,0)

3
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(©) R=[x]-1]=£2 =[x]-1]-2[=2

= 0<|x]-1]<4 = -3<[x]<5 = xe[-3,6)

(D) [sin" (3x—4x%)|< % = —— <sin! (3x—4x%) <

N|a

=-1<3x-4x°<1 =>-1<x<1

34. By using definitions of modulus, greatest integer and

fractional part function, obviously.

35. (A) B-%)>3./1_x2

(i)3—-x=0

(i) V1—=x?>0 = xe[-1,1]

(iii) 9 +x>—6x>9-9x> = 10x*—6x>0

Case-1 = x<3

3
x(5x-3)>0 =>x € (—0,0) U (ng]

3
xe[-1,0)u (5,1}

Case-Il (i)3—-x<0
— ve >+ ve not possible

3
bycase-I &Il xe[-1,0)uU (511}

B) ~Jx+2 <-x & X< x+2
Case-I (i)x=>0
(i) x+2>0
(iii) x> <x+2
so x€[0,2)
Case-1I (1)x<0
(i)x+2=0
(iii) —ve <+ve
sox €[-2,0)
bycase-1 &11x € [-2,2)

1 1
(©)log, (x—3)+ > log 3 < > log,(2x*-6x+7)

3(x-3P2<(2x*—6x+7) = x€(2,10)
> x>3
so x€(3,10)

1
(D) 7502 = P14+ 27748

Let 7=t
49t —t—2t+2t=48
t=1so x=0

N a

I 36. Case-1

0<x*<1 = xe(-1,1)-{0}
x-1<] =2-1<x-1<1=0<x<2
from (i) and (ii), we get x € (0, 1)
Case—11
x*>1 =xe(-w,—-1)u(l, o)
x-1|>1=>x-1>1or x—1<-1
=>x>2 or x<0
from (iii) and (iv), we get x € (—o0, — 1) U (2, )
x € (—o,—1)u (0, 1)U (2,x)
inequality is not defined for
x=-1,0,1,2

. sum of their absolute values = | — 1| + |0] + |1| + |2| = 4.

37.x2=3x— 1|<[3x2+2x+ 1|+ 2x2+ 5x +2|,x2 - 3x - 1 20
< 32 +2x+ 1) - (2x%+5x +2)| < 3x2+2x + 1|+ [2x2 + 5x +

38.

2, x2-3x—1#0

The inequality holds if and only if
(Bx2+2x+1)(2x2+5x+2)>0

ie. 2x24+5x+2>0

re. 2x+1)(x+2)>0

1
ie. xe(-w0,-2)U(-1/2,0)= a=2 andb= 5

a+logab=2
Drawing the graph of y = f(x)

(1,3)

0, 2) \ 2 2)
(-2, 1)—/ i

anf

-2 10 1 2

X

Clearly the range of y =f(x) is [1, 3]

when —-2<x<-1,{f(x)} =0
1
when —1<x<0, {f(x)} will have the value 5 for
one value of x.
1
when 0<x <1, {f(x)} will have the value 5 for
one value of x.
1
when 1 <x <2, {f(x)} will have the value 5 for
one value of x.
Hence the total number of values of x for which

{fx)} = % are3

3
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N | X

e
] e e

Hence the solution setis [ 3, 4).

D
- —|=3and | 5| =0
o [X]{Z} K 1. 0=&+b). (28 + 3b) x (35 - 2b)

ie. [x]+[ﬂ =9 and 0<x<3 —B by, (BB _oBxby=—13E+b). Exb)

) which is true for all values of 5and b .
> 0<x<3 = [x]=0,10r2; {E}—Oorl

2. Volume of the parallelopiped formed by & , g’ , & is4
There is no solution in this case.

1
.". Volume of the parallelopiped formed by 5, g, & is 2

Case-2 1 [X]+|: —2 and =1 P, Py P

gxg (Cxa)XC:lg'
« 4 4
le. [x]+ {—} =4 and 3<x<6
2 |B’ X E;”:Q:L
4 242

X
¥ 3<x<6 = [x]=3,40r5; {E}—lor2 ] 1
length of altitude = — x ="7=.
3 4 ength of altitude = — 2.2 N
[x]+[—}:4 hasasolutionfor[x]—3and[—}
2 213 et B=ab+pé

X p B
=1and {5} =1. then a_g:&
ab ad
le. 3<x<4,2<x<4and3<x<6
’ p p P
o [3,4) aresolutions. e (M};Jf UC)-E _ (XB)JF He).d
o b d
X
s {one[3] =1 o [§] p@ie D@D
1.€.
§ V5
ie. [x]+ 2 =land 6<x<9 . a A A A a A
_ M2+ j)+ p(i —j+K)]- (j+2K)
x V5
F 6<x<9 = [x]=6,70r8 ; 5 [=3or4 , ,
Le. M4+D)+puR-DH=MD+u-=1+2)ie 4r=0
ie. A=0
X X
[x]+{§}=1 and [g} =2 is not possible. f_jJrR
S A=
d V3
Case-4 X] + =0 d{ } 3
& 4 M s 4. P80, Fxb) =P (b]and | PxB1=1F11&)
X p P
ie. [x]+{§}=0 and 9<x<12 = P18 b8
p P
F 9<x<12 = [x]=9,100r 11 - § 6,8 are coplaner. . [a b8 -0
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5. Since 51, 'an & 53 are non-coplanar vectors
x+y-3=0 ..()
2x-y+2=0 .. (10)
2x+y+A=0 .. (1i1)
From (i) & (i1) x=1/3, y=8/3
fr i) A= 19
om (1i1) A=— 3
p IS
_ gxc _i+j-k
[agcl] 2

W

7. ap+25+38:5 = apxg+ 38x€:5

ie. apxg:3l§xcp,g><cp + 2gxg=5
p
a

8. Let r:O(chp)+m(g><5)+n(5Xg)
Fh-ehbE1= eI

similarlym=2 ,n=3

Fo(bx8)r2E8x8)+3(5xb)

9. Since Q, Q,f; form a right-handed system, therefore

pop
1]
1 0|=zi-xk

E=bxF -

N O© =T

® O

y

10. S1 : Obvious

S2: (4i+7]-2k) — (BI—4]+7K) = T 1 11] -9k
form a triangle .

s34 . (g+g) X (§+B’+€): 8. (g+g) X

S4: (

11. S1:

0 2]
N
ot 9T
oT
8
)
<
—-
S
=
o
=]
(4}
aQ
©
=g
<
o
<
=N
c
o
w2
=N
w2
o

P
Cc

s3: 1 B+ByxE-b) = |-Bxb)+ (b5
_21bx8]

Bxb)? = Bxb) . Bxb)

S4:
-8 bx@Exby =4 (bb)E-Ebb)
~EH G b-dE. bbb
12. 51:181=|b|=14 - b|=1
@b -2h b =1
angle between 8 and g is g
Bb
a+ . . . .
S2: A vector in the direction of angle bisector
ofgandgingrl';
the given statement is not correct in general
N - N p
s3: 8.2+ &2+ Ekp=lal =8
S4 : Any vector in the plane i+ ] + Kk
and— i + ] + Kk is of the form
a(i+j+k)+BEi+j+k)=(@=PB)i+@+p)j+
(a+P)k
this will be perpendicular with | — ] _
if(a—B)—(a+P)—(a+p)=0 = a=-3p
Hence the required vector is of the form (—4 i 72] 72l2)
statement is false
I 4 4
13. S1 :Lctd=d11+d2J+d3E
VY
Then [d J E] —
P P p
% R %.E %.8
Now [d i K6 8] = E g EE é.g ~0,

7 the first row is zero.

But since Q, {;, 8 are non-coplanar vectors

B58 =0 =d-=0.

VY
Hence [d J E] =0.
It can similarly be shown thatd, =0, d, = 0.

Hence d is a zero vector.
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s2:since 55,8

therefore [§ b €] =0.
Now{§+E+g}.{gxg+gxg+gxg}

=B Bxby+ 8. bxB) + K. Exh)

b Exby+b . BxB+b. ExD

+ B Bxb)+8.bx &) +8.ExH)

_0+[ggp +0+0+0+[{;pg]+[ g{;]JrO

+0=3 85 8] »o.

Hence §+§+Q is not perpendicular to

Rxb+bxBrbxf
S3:Since § | ¥ ¥ t=o0.

RxbxB=E.)b-R 5 ¢8
~0- (&, E)Q:—(Q SYE
and Bxbyx&=—(E.DHE-C.HH
- @ HE-0=-- .8
Hence  {Ex(bx8)) . (ExbyxB) =

EHE.BHL -0

- (Bxb)yx 8 is perpendicular to &x (b x &)
s4 : Writing §x b = . we have,
Exbyx Bxd) = Px(Exd)
- B.4)8-F.bd
— Bxb HE-Bxb B d - of_0i=b:
since & bxd =0, because & b, d are coplanarand
R £xB=0.because £ b, 8 are coplanar.

14. B-byx(b+8)x 28+ by=b+45

(B-b). 8+byb+8—(B-b).b+8n2B8+b)=b+5
= (2- ag 1) g+a) g+a

are non—coplanar vectors,

Now,

= either g+g:80rl—a.g:1

8b-0

= oeRe A0 e:g

= either B’: —g or

15. ) BxBx@Bxb)|=Bx[B.5)5-E5)b]
— &5 Exb)

(A) is not correct
® §.8-b=0_5or VLA
{?5—5:8_801&15
L_b=0 b V18
8:501 01868
2 h=b

© (axﬁ).(ch):g

statement is incorrect
o Sxb b8 88 -

(Property of reciprocal system)
(D) is incorrect

16. Both the statements are correct but statement—2 is not
correct explanation of statement—1 because

vectors g, cp, g in statement—1 are coplanar.
17. Statement—1 is false and Statement—2 is true.
Since g (Ex g) =0
3 B’ ¢ are coplanar

18. Statement-1 is correct and Statement — 2 is correct but
Statement — 2 is not correct explanation of Statement — 1

p
19. 38_2b+58_6d=
p
(25— 2b)+ (-58+ 58) + (65 - 64)
~ _2AB+5AC-6AD=b

ﬁ, Ké and AD are linearly dependent,
Hence by statement-2, the statement-1 is true.

p (2i+j-3k).(3i-j)] 3i-j
20.Statement - 1 = |31_]| |3€_]|
3]

2 2
g—2|+] 3k—ﬂ+l:l+ﬂ—3lz

2 2 2 2

statement is false
Statement - 2 is true

3
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2i -3 +6k

- N ~ 2?—3?4-6&
2. 51_{(2”3,_6@-%} ]

-41 . . .
:T9(2i—3j+6k)
p 7—41 2?—3’:+6|2 _(—2’i\+3’j\+6k)
Y (( J+6k)———

~2i+3j+6k —41 .
(21+3j+6k) _ 2 (—4-9+36)(-2i +3j+6k)

7 (49

943 . . .
= W (2i —3j-6k)
a1 g_

23. 5 , 51, E)) are coplanar, because 51, E are collinear.

(2| 3j+6k). (2i —3j+6k) =—41

24. The diagonals are
p N ~ N n n ~ ~
d,=3a-2b+2c +(-a-2c)=2a-2b

d, = 33-2b+2¢ —(-4-28)=4a-2b+4¢

pp
1 d,d
Angle between them = cos”
s |dy].]dy |
8+4 1 n
| —| = 1= = =
cos 2\/5 (6) cos ﬁ 2

86 ¢

(X+y)x(§+5): 0 2 -3|-33+6b+4¢
-2 3 -3

A 34+6b+4¢
requied unit vector = J61
2 -3 4
26. |1 2 -1 =0
x -1 2

8
=2(4-D+3Q2+x)T4(1-20=0 >x= ¢

29.

30.

(B)
©

(25—§)+x(5+§):(8+§)+u(2§ -5)

. . R
The point of intersection is 3 @

=a.(bxc)+b.(cx

(A)g g—JandZa 8 3|+l

S.cosh=——

B) |g+g g\*
= B b2 8 08542584288 =6
~1h1=1
_3 4| =-2i-14j-10k

.. Area= 5J§
D) gis perpendicular
119+£ = p B’er p—O
gls perpendlcular a+C = E)g +€

€=
£ is perpendicular a+§ = c-§+ E

from (1), (i1) and (iii) we get
5b-b8-8.8-0
|ap+g+g|:7

(A) OA =i+2j+3k, OB =-2i+]-4k.

0
0

OC =3 +4j -2k

1 — —
Area:E|AB><AC|:

V1218
2

(BxB)x ). d + ((bxE)x ). d + (ExB)x

=2+A=1+2u, - 1+A=1-p = p=1,A=1

(@)

oo (i)
... (iii)

taking P as origin position S
vector of Q, R and S are

Pi, Pi+Pj, Pj

equations of PQ’ and RS

—

are [rjzt(i+]+\/§l2), P:PTJFP] +Ad

D)

2P
shortest distance = % sk
P
(a d) =21

Il
)

EHE &-b.9

3
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