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1. (a) [AT]*[M™L-3T4A%]B[ML2T~1]Y[LT"1]® = 0

a+28=0

—-B+y=0 _
_3g+2y+s=0 Y 2P
a+4B—-y—-86=0 g;g
(=2B,B.B.B)

2. (a)

(—V3a,a,0)

(Baa0) Ay (aa0)

é

_121‘[—31‘[—2T[_7T[

= = e
12 12

So, f§ -di along the line is

= = o (D) Hol 7m
B.-dl=— o= =
I 2m i 2t 12

—_—

— 7ppl
i = 2

ool

=>|f

3. (b) As the hoop mass is not given so it must not move or else its inertia must have some effect.

q (fixed)

q, m)
x
Here r = 2Rcos ¢
Also 8 =2¢
>0= %
And@ ==

R
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2
If 6 is the small angular displacement of free charge, then F(¢$p) = K4t

r2

. e Kq? .
So, restoring force towards mean position is Fgy = riz sin

Fry —Kq* —Kqg? - sind

aR =——== sing = ———-—
m mr? m4R?cos? ¢
Kq? _ (6) —-Kq?1 x 5
Sag=——"""—>"-sin(5)]* ——>-==w’ X
4mR2cos? (%) 2 4mR*2 R

2__ @
So, w® = 32mgomR3
4. (¢)

t=10
F=-20x+ 10
------------------ - 5 kg
v=0 x=1

Now,

20x+ 10
a=— =—4x+2

5
vdv

a=—/——=—4x+2

dx

2
Hence fovvdv = flx(—4x + 2)dx - V; = [-2x? + 2x]¥

v = —2vVx — x2 (as particle starts moving in-ve x-direction)

dX X=X dX 1'[/4
— %2 e N
= 24X — X —>fx=1m 2f," dt
T
sinTi2x -1 =—=
2

Also, momentum = mV = 5(V)__1 = —-5kg—m/s
2

5. (a,b,¢)

2
mv
L = mvr = nh, also, — = kr
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m?v? = mkr?
mv = +/ mkr?
mvr = r’vmk

nh = r?vmk
nh

Vmk

Option (A) is correct

kr?
Also, v? = —
m

’k
2
v% = nh F

Option (b) is correct

Now,

TE—E—1k2+1k2
. = —21‘ 21‘
E = kr?

f
=nh |—
m

Option (d) is incorrect

Option (c) is correct

6. (a,c,d)
With node at O
Node

m__|
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—_ T [ T_
V= uV— 4u—2V
1 T 1 T
>mM— |[—-=nt—7% |—
2/ Jw2(2/) 4n
n 1
=3 ==X =
m=373
m 1
> —=-
n 4

1t 1 T
S VT T

m 1 1
5> —==—X=
n 2 2
m 1
> —=—
n 4
1 [T vy
m 1fmin 141 E_?

( B is wrong)

Also, when node at O.
Total nodes = 6

(C is correct)

A, C, D are correct

7. (a,b)

-------------------- e L=

s o
T 777777 i77777777777

For image to coincide with object
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—h = z(fnet )

L1 2<1>+2(1)+(_1) (i)
—_= — R
fnet fliq flens 1:mirror

_é =2 (n__gl) +2 (%) + (— %) e e (i)

From (i) and (ii)

he 2
(1.6 —n)

Forn = 1.42,h = 50 cm (A is correct)

Forn = 1.35,h = 36 cm (B is correct)

For n = 1.45,h = 60 cm (C is incorrect)

Forn = 1.48,h = 75 cm ( D is incorrect)

8. (25000)
_dQ/m
¢= dr

=>dQ=m-C-dT

=1.kTdT
300 k
200
104 I.5
2
= 25000k

[3002 — 2002]

= n = 25000
9. (12) Conserving angular momentum of the system (bigger disc + smaller disc) about the symmetric axis of bigger
disc:

MR? M(R/2)2
Tm’+M-Rw’-R+%w—

Where o' : required angular speed.

3 MRZey’ —MR%w
= — =
2 e 8
, w
ﬁ —_——— —
@ 12
=>n=12

1
10. (8) 1o

Where [ : distance from point source.
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Ia 1§
Ig 12

= Ig =V2I4......... @)

Also, due to polaroids:

= Ratio becomes 4 times.
= Tnew = 8

11. (200)

For Case 1:
S \
-f->0

c+v c+v
:f(—):>288=240( )
cC—V

f,

app

For Case 2 :
Vv
A%
S

c—vV
f,..=f
app (c+v)

From (i) and (ii)

= 240 (H—V) X 240 (Z ; Z)

288 X f,

288f,

app = 240 X 240

f,

app = 200 Hz

12. (3) In general case
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= A dh
a,/2gh
T=[dt=—22 (/i - J)
- _a\/z—g f 1
2A
T=——(/h;—+/h
(=R
Fortank 1 :
hi:h,hf=0
2A
T, = vh
1 a\/z—g( )
For tank 2 :
b _16h h —h+H—25h
T _2A\/H(5 4)_2A\/Hx1
*"a/2g\3 3/ aJj2g 3
Ty
T—2—3
13. (18)
..“:mlud L
::x' o
WP

2 2
M.L of rod about centre (0) = % +m (L + %)

7ml?
IO = 3

Since rod is in pure rotation about ' O'
So, angular impulse = P (X + 32—L) =logWg.eeerenrannnn.. (1)
and linear impulse = mvg................. (i1)

3L
where V., = S 000 (ii1)
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(20m () m (T wo ) (x+3) = ImI2 - wg

3L 1
XT 2T
L

*=18

14. (b) From M - ], isothermal
W = nRTIn 2

= RTyln 2

AU=0

From | — K, isobaric

W =nR(3T, — Ty)

W = 2RT,

AU = nC,AT
3R

From K — L, isothermal

W = —nR(3T;)In 2

W = —3RT,In2
AU =0
Q = —3RT,ln2

From L — M, isobaric

W= nR(TO - 3T0)
W = —2RT,
AU = nC,AT

3R
= _3RTO

For P :-

W, = RTyln2 + 2RT, — 3RTyln 2 — 2RT,
= —2RTyIn 2

P-4

forQ - 3

forR—->5

forS - 2

15. (¢) For P
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— edu

© o

+1 +1+
+1 +[1 +
n O
o

All are in series

Ceq 3

P-(3)

For Q

Lo

+
+|1
+

|
[
I
&

+
+
+
0

U
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n,b(% =

()o
a = (68g — o) + (L — 2¢g) + (69 — o)
a=m+20) —4dg.cccenen..... (1)

sinB, = nsin ¢y......... (ii)

For (P)

n=2a=180

if a = 1,20, — 4 = 0

B0 = 2¢¢
0. = 2si (90)
sinB, = 2sin >
P-(5)

ForQ,n =+/3,a = 180

By = 2¢o

Q-(®)

sinB, = V3sin (%)

8y = 60,0°

17. (a) Just after closing Ky

~

&

Rs

i1:0, P_)(l)

After long time
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A
AAAAAA
YWy

i =2 =44, Q- @)

After opening K, & closing K,

T V25x 103 x 10 x 10-6

w = 2000rad/s

w = 2krad/s
R - (2)
ip =4
io
Q=4 2x105 = ¢
3
.~.VO=%=2X130 =200

18. (d) Given,

Wy=10g
P, = 2 atm
Wy =80g
PY = Ptotal - PX
= 6—2=4%4atm

3RT
As Vrms = T
(Vrms )X — &
(Vrms )Y MX

As we know,

PV = nRT

Volume and temperature remains same.
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PV = VX b
X _MX
PV = W pp
Y _MY
Wx
My o —
X PX
W
MYoc—Y

19. (a)
3HNO,3 = HNO; + 2NO + H,0
+5 +1

H;0%,NOzand NO

20. (b) Aspartame is

0
HO N o
HaN N\é)j\OMe
S
21. (c) Set-I:

NH, NH,
O;NK"'V';NH-J OZNN-|"":NH3
ON[--XNH ONK ..... INO,

\

H,

(Facial) (Meridional)

Set-II: [Co(NH;3)5Cl]SO, and [Co(NH;3)sS0,]Cl are ionisation isomers.

22. (a, b, ©)

(Vims )x ’WY Px 2
(Vrms )Y PY \/— B
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(a) Uncertainty principle rules out existence of definite paths or trajectories of electron and other similar particles. So,

option (a) is correct.

(b) Shell or orbit more near to nucleus has less energy than faraway. So, option (b) is also correct.

(©)E= —13.6;—ZeV/ atom

So, n = 1 has most negative energy.
So, option (¢) is also correct.
(V=Vox=

when n increases velocity decreases.

So, option (d) is incorrect.

23. (a, b, d)

0—OH
|
- CH, — CH—CH, CH,—C—CH, CH 5
0, H.O" I
E— et} + CH,—C—CH,
Iso-propyl Phenol {P)
benzene
l 3eq.Cl,
I
CHCI, + (CH, — COD),Ca (22 CH, — C—CCl,
(R) (s) @
o OH
[l (i) KOH \ €,
(A) CH) — O — CHJ + CHC', —_—> CH, - C.
(i) H' \CH
(P) (R) )
hv
() CHCL + O ————> COCl,
Phosgene
(o] o]
” aq. NaOH Il

(C) CH,—C —CCl, ——> CH,—C—0" +CHC|,
O
. I
(D) (CH, — CO0), Ca ———> CH, —C — CH,
24. (a, d)
(a) CO,, C,H, and HCI follow octet rule.
(b) O3 and HCI and follow octet rule.
(¢) None of them follow octet rule.

(d) CO,, 05 and C,H, follow octet rule.
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Correct answer is (a) and (d)

25. (8120)

X — Y is an isothermal process an ideal gas:
AH=0

Y — Z is an isochoric process

~w=20

AU = nCy i, (T, — Ty)

=5x12(415 - 335)

=4800]

AH = AU + A(PV)

= AU + nRAT

= 4800+ 5 x 8.3 x (415 — 335)
=8120]

26. (3) Rate of reaction (according to slowest step)
= r = k[ N;0,][H;]

Now for intermediate [N,0,],

ki _ [N;0,]

k., [NOJ?

_ kq 2
= [N,0,] = K [NO]
-1

from equation (1) and (2)

_ kaky

o INO?[H]

r

Overall order of reaction=2+1 =3

27. (18)
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i oH _oH
I NaOH .
(excess) A HO—
OH
(P) @
[3 aldol and 1 Cannizarro] H’
(P) does not give
Tollen's Test. HCOOH

gives +ve Tollen's Test

HO H 0
U
HO —————
®) OH (excess) 0 0
(R)
Number of CH, groups in R = 14
Number of O-atoms = 4

Required Answer = 14 + 4 = 18

28. (1) Total number of electron in Ni(CO), = 84

Species Total electron
V(CO)¢ - 107

Cr(CO)s - 9%

Cu(CO)3 - 71

Mn(CO)5 - 95

Fe(CO)s - 96
[Co(CO);13~ - 72
[Cr(CO),]*~ - 84

Ir(CO); - 119

29. (909)
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O 0] O
” (i) Hg* “ ”
H-C=C~(CH,),,—~CO-Et > CH,~C—(CH,),.—~C-OFEt

3
l(ii) Zn-Hg/HCI
(0]

H,0"
CH,—(CH, 15—COOH<-;— CH,~CH,~(CH,),.~C—~OEt

(P) =
1
I
CH-OH  CH,-0-C~(CH,),,~CH,
CH-OH | 0
CH,~0H
CHy~(CH,),~COOH ——> CH;~0-C~(CH,),,~CH,
{excess) O
CH,-0-C~(CH,),;~CH,
(Q)
?H,—OH
—re NaOH
3CH,~(CH,),,~COO Na + SH-OH €
CH-OH
lCaCl;r
% (CHy—~(CH,),,~COO),Ca
(R)

1 mole of Q will give 1.5 mole of R.
So, mass of R produced = 606 g X 1.5
=909 g

30. (1)

[Mn(NH;3)¢]3" : Paramagnetic
[MnCl¢]3~ : Paramagnetic

[FeF4]3~ : Paramagnetic

[CoF4]3™ : Paramagnetic
[Fe(NH3)g]3" : Paramagnetic

[ Co(en) 3]3* : Diamagnetic

Only 1 complex is diamagnetic.

31. (¢)

(P) KCl + AgNO5 — AgCl | +KNO;

Cl7is replaced by NO3
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Conductance will first decrease and then after equivalence point, it will increase
P—3

(Q) AgNO3; + KCl — AgCl + KNO3

Ag*is replaced by Kt

Conductance will first increase slightly and then will increase further

(R) NaOH + HCl — NaCl + H,0

OH™is replaced by Cl™

(S) NaOH + CH3;COOH — CH3CCONa + H,00H™is replaced by CH;COO ™~ conductance will first decrease and them
become almost constant due to buffer formation.

32. (b)

F

| p Hybridisation — spad

Geometry:-
e gorel Bipyri
% Trigenal bipyramidal and

| three lone pair of electrons

Sol. XeF, : F

Hybridisation - sp’d”

\Xe / Geometry:-
XeFs : / \ Octahedral and two lone pair of
£ 6 g electrons.

Q Hybridisation - sp°

Xe Geometry -
XeOs: / \ tatrahedral & one lone pair of electrons.
|
(o)
F
I (0] A 3
Z~ = Hybridisation - sp’d
_ O—— Xe Geomelry :-
XeOsF2: \ Trigonal bipyramidal and no lone
I O pair of electrons.
F

33. (a)
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CHO aq NaOH
oHe NN Y™

““'—“i(.)

(P) O 04, Zn

ethylene
PTSAlglycol
d ] 2)BH3.b) Hz0,, NaOH cZ :|
|
T
H30'
OH OH
(Yo e,
—_—
P-3
o

CH,
Q)

O

/l‘k/\/\c aq. NaOH
HO A

ethylene
PTSAl glycol

OH HE 53
é/& o' é)l\ a) BHs, b) H,0,, NaOH Q)g

NaBH4

mi

Q-5

(o}
. CHs ethylene glycol
(R) PTSA

OH

40
@/0”3 a) Hg(OAc), H,0
b) NaBH, l
a )

OH <—— OH < H

o}

(S) d/ (i)ethylene glycol
PTSA

OH

C[ NaBH,
(—

—
0,

a) BHa, b) H,0,, NaOH

!

0,
é[ e
—

OH
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34. (¢)
SOH
(i) molten NaOH, H,0" OH
> O,N NO,
(ii) Conc. HNO, 3)
NO,
NG, NO, NH,
Conc. HNO./ Conc. H,50, Sn/HCI
Q) > —_—
NO, NH,
(i) NaNO,/HCl,
0- 5°C
(i) H
OH OH
ON NO,
Conc. HNO,
H H2$O4 @
f\lo2 OH
(5)
OH OH OH
. HO, SOH NO
R) (i) Conc. H,80, Conc. HNO, 2
OH H H
SO;H SO,H
H,O", A
OH
NO,
H
(4)

Me
(i) (a) KMnO/KOH, A;
(b) HO' CO,H
(S) e

Conc. HNO,,
Conc. H,S0O,, A

Q
N NH,
\C/ COH
SOCI
“Neon~ o
2

OH

@\N |) NaNO,/HCI, 0-5°C @\N(not there)
0,
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t10f(x)—x10f(t)
t9—x° -

35. (b) limit 1
t-x

10£°f(x) — £ (Ox1°
9t8 =1

limit,_y

= 10x°f(x) — f'(x)x1? = 9x8

9

10
=100~ —f() =~

Foelxdx_ L

XlO
~ Soln

y 9 1
XTOZ"[ —XTOXX—ZdX

= —9[ x 2dx

y _9
W_EX +C

1 2=>C —13
b = = =
y(1) 11

9 13,
= = — JE—
Y=11ix T11°

0

36. (¢) Let P (knows answer) = k

P (guesses)=1—k

( correct ans ) 1

guessed )

correct ans
p( guessed ) ~ P (guessed) P (—guessed )
correct answer - correct ans correct ans
P (guessed) P (—guesse ] ) + P( knows )P (—knows )

__a-p@E 1
a-03)+k@ ©

3-3k 1+k
= — = —4—
( )=5+3

5 7k 5

. 11x . 11x 11x | . . 11x
37. (b) Let E = sin 6xcos -, —cos 6x51n7 + cos 6xcosT + sin 6x51n7

Eesi x+ x
= sin—-+ cos—
2 2
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-5
v Ccotx = ——
V11
_1+\/ﬁ
N 6
6+ V11
6 R — 6\/_
Ji
X _[12+2V11
5 N 12
V1T +1
23
38. (a)

(0.2) y=2

S(p, 2)
/'O \r

q=2
3
Area (ORT) = >

|1><OR T‘ >
> |- X ==
2 Q 2

|1><3 | 3
= |= XBl ==
2 B 2

>pB=-

(XZ 2

N

9 4

o? 1 3
> — = —_——_—= -

9 4 4
_ 2_27:> _3v3
=TT

Tangent at T
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T=0

3v3
X k] -1

2 N7y

9 4 (p.2)

pv3 1 pV3
5 1= "="5p=3+3

6 2 6 p=3V3
p:3\/§,q:
39. (a, c, d)

S={a+bV2:a,beZ}

Forb=0;ZcS

T, ={(-1+V2)™neN}and T, = {(1 + v2)":n € N}
For n € N elements of T; and T, are of the form a + bv/2
Hence ZUT, UT, c S

Now, —1 + /2 < 1 and its higher powers decreases

= (=1 +v2)" < 1 and can be made in ( ) for some higher n.

0,
2024
1 ++/2 > 1 and its higher power increases

= (1 + v2)™ can be made in (2024, o0) for some higher n.

cos(a + bv2) +isinm(a + by/2) € Z if
a+bv2 is aninteger = b = 0
40. (b) ax? + 2bxy + cy? > 0

y,x € R—{(0,0)}

2
y y
=>C(;) +2b(;)+a>0
=>c>0D<0

4b% —4ac< 0
= b? < ac

7
(22
(2) >2xs
=] >2X
2
- option A is incorrect

(b)If (3,b, %) €S
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1

>b?<3 -—
12
=>b2<1
4

=>4b? <1
= |2b| < 1 option B is correct

(c)ax+by=1

bx +cy = —1

D=|§ E|=ac—b2¢0

- unique solution option C is correct.
d@+Dx+by=0

bx+ (c+1)y=0

l@+1) b
| b (c+1)

D
=(a+ D(c+1) —b?

=ac—b’+a+c+1

b? < ac = ac is +ve

= a and c are positive then (ac — b?) + a + ¢+ 1 > 0 - unique solution

~ option D is correct.

41. (a, b, ¢)

S{G-D*+ -2+ (- - (x=D*+ (—2)* + (z—7?) =50}
= S:{6x + 8z — 105 = 0}

Similarly T = {6x + 8z — 5 = 0}

S represents a plane. So it will contain a triangle of area 1 . So (a) is correct.

T represents a plane. So (B) is correct.

S&T are two parallel planes at a distance of 10 units from each other.

~ (C) is correct and (D) is incorrect.

42. (8)

a=3V2=a’=18

Notice that 1080 =5 - 63 =

51 1 11 11
6-62=(1 6 = — 1 2 = —
62 = (1080)s = - = 10807 =
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5
= 3x + 2y = log,(a?)s = 2 ........... (i)

2x —y = logy, b1—3 =logyb3=-3.......... (ii)

= Solving (i) & (ii)

=>x=7,y=2:>4x+5y=8

43. (20)
“f(1)=-9=>1+a+b+c=-9.......... (1)
4x3 4+ 3ax? +2bx =0

=>x=0,4x>+3ax+2b=0................ (ii)

= +/3i and —/3i are roots of (2)

—3a 2b
ﬁﬁi_ﬁi:T’ﬁi(_ﬁi)zj
=a=0b=6c=-16
>fx)=0=>x*+6x2-16=0

—6 +/36 + 64
= x? = —2 =-3+5=2,-8

x = —V2,+V2, -2v2i,2V2i

= |y | + o] + || + |ay|? = 20

44. (16)

[Al] = —(e—d)+c(b—a)=+1

Case (i):c=0= (e, d) = (1,0),(0,1) = 2 ways
b and a can be each 2 ways

= Total = 8 ways

Case (ii):c#0=>c=1

d—

+b—a=4%+1

— 4 X 2 = 8 ways

corry
oroRr®
_ o R oT

1
1
0
0
Total = 16 ways

45. (665) Number of required ways
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9!

s~ (0(s1 €X) +n(sz €Y) —n(s; €Xands; € V)

9l 8! 8! 7!

- 2!3!4!_(1!3!4!+2!2141_1!2!4!)
= 665

46. (5)

(OP x 0Q) - OR = 0

a—1

[UnN
—_

o

goo)
= ™| |
[N
Il
(=)
o]
|
(SN
/-
os)
|
(SN
|
(SN
N—
|
|
|
(SN
N—
+
(SN
N
(SN
|
on)
[
[N
N—
Il
o

1

a—1/-p-1y 1 1 _
a ( 2B )+_+__0
B+2 aft+a—-p—-1

28 2ap
Saf+2a=af+a—-pB-1=2a++1=0........ 6

Now (o, 3,2) lieson3x+3y—z+1=0
>3a+pB)—2+I=0.c..cciiiiils (i1)
>-3-24+1=0>1=5

47. (42)

5

ZQ‘Z:oXP(X) = 2

T oxX2P(x) = ?

(0, P0)), (1,P(1)), (2,P(2)), (3,P(3)), (4, P(4))

K = P(1) — P(0) = P(2) — P(1) = P(3) — P(2) = P(4) — P(3)
P(1) = K + P(0)

P(2) = 2K + P(0)

P(3) = 3K + P(0)

P(4) = 4K + P(0)

P(0) + P(1) + P(2) + P(3) + P(4) = 1

= 5P(0) + 10K = 1

5
K+ P(0) + 4K + 2P(0) + 9K + 3P(0) + 16K + 4P(0) = 5
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30K +10P(0) = 5
. 10K = =
. =3

K—l P(0 _1!
20’ ()_10

P1—3 P2—4P3—5 P4——6
()—%' ()—%. ()—%; ()—%

Yr=ox*P(x) = 8
. Variance = 8 — 25 _32725 _ 7
4 4 4
24 x7 B
R

s 240 = 42

48. (¢)

x? +x—1=0 - roots are a and
a+B=—-1af=-1
SetT={1,a,} M= (aij)3 X 3

R; = aj; +aj; + a3 (5 = ayj +ay; + ag;
(P)R; = C; =0 foralli,j
a+B=-1T={1,q,B}

Number of matrices
=13 x2x1=12

i \ 1 «
Number of -

ways to arrange  Number of
1,a,BinR, ways to arrange

1,a,BinR,

I=
)

(Q) Number of symmetric matrices = ?
Number of symmetric matrices

1 a B
=l3x1=6[a B 1]

B 1 «
(R) M — skew symmetric of 3 X 3

|M|=0aijETf0ri>j
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0

—agzy al12
_332 [ ]
_323

Asx,y,Z € Rand a;,&a,3 ER&|M| =0

~ System has infinite solutions

1 a B
M=|a B 1
B 1 «

1+a+pf a B
1+a+p B 1
1+a+pf 1 «

(P) = 2)(Q > ®HR) ~> RO = ()

Cl_)C1+C2+C3|M|: =0

49. (¢)
J\y
B, €«—y=2x
o a4
Al
ﬂ ~

5 > X
Slope of line = 2 = tan g = 2
C0,a)a>0
a+7r=5+V5 oo, @)

Line y = 2x is tangent to the circle

W
=>|—a|=r\/§
Sa=rV5asa>0
From equation (1) 7vV/5 +7 =5 ++/5
= r(W5+1) =V5(5+1)
>r=+5
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Anda =7rV/5=v5x+5=5
Centre €(0,5)

0C=5A4,C=A5

i 04y =I5 =5 =20 = 245
tanf = 2 (from figure)

1 2
cosf = — sinf = —

NN

A;(0+ 0A;cos6,0 + 0A;sin0)

A, (2\/§ X Tlg,zﬁ X %)
A1(2,4)

Let By (x1,¥1)

L B2 gand i o5
2 2

X1 =—2y; =6
B1(—2,6)
a=5r=+54,(2,4)
B1(=2,6)

50. (c¢) Vector parallel to the line L; (say Bl )y==1+2i+3k

A=11,-21,-29)
B(~16, -1, -4)

Normal vector of plane (1) containing L; and L, will be perpendicular to both Bl and AB
= 1 = p(AB x i) = p(51 — 10j — 25Kk) x (i + 2j + 3K)
= p(201 — 40j + 20k)

1 2 1

>fh=—i—-—j+—=k

V6 V6 V6

—

Now, vector parallel to L, (say Bz ) is perpendicularton = b, - n =0

(31 + 2] + k) - p(201 — 40§ + 20k) = 0
>y=1
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Now, for point of intersection (POI)

JX+11  y+21 2429

x+16 _ y+11 _ z+4
L;: _ yrit _ z+4
1 2 3

3 2 Y

= Aand L,:

Comparing x and y coordinates, =11 + A = =16 + 3uand —21 + 2A = —11 4+ 2u

=2>A=10,u=5

= POlie., ORy: (—i—j+k) and OR-fi = |2

51. (¢)

1

1-2x, 0<x<—=
g(x>={ * ¥=32
0, otherwise

1 1 2(1 ) o<1 L
g(z—x)={ FRG S

0, otherwise
_ {Zx, 0<sx<-

0, otherwise

1

1 1, 0<x<-

o a(j-x)=fp 02223
0, otherwise

Now, option (P),atbh =1
1
h(x) =g(x) +g (E - x) has range {0,1}

P)—- ()

Option (Q)ata = 1, h(x) = f(x)

fO+h)—f0O) hzsin%
= lim
h h—0
0—h)—f(0
F1(07) = lim f( _)h £(0)
= f/(0%) = £'(07)
as f'(0%) = £(07)

oty — 1;
f1(0%) = lim

= limhsinh =0
h—0

= h(x) = f(x) is differentiable at x = 0 and all other points f(x) = h(x) is differentiable as product of two
differentiable functions

Q-0
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Option (R)

1
— 0<x<-=
h(x)=x—g(x)={3x L 0=sx=3
X, otherwise

-

by graph h(x) has range R and onto (R) = (2)

(S)atd = 1h(x) = g(x) has range [0,1](S) = (4)




