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PART (A) : MATHEMATICS

(AD)
Given, x; and X, are roots of ax? —x+0=0

1
X1+ X, = and x;X, =1

Also, X, —X,| <1

= |x1—x2|2<1

= (xl—x2)2<1

Or (x1+x2)2 —4x;X, <1
1 1

= —-—4<lor =<5
O(.2 0(.2

= 50%2-1>0 or (Jﬁa—1)(J§a+1) >0

+ - +
rrrrrrrrrn |[ERRRRRRRR
15 1N5

oce(—oo —LJU(L ooj o ()
Also, D>0
= 1-40%>0

11 ..

Or ae(_?ij o (i)

From Egs. (i) and (ii), we get
EEINEn
2'J5) 52

(ABCD)
sin300+sin6o. _ 2sin(18a)cos(12.)
sin20a.—sin4a.  2sin(8o)cos(120)
_sin(18a) sin(26a.—8a) sin(m—8a)
sin(8a)  sin(8a)  sin(8a)
(A) cotl5 -cot75 :(2+J§)(2—J§):1
(A) cos(88r)=1
(C) 4cos72” -sin54"

4J§—1 5+l 4

X
4 4 4

(D) sin [9?75) =1

=1

1
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(BCD)

(a—2)x* +4x+a-10=0
Af (0)<0
(a—2)(a—10)<0

\_, /

a.€(2,10)
3+44+5+6+7+8+9=42

(A)

Obviously p+q=-p and pg=gq=p=1

And q=-2

(B)

Given that sinf+sinp=a (i)
And cosO+cose="h (1)

Squaring, sin? 0-+sin? @+ 2sinOsin g =a>
And cos? 6+ Cos?p+2cos0cos ¢ = b?
Adding, 2+2(sin¢+cos@cosp)=a? +b?

2 2
= Zcos(e—<p):a2+b2—2:>cos(e_(p):a+—t2’2
20-0
1-tan o a?+h?-2
= 2=
1+tan? @

= (32 +bz)+(a2 +b2)tan2B_T(P—Z—Ztanze_T(p

_2_2tn22=@
2

_q2_p2 _ 0— a2 K2
A b 280 @ tan0=9) /4 a b
a“+b 2 2 a’+b

(A)
Let

tanx_tany_tanz_k

2 3 5

If X+y+2z=m,then
tanx+tany+tanz=tanxtanytanz
2k + 3k + 5k = 2k3k5k

k==
3

tan? x + tan? y + tan? z = 38k? = 38
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10.

(©)

Given equation is

2
a[2x+1j +b(2x+1j+c:0
x—-1 x-1
Then 2X+l=
x—-1
a+l
o-2
Roots of the equation is
a+l B+1

OL2B2

= X=

(0)
(6k+2)x* +rx+3k-1=0
(12k +4)x* +px+6k—2=0
Have both roots common, so
6k+2 r 3k-1 r

= —= —
12k+4 p 6k-2 p

1
=—=2r- 0
> p=

(254)

X =8+3J7

=(8+3ﬁ+8—3ﬁ)2—

—(16)°—2=254

)
cosec B cosec C
L:
Z SecA
cosA-sin A+cosBsinB+cosCsinC

sin AsinBsinC
Now if A+B+C=m=x
= Sin2A +sin2B+sin2C =4sin AsinBsinC
= 2k=4 —=k=2
sin130° +sin70° +sin160°

= —————————————using Sin2A +sin2B+sin2C =4sin AsinBsinC
sin65 sin35 sin80

O )
(s

N

Website: wwwe.iitianspace.com | assessment.stepapp.in


http://www.iitianspace.com/

11.

12.

13.

=8><§x[sin 2o°sin4o°sin80°]2
2

[e] [} o [e] [e] 2
:12[00310 cos(6o ~10 )cos(eo +10 )J

2
12 lcos300 :Ex§:g
4 16 4 16

L°MN =9

®)

X% ++/3x—-16=0<p

P, ++/3P, 1 —16P,_, =0
Pys +~/3Po; —16P,; =0

. Pos+1/3Py,
C 2P,
Similarly

x?+3x-1=0<Y"1 Q,=y"+d"
Qo5 —Qag =7 +8% —y% —5%

_ y23 (—3y) T 823 (—3Y)

=8

=3[y 8% |

=—-3Q24

. Q5-Qp _ 4

Q24

Pas + /3Py L Q5-Qm g 4 &
2P,3 Q24

(33)

. gm . g3m . gbm g/m m

sin® = +sin® = +sin® +S|n =
8 8 8 n

. T T
=2 S|n8§+cos8 —}

T 4 T 4
1—cosZ 1+cos—

+
2 2

=2

=17/16

1)
Given, x = 1(«/§+ij

Z_E(EJE
2°737°)73
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14.

15.

16.

17.

(A)
85x2 —22nx +m2 =0

T TU
b=ga=33
a =CoS oLCoS 2oL CoS 4o oS 8al
. 167
Csintea M7 1
16sina 16sin-~ 16
17

b=sina-+sin(o+p)+....+sin(o+9p)

sinSBsin(zaJrgB) sinmtsin E+9—n/2
_ 2 _ 17 5 _0

“fe) ol

) _ T 3n
cosP 003(3 Bjcos(3+ﬁj cos3p 55

C= = =-1
sinB-sin(n—Bjsin[n+Bj sin(Bj sin -~
6 3 6 3 6 2 10
(©)
(P) x*-8x>-9=0

X
(xz—g)(x2+l):0 —x=3-3
Q)

(R) (\/3x +1)2 = (& —1)2
= 3x+l=x+1-2VX — 2x =—2X (not possible)
(S) 3X—9)(3X —1):0 —x=0,2

(B)
(P) 0<3sin?20<3
— -1<sin?20-1<2
(Q) maximum =4
minimum =4-5=-1
(R) minimum=20
(S) maximum =-2ab=-2x2x1=-4

(D)

ici i i ac-b2

P) Coeff t 250+ f 4 .
( ) oerricient XIS ~ ve min ( (x)) = -

Q 2

( ) Coefficient X2 is “ve maX( f (X)) 4ac;b 3

(R) Roots are (-5,-1)
(S) x*—6x%+11x—6=(x—1)(x—2)(x—3) the roots are 1,2,3 only positive roots.
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18.

19.

20.

PART (B) : PHYSICS

(A, B, D)
Yo =0,v9=0,a, =+20.0 m/ s, taking y-axis as positive upward

v® =v5+2a, (y-Yp)

=0+2(20.0)(0.400-0)

=16.0m?/s?
or v=4.00m/s

Part 2: From the instant his feet leave the floor until the maximum height is reached, the body
experiences a constant downward acceleration g. Initial velocity for this part of motion is same as the
final velocity obtained in part 1.

vy =4.00 m/s
v? =03 -2g(y—Yo), take yo=0 time at H :9;48=0.4083ec
2 (4.00)
Therefore y = 20 _ u =0.816m Time of flight = 2><(0.408) =0.816sec
29 2(9.80)
(A, B)
Distance travelled by 2"
t; = 4 sec

(1)

)
1y =2 sec
m

pote | —faf— | ——— b ]

Particle in 2 sec =0.5x2=1m
Horizontal range=1+1+1=3m
Flight time =4 + 2 = 6 sec.

6:2usme’ usin®=30
g
22

H:u sin 6: 900 5
29 2x10

(ACD)

u=4i

v=ui+gt]

=4i+10t]

When it hits the ground att = 0.4 s,

V=41 +10(0.4)] = 4i + 4

Vertical component of velocity when it hits ground = 4 m/s
Angle at which it hits the ground

—tant (%j = tan™* (1) = 45°

S t2

y

=y +§ay

= +H =0+%(+10)(0.4)2
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21.

22,

23.

24,

= H=08m
1
sx=uxt+EaXt2

= R=4x04=16m

©)
2 4
Distance s—J. t|+ Iudt
0
2 4
=([(t-=2)dt|+|[(t-2)dt
0 2
2 2 12 4
B LSNP L
2 2
0 2
2 2 2
:2——2x2+£4——2x4 - 2——2><2
2 2 2
=2+2=4m
(D)
v=a’
ﬁ=3a2d_a ..... (1)
dt dt
s=6a°
ds da
—=12a— ... 2
dt dt ( )

ds_12 (dv) 1
dt dt

ﬁ:f[ﬂj=ix3=0.48 cm?/s

dt dt 25
(D)

isinx3 ismx3 dx*

dx dx® dx

= c0s X° x 3x2
(B)
2 2

I . 1 dx—ISIr_] 2x+coz X
sin? xcost sin® xcos? x

2
sm X COS™ X
[ SMX g [ SOSX g,

SIn~ XCOS™ X SiﬂZXCOSZX

- jsec X dX + j cosec? x dx

=tan x+(—cotx)+C
=tanx—cotx+C

dx
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25.

26.

27,

28.

(30)
. 1 ,) (1 .,
((303m53°)t——gt )J{—gt j=30
2 2
= 30xﬂt=30
5

= t:ES
4

d =(30c0s53°)t +6t

= d :24t:24(§j:30m

(45)
Horizontal range of bullet is 30 m.
u?sin20

g

or sin20

30

~30x10
(100
or sin20=0.03
For small 6, sin6~0
ie, 20=0.03
Therefore 6=0.015
The rifle must be aimed at an angle 6 =0.015 above horizontal.

Height to be aimed =30tan 6 ~30(6)

=30x0.015
=45cm.
(4)
R2=pP2+Q? ... (D)
%:P—Q ... (i)

[V2(P-QF =P*+Q’
2(P* +Q%—2PQ) =P? +Q?

=
=
= P?+Q?-4PQ=0
=
=

P2 +Q? =4PQ
34_9:4
Q P
(40)
60 cm/s <———L,/'
St am

v
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29.

30.

31.

X +X% 4 5 2
——ft=—=— = X ==X
Xy 16 2 3
O _2d
dt 3 dt

Where, % =60cm/s.

@ _ (%(60) =40cm/s.

dt (3
(44)
V =29.4-9.8t
Vv :$:29.4—9.8t:0 = 29.4=9.8t=1t=3
B 29498t

dt

jds =29.4J.dt—9.8_|.tdt

3 3
0 2
=29.4{%} —9.8{%}
+ 0 0

~29.4[3-0] = 4.9[(3)2 —(0)1

—88.2-4.9%9
—-88.2-44.1
—44.1

(83)

V =ot2 8t

ds

—=9t2—8t:>ds=9jt2dt—8jtdt
dt

3| t3 4] 12
s=¥|§ ]

S =[3t°]3 —[4t*]3 4" second means 3 to 4

=3/ (4 ~(3)° | -4 (4)° - (3" |
=3[64-27]-4[16-9]
=3(37)—4(7)

=111-28=83

(A)
(P) (a+b)-(2a—b):%
2a’>-b’+d-b=0

(a+b)+(2a—b):3f+gj
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32.

2 - 1+1
b= |+J:>cose— a-b 4 —§><ﬂ_
allol V54514 4 5
Q) |a+b+c| =6
ER

(R) Area of parallelogram
=%(3ﬂ+i—2ﬁ}{f—3j+4ﬁﬂ

~-53

(S) a:(b+c)=0 (1)
b-(c+a)=0 -(2)
c-(a+b)=0 -(3)

2(a-b+b-c+c-a)=0

2
la+b+c["=a®+b®+c?+2a-c+2b-c+2c-a

lat+b+c|=v2*+37+6% =7

2

(D)
_x

(A) y=x 20

dy _, 2
dx 40
At x=0

ﬂzlztane
dx

0 =45°

d dx 2x dx
© L-2-==

dt dt 80 dt

1-X -0
40

Xx=40m
At X = 40, 40x40

y=40- =20m

y=hence=20m
(D) Range =40x2=80m

glw
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33.

34.

v
tan0 =L 0 =45°

<
=

(B)
(P) R+K+FR=0

F R+F, =102

F2
135°

F3

Q) (r:l+r:2)+(—r:3)
=104/2 +1042
= 2042

(R) F,=10i, i =10j, F; =—10i —10j
R xF, =100(—K)

A A

i J Kk
(RxR)xR=| 0 0 -100
-10 -10 0

i(~1000) - j(~1000)+k(0)
(B, )xFs| = 10007 + 10002
=1000/2.
S) R '('31 +I32)
= ‘I%HE + Ifz‘c0580°
- (1072} (10v2)(-2)
— -200
= Magnitude = 200
(A)

(P) Average velocity = Total displacement

time

Sy =u,t

— 204/2 cos45x1
=20m

1_
Sy :uyt+zayt

= 20\/§COS45X1—%X10X12

=20-5
=15
Total displacement :4/85 +S§

—20% +152
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35.

36.

37.

38.

39.

40.

41.

42.

=+/625
=25m
Average velocity = 25 m/s
(Q) Av,=20-20=0
Avy =vy, —u, =10-20=-10m/s
vy =uy +ayt

= 20\/25in45-10
=20-10
=10

Change in velocity = -10 m/s

(R) Instantaneous velocity = vf +v§

— /202 +102
— /500
=105 m/s

=V

y

PART (C) : CHEMISTRY

(A, C,D)
(A, B, C)
(A)
(A)

30, — 205 —15% convert

67.2 L

STP — 3 mole — 2 mole — 100%
0.3mole 15%

48 x 0.3 = 14.4 g of ozone prepared

(©)

(D)
X, Y3 =75x2+16%x3=150+48 =198

198-150 150100
100 ? 198

=75.8%

(D)
6.022x10%% molecule (H,0) »>189¢

1 molecule —» 18 = 2.88><10‘239

6.022x10%
Density = 1 mass = volume occupied.

(2)
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43.

44,

45.

46.

47.

48.

(50)

SO,Cl, + H,0 — H,80, + 2HCI
25 ml 0.2 M 1 2
n=0.2x 25 n=0.2x 25 n=04x 25
1000 1000 1000
Ba(OH), — 20H"~
H,SO, —2H"
2HCI — 2H"
1H,S0, —1Ba(OH), ¥ 2HCI — Ba(OH),
) 25 25 Volume 0.4x25
n required — 0.2x + 0.2x% = =
Ba(OH) €0 1000 1000 1000 1000
0.2
Volume =50 ml
(23)
22
% =0.5x10" mole »1.15g
6.022x10

1 mole —» 1.15x20=23g = (23 MW)

(6)

If no paschen series line is observed that means n = 3 energy level is not involved.

So no. of energy levels involved (n) = 4

(n=2,n=4,n=5,n=06)

nin-1) 4x3
2

Total possible lines = 6

(500)

1 atom =6.643x10"2 g

Weight of 1 mole = 6.643x1072% x6.022x10%
=409

.. 1mole >40g

500 mole — 20000 f

(58)

Axe n___h _ 663x107*
4nAp  AnMAV  4x3.14x9.1x1071x1

AX=58 um.

(©)

(P) 0.5moles = 11.2 L at STP.
SO, - 649=32¢g
3 atoms per SO, - 0.5x3=1.5Na
(Q) 1gH, —» 0.5 mole » 11.2 L at STP.
2x0.5=1x Na atoms
(R) 0.5 mole of O3 — 1.5 Na.
24 gwt. 11.2 L

Website: wwwe.iitianspace.com | assessment.stepapp.in


http://www.iitianspace.com/

49.

50.

51.

(S) imoles, i>< Na atoms
32 16

1 gm molar mass O, =329
(B)
(A)

(B)
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