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PHYSICS

L(A)  [e]=[TA]
[eo]:[M_lL_3T4A2]
[h]=[ML2T—1}
[cl=[LT7]
[TA]*| M _1L_3T4A2T [MLZT_l}y [LT_lT =[MOLToRC |
For [M]: —=B+y=0 =B=y
For [L]:-3B+2y+8=0
—B+6=0 = 6=P
For [A]:a+2B=0=0a=-28
For [T]:OL-I-4B—'Y—5=0
This is also satisfied If  =—n then o =2n,y=-n,8=-n

2.(A) Join Aand B to O to form a closed loop

Using amperes’ law

CJ‘) B-dl = polenciosed

N

.4(- \ﬁa,a,O).,“.—)——.jo B (as a, 0)

R - ¢
3 oYz 4
a T
tan0, =—=1=6, =—
2 a =09 4
I I 7n 7l
lenclosed = on (91 + 92) 2n —X— T ﬂ
. _. A__ B B
¢B-di=[B-di+[B-di j ~0+[B-di+0
0 A B A

> —

- 7
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1 q2

B 47 e 2
0 (ZRcosgj

3.(B) F

Restoring torque

r:—FﬁngR
2

q2

47 ey 4R? cos? 5

sinQR

mR%0 = —
2

For small 0,

. 0 0 0
Sin—=—,c05—=1
2 2 2

2 2
R 2.4
32ney R
4(C) F =-20x+10 =-20(x—0.5)
Motion is SHM with

(02:%:4:(0:2

mR20. =

Mean position is x =0.5
X =0.5+ Asin(ot + ¢)
v = Amcos(mt + )

At t=0, v=0, x=1

0= Awcos ¢ RANOES

N

1=05+A= A=05

x = 0.5+0.5sin (Zt +g] —0.5+0.5c05 2t
Att=" x=05+05c0s~=05m
4 2
T .
V= chos(wt +Ej =—-sin2t

At tzﬁ,v:—sinzz—l
4 2
p=mv=-5kgm/s
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2
5.(ABC) kr:% ()
mvr = n# ...(2)
Using (1) and (2)
2 2
mvzzk(@j = v4:£(n—hj v =i | K
mv mim mS
2=z Mo, K g | L
k k m mk
L nh |k
5= = |=
m
mr [h B
mk
r2 k 1 nh [k
Potential energy = —=—| ni,[— |=—.[—
2 mk 2 \m
Kineticenergyzlmvzzlm nh L :n_h ﬁ
2 2 m3 2 \'m

. I ’ k
Total energy = Potential energy + kinetic energy = n#, [—
m

6.(ACD) With O as node,
Fundamental frequency of string PO

S
17510 m 0
Fundamental frequency of string OQ
v, = i l _% Minimum required frequency =V
22L) 4 4

PO vibrates with fundamental frequency and OQ vibrates in 4" harmonic
Total loops=1+4=5
Total nodes = 6

With O as antinode

Fundamental frequency of string PO

1 (T v
Vl = |— = —
AL\ p 2
Fundamental frequency of string OQ
1 T v
V2 = |— = —=
42L)\4u 8

As only odd harmonics are allowed, so we can’t get a common vibrating frequency.
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7.(AB) The combination behaves as a mirror

f2

1 - 1 1

L ofoen(-L)-00 (2]
For n=1.42

1_5 (0.42)(—£j+(0.6)(£ﬂ =—2F><0.18} —  f=-25=h=2|f=50cm
f i 9 9 9
For n=1.35

1 5 0.35(—1j+0.6(1ﬂ =—2{Ex0.25}

f i 9 9 9

f=-18=h=2|f|=36cm
For n=1.45

R

f=-30=h=2|f|=60cm

For n=1.48
i:_z 0.48 _1 +0.6 1 =-2 1><O.12
f 9 9 9

75

f :—?:h:2| fl=75cm
8.(25000) dQ = mCdT =1(kT)dT
300 T2 300 K
Q= j dQ= j KTdT = k[?} = —[90000 - 40000] = 25000 k

200 200
9.(12) Conserving angular momentum about the fixed axis,
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0 _L—MTRZQ)'}[M@— M (@'R)R

2
2
O——§ MR2c0’+ﬂoa
2 8
, O
o =—
12

I
10.(8) r=-A~=2
I
After placing two polaroids before B

g _ 1B os?450-18
2 4

r’:l—,A:4I—A=4r:8
IB IB

11.(200) Case I: 288 =(§LV] 240 (D
-V
Case 2: n= (ﬂ] 240 (2)
C+V

Multiplying (1) and (2)
288n =240x 240
N 240x 240
288
12.(3) For Tank 1:

v =.2g0y

_dy )

A( dJ_a 29y

0 f

dy_ a\/z—

——=——4/20 | dt
N
2\/_=3A\/Et1 (D

For tank 2:
vV =,/20y

dy
Al -2 |=a2
( dJ %

=200

Y __2 [2g [dt
H+h\/y A 0
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2(VH +h—\/ﬁ)=%@t2

Using H =Eh

9
25 16 a
2[ /Eh— /th_K\/ﬁtz
2(%%):%\/@5 Q)

From (1) and (2)

s b
t
13.(18) p=mv ..(1) )'T‘
[ () |
mL? T o¢

If rod remains aligned with string, angular velocity of rod about its own axis is equal to angular
velocity of string about O.

mzL:V =§Lco
3L/2 2

Putting in (1), p= mg Lo
2

Using in (2) m§ mezﬁw: XZL
2 12 18

14.(B) Letvolumeat J =V,
Then volume at K =3V,

Volume at L = %

Volume at M = \%

(P) Wik = po (Vo —Vo) =2poVo
WKL == nR3TO In (%) = —3nRT0 In 2

Vo
Wim =2pg (30—7())

Total work done =—2nRT;In2=-2RT,In2

=-2pVo

(Q AUy =nCAT = (1)2 R(3Ty —T,) =3RTj
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15.(C) (P)
n
A || =
Three capacitors in series.
c-%
3
Q)
Vi,
Two capacitors in series
c=-2°
2
(R)
v 0
IRl -
‘ ‘ V v, ] }_}_?)
_ Cox2Co 2Co
Co+2Co 3
(S)
(0]

Three capacitors in parallel
C=3Co
16.(A) The path of the ray is as shown

o =(0g — g )+ (180°— 240) + (0 — g )
0 =180°+20, —4¢q
P) o=180°= 90 = Z(I)O

sin By = 2sin ¢g

VMC | JEE Advanced 2024 7 Solutions | Paper -1
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sin 2¢y = 2sin ¢

2sin gy (cosg—1) =0 $dg=0=6,=0
(QR) a=180°= 06, =2¢,

sin @, =J§sin¢0

sin 2¢o =/3sin ¢y

sin ¢ (2c0s g —~/3) =0 5 g =0o0r ¢g=30°
= 6y =0 or 6 =60°
S) 0y =45°
sin 0y = v/2sin ¢y
1

——=/2sin¢y = ¢y =30°

2
o =180°+ 26, —4¢y =180°+90°-120° =150°
17.(A) (P) Current in inductor doesn’t change suddenly, So |; =0
_20_
5
1 1 1
JLC [25x10%x10x10°  5x107*

) Voltage across capacitor is maximum when current in circuit is zero. Applying energy

Q I 4A

(R) o =2000rad/s=2kilo—rad /s

conduction

1. .2 1.2
—LIf==CYV,
2 0770

%><25><10_3 x16 :%xlelO_6 ><V02

Vp = 200
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CHEMISTRY

Ly mex 3R><300X\/ My _ My _,,
' Urms,, My 3Rx300 \My
_10 RT 2 10RT My¥
My V. 4 MyY “80 RT

4-80 RT My 2x&0

My V My 4x1g

+5 +2
2.(A) HN02 —>HNO3;+NO

3.(B)
4.(C)
2
5.(ABC) V = 2nize
nh
6.(ABD)
011
Lo,
2,0 H,0" O
(P)
Ca(OH),
3 en—c—ca —=—"" , CHCI, + (CH,C00),Ca
0 i (R) ()
& @
OH
Y - cnel, —=o1 ><
O (R) CCl,
CHCl; +0,—™ COCI, +HClI
(phosgene)
NaOH

CHj— % cCl,—N9H , CHCI, + CH,COONa

(Q)

(CH4,C00),Ca—~5CH,COCH,+Ca0 +CO,
() )

7.(AD) CO,,C,H,,HCl and O5 follow octet rule.
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8.(8120)
AH == AHX—Y +AHY—Z

e Y _____
AHX—Y =O g\ 20 !
AHy_7 =5x(12+8.3) x (415-335) = 10 I --------- HE

=5x%x20.3x80 : —
335 415
= 8120 K>
03) r=K[N,O,][H,]  r=KKg[NOJF[H,]
N,O
oq = [z—i] r = K'INOJ’[H,]
[NO]
10.(18)
CH,OH ‘CH20H
CH,—CH=0+ CH,=0 SO, HOCHz—(l‘—CHO + H,C . e HOCH,— C— CH,OH + HCOONa
CH,0H | @

CH,OH
(P)

0
Methylene groups = 14 (f
Oxygen atoms = 4
<:><O><i O><:>
(0] O
(R)

11.(1) [ Species |Ni(CO),| v(CO), | Cr(CO), [Cu(CO) Mn(CO)JFe(CO),| [Co(CO), 7] [CrCO), "] Ir(CO),
No.of |28+56|23+84|24+70[29+42(25+70 |26+70 |27+3+42|24+4+56| 77+ 42
clectrons| =84 | =107 | =94 | =71 | =95 | =96 =72 = 84 =119
O
I

(0] 0]
Hg*, H,O' I [| “Ha
12.(909) H—C=C—(CH,),s—C—O0C,H; g—’CH_:*C*(CHg)Is—C*OCZH_;%’ CH,— (CH,), — !‘—OCXH;

CH,—0CO— (CH,),; —CH, o
(CH,— (CH,),C00),Ca vaon | il lH-'O‘A
a
i “cact,  GH—0CO—(CH)—CH; +——————— CH,—(CH,),,—COOH
HOCH,— CH(OH)— CH,OH 2| CH,— CH— CH, )
CH,—0CO—(CH;),—CH, | |

OH OH OH
Q
One mole of Q gives 3 moles of CH3(CH,);COO™

Two mole of CH3(CH,),4COO™ gives one mole of (CH;(CH,);5CO0O),Ca

1
Mole of R formed = E x3

Mass of R formed = gx 606 =909gm

13.(2) [Mn(NH3)6]3+ Mn®" = 3d* % 1 1 paramagnetic

VMC | JEE Advanced 2024 10 Solutions | Paper -1
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14.(C)

15.(B)

(P)

[MnClg]>~ Mn*" = 3d*

[FeR, P~ Fe* =3d°

[CoRs]>~ Co* = 3d°

[Fe(NH5)o ¥ Fe*" = 3d®

[Co(en)s]*" Co*" = 3d°
P-3, Q-4,R-2, S-5
(P) K*+ CI”

More
conductivity

1 paramagnetic

paramagnetic

paramagnetic

paramagnetic

|

1
1
|
1
1

—] | —] s

|

|, diamagnetic

+AgNO; > K"+ NOj

+ AgCI(s)
Less
conductivity

Conductance decreases slightly and then increase

Q Ag”
Less
conductivity

+NO3 +KCl—» K*

+NO3 + AgCI(s)
More
conductivity

Conductance increases slightly and then increases

(R) Na®"+ OH~
More
conductivity

+HCI—>Na*+ CI”

+H,0
less
conductivity

Conductance decrease rapidly and then increases rapidly

(S CHCOOH + NaOH — CH,COO™ +Na* +H,0

Conductance decreases rapidly and then no much change in conductance

P-5, Q-3, R-2, S-4

Fe F
| ﬁ F\ /F | //O
(P) C>Xe Q) Xe (R) Xe (S) 0=Xe
% I X N
| ¥ 6 F 0 0 6]
F
F
() 3) (2) “4)
Trigonal Octahedral Tetrahedral Trigonal
bipyramidal two Ip one Ip bipyramidal
two Ip no Ip
16.(A) P-3,Q-5, R-4, S-1
CH LOH

Qo0
CHO ———
Zn

CH OH
PTSA

O e Q0 ™
(3)
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Q)

CH, )
0, COCH, NaOH w (CH OH), H. o NaBH
Zn N A N\ pPTSA }10 HO \¢>
0
(5)

OH
({‘\ O OH

0
(R) (CH OH), § Hg(oAc), THF H,0" @ NaBH, g
PTSA NaBH 5 OH ? OH

4

0 OH
) (CH OH)2 H,0" NaBH, Q
PTSA H O,,HO’
OH OH 0 OH

17.(C) P-3; Q-5; R-4; S-1

SOH ONa
@’ NaOIl @ @’ COI’IL HNO,
Molten

3) ©;
Q)
NO,
No, OH
L()nL HN() Sru’HCl I NdN() HCI L()m. HN()
@ Conc. H,80, @ @ 2.1,0 @ Cone. H,S0, 0, N NO
2
(3
OH OH OH
HO,S . NOz
Cone. H,50, Lonc HNO, H O
(R) >
OH OH OH
SO,H SO, H (4)
Me COOH COOH CONH, NH, OH

a. KMnO,, A Conc. HNO, a. SOCl, Br, / NaOH 1. NaNO,, HCI,
) 20, Lone TN, o > Br, / NaOH_ 1. NaNO,, HCL
b. H.O' Conc. H,S0, . NH. 2. H,0
: Y ON NO, = ON NO, O,N NO, O,N NO,

ey
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MATHEMATICS
10 _Jlo 10 _Jlo
1.(8) Iimt fO)—x"F(X)+x f(x)—x f(t):1
t—ox tg_xg
10 10 f —f(t
- Iim(tg X ].f(x)+|imxlo.w:1
t->x{ t7—X t—>x t7 —Xx
9 0— f'(t
L e e L) Y
t—>x o8 t—>x ot8
10 '
x| —f'(x
=N 9.x.f(x)+M:1 — 1O.x.y—x2.ﬂ:9
9 9x8 dx
dy 10y -9
= dx x  x2
10
| f = e‘f?dx _ g~10logx _ ,~10
10 (9 10
YyxX T =|—xX dx
B
y _ 1 y -9 B 10
= F__gjﬁdx = W—_—“-XW'FC y=—-+CX
x=1 y=2 = 2:g+c = c=E
11 11
2.(C)
Start
l—a
knows Guesses
ATP : 2 1 _lra 1
o+ 6 200+1-a 6
2 2
= 6-6a=a+1
= Too=5
5
= o=—
7
VMC | JEE Advanced 2024 13 Solutions | Paper -1
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3.(B) (sin%) (sin6x—cos6x)+(cos%j(sin 6X +C0s 6x)

= cos(6x—1—lj+sin (GX—QJ
2 2

X . X
=COS—+SIN—
2 2

cotx:_—5 = cost:%5

J11
X
1—tan? 2
L 2.2 —  tan?X-on1
1+tan2; 6 2

—  tan2=Vil = sinzzﬁ
2 2 243

4.(A)

5(P,2)

N/
N

g=2
y =mx++a’m? +b?
=  2=pm=yIm?+4 =  (2-pm)?=9m?+4
= 4+ p’m? —4pm=9m’+4 = (p?-9)m? —4pm=0
m=0 For ST = ng—p ..(1)

pc-9

Equation tangent is, mX—y — Om?+4=0
=  mx-y=+9m>+4

oM

4

Letif (X, Y;) touches at = +

Comparing ﬁ+ﬁ:;
m 4 Jom?+4

VMC | JEE Advanced 2024 14 Solutions | Paper -1
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Y JomZia T om?i4
0 0 1
Area of AORT _19m 4 1= 6
2|\Jom?+4  om? +4 om? + 4
3 0 1
ATP—0 3 g2 _gn2iq— m2-t2 4
om?+4 2 9 3

From(l)%zg = p=3J3
5.(ACD) For T, =(+/2+1)", neN
@  "cg+"cr-2+.. 42 ("c,+2- "y +..)
T, ={(-1+v2)": neN}
"o ()" + "y ()" P2+ +2( " ()"
and S:{a+b\/§,a,bez}

Notice T;,T, €S and ab=0 for ZCS

(b) Same lim (—1+«/§)n =0

nN—o0

1
So,AN:¥n>N = (-1+/2)"<—
° ( \/_) 2024

(c) Notice (\/§+l)n is unbounded and 2'* > 2024
= (V2 +1)" > 2024 forall n>11
d)  For cos(n(a+bJ§))+ i sin(n(a+b\/§)) to be an integer.

— a+by2=1 (some integer) = b=0

6.(BCD) ax? +2bxy+cy2 >0 V(X,¥)e R? —{(0, 0)}

Ify =0, we get ax®>>0 Vxe R —{0}
= a>0

when y # 0, we get

VMC | JEE Advanced 2024 15 Solutions | Paper -1
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2
a(ﬁl +2b(§J+c>O Y (X, y)eRxR
y y

= a > 0 and discriminant < 0

= b?<ac = c>0

(A) incorrect
(B) correct

a
(© correct because

b
‘=ac—b2 >0
c

(D) correct
Infinite solution iff (a+1)(c+1) = b?
= (@+)(c+)<ac

Not possible because a, ¢ >0
7.(ABCD)

S=(h-1%+(k-2)2+(1-3)2-(h-4)%>—(k—-2)>-(1-7)> =50
=  (2h-5)(3)+(21-10)(4) =50

= 6x+8y =105

ForT: 6x+8y=5

1 .
Distance between planes = % =10units

(A) Correct ** S is a plane on which we can find such triangle

(B) Correct ** T isa plane in which we can find L & M

(C) and (D)
Correct *.© we can use 10 unit distinct as 2 sides to correct 2 parallel planes without any loss
of generality assume we have a xy plane 4 another plane at 10 unit distance from it we can
take (0, 0, 10), (12, 0, 10), (0,2+/6,0),(12,2+/6,0) for rectangle we can think about many
such points, we can take the L distance of 10 units to be 2 sides as well and one side each on
the places.

514 _ O 5
8.(8) log,(18) =Zlogsﬁ18zzx2=

N | o1

5
= X+2y=—
y 2

s 1 1

- -~ —(1080)1
5x 65 1080 (1080)

—  b=(1080)"V6

VMC | JEE Advanced 2024 16 Solutions | Paper -1
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211
2x—y =log, (1080)2 = =x x1
2 (L
)
= 2X—-y=-3
= 4x—-2y=-6 ...2)
5
3X+2y=— (1
y 5 (1)
Add 9x:_—7:>x:_—1
2 2

= 4x = -2
= y=2=>5y=10
4x+5y=-2+10=8
9.(20) Part-1
f/(x) = X[4x? +3ax + 2b] all coefficiente R & i/3 is are root of f'(X) other root is —i+/3 real
root of f(X) isclearly ‘0’

sum of roots of f'(X)=0 = a=0
Product of root of 4x> +3ax+2b=0 is %b = i\/§x(—i\/3_’)

= b=6
Part-2

f(x)=x*+6x%+c
f()=-9

= f(x)=x*+6x>-16
:(x2+8)(x2 -2)

~. Roots are ay = 2/2i

Oy = —2\/§|
O3 = '\/E
Oy = _‘\/E

3 Joy|’ =8+8+2+2=20
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10.(16) Part-1

0 1 c
|Al=]1 a d
1 b e
0 1 c
=10 a-b d-el {R, >R,—Rs}
1 b e

|A|=(d —e)—c(a—b)
Since: a, b, ¢, d, e €{0, 1}
Total possibilities = 32
Part-2
Only odd integral values taken by |A| can be £1
= We want |A| to be odd
So, bad cases are those with |A| even
Let’s count bad cases.

Case : 1 (d—e) and c(a—Db) are even
Ford—etobeeven:d=e
= 2 cases
Part-3
For c(a—Db) to be even

c=0 = 4cases
c=1=a=b = 2case
Total 12 cases
Case-2: d—e and c(a—b) are odd
d-eisodd = d #e—= 2 cases
c(@—b)isodd = c=1and a#b =2 cases
Total 4 cases
= Bad cases = 16
And Good cases = 16 too

ALTERNATIVELY : There is a bijective between good and bad cases. We can switch the value of d
to map a good case to bad case.

But we want |Al e {-1, 1}
d —ee{—l, 0, 1}
cla-b)e{-1 0, 1}

VMC | JEE Advanced 2024 18 Solutions | Paper -1
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11.(665) A : selection in any manner
Ay S inteam X
Ag: S, inteam Y
A S &S, inteam X & Y respectively

By principle inclusion exclusion

Answer = n(A)—n(Ay) —n(Ag) +n(A,)
o]} 8! 8! 7!

—— = = = 1260 — 280 — 420 + 105 = 665
413121 113141 212141 112141

12.(5)
a_—l 1 1
o 51 a-1 o «
=1 2= 1|=0=|p p-1 B
b 1 2 2 1
1 1 =
2
-1 0 «
=1 -1 B|=-1(-1-B)+a@®)=0 = 1+B+a=0
0O 1 1
= 3ou+33-2+1=0 = 1+B+a=0
= -3-2+1=0
=5

13.(42) Let P(X =0)=a
P(X=1)=a+d = Slope of straight line = d
and y-intercept = a
=P(X=2)=a+2d
P(X =3)=a+3d
P(X =4)=a+4d

Since, they sumupto 1

:P(X:Z):%

Mean =O(l—2d)+1(£—dj+2(l)+3(l+d)+4(l+2d)=2+10d =25
5 5 5 5 5
= d=0.05

E(X?)=0.1(0%) +0.15(12) + 0.2(2%) + 0.25(3%) + 0.3(4%) = 8
Variance =8 — (2.5)2 =1.75
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14.(C) Given a+p+1=0
(P) Only possibility is every row and column must be a permutation of (1, a,[3) for row 1, we can
arrange 1, a,f3 in 3! ways.
Step1: [1 o B]
Now in column 1, the remaining 2 entries can be arranged in 2! Ways.
1 o P
Step2: | B
o

Also after this, for the remaining 4 entries, only 1 arrangement is possible.
1 o B
B 1 o
la B 1
Total matrices = 3! x 21 =12
= (p)—>(2)
Q) Note that M being symmetric
= Cij=0V,; iff Rj:OVj

Hence, we count similar to the previous case except that in step 2, we don’t have 2! Options as
symmetric nature of the matrics determines 1% column from 1% row.

= 3matrices = (Q) — (4)
(S) (5) because R, =0V
= theoperation C; = C; +C, +C; will make the 1 column =0

= Determinant is always 0.
(R) M is skew symmetric of odd order

= IM|=0

X Ay

Hence, either no solution or infinitely many solutionof M|y |=| O
= (R)—>@)

Note: Clearly: x =0,y =1,z =0 is a possible solution.
Also we can confirm infinite solution using Cramer’s rule with A =A, =A;=0=A

15(C) P>4,Q—>2,R—>5S5—>3

|2><O—oc|=r
5

= o =+/5r

a+r=5+5

CP=r =

VMC | JEE Advanced 2024 20 Solutions | Paper -1
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16.(C)

=  Br+r=5+5 = r=+5
circle is X? +(y—5)2 =5
Solving with y = 2x

—  x?+(@2x-5)2=5 =  5x°—20x+25=5
=  5x2_20x+20=0 =  X2—4x+4=0

A=(24)
B = (h, k)

E:O = h=-2

k+4

5= k=6

B=(-2,6)
P>3Q—>4R—>1S->5
Pointon Ly =(A—11, 2L —21, 3 —29)
Pointon L, =(3u—16, 2u—-11, puy—4)
ATP. 3u-16=1-11

= A=3u-5
& 20 -21=2n-11= 2u=2)-10
= 2n=2(3u—-5)-10
= 2u=6p-20
= p=5 xr=10
R =(-1-11)
Sh-4=1=Ar=1

N A

i ] ok
Ai=[3 2 1/=41-8]+4
12 3

=

ﬁ_f—2°+I2
J6
OR, =i +K
oR.qlt2+l_2 2 2
' V6 B V2x\3 3
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1 1
17.(C) x takes all values except between {O, 5} but for 0< x < E , 3x — 1 takes all the values in the interval

ot

Range =R

(1
X|x[sinf = |, x=#0 1-2x, 0<2x<1
f(x)= Xl (xj and g(x)= i
0, other wise
0 x=0

(1 j 2X, OSXs1
gl z—X|= 2

2 0, otherwise
1 1, 0<x< l
= g(x)+g > X|= 2
0 otherwise

(P) whena=0,b=1,¢=0,d=0
1
1, 0<x<=
h(x) = 2
0 other wise
Range of his {0, 1}
(Q) Whena=1,b=c=d=0
h(x) = f (X) which is differentiate on R
h?sin 1 h2sin 1
. h . h
As lim ————~<=Ilim-——~<=0
h—ot h h—0

(R) whena=b=d=0andc=1

1
3x-1 0<x<=
h(x) = 2

X other wise
X takes all values except between [O, %} but for takes all the values in the interval [0, %}

Range =R
(S) a=b=c=0andd=1
1
1-2x, 0<x<=
h(x)=9(x) = 2

0,  other wise
Clearly, g is continuous and decreasing in [O, %} =9 (%) <g(x)<g(0)

= 0<g(x)<1
Range [0, 1]
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