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DACE

IIT-MEDICAL Major Test — 1 : Physics (Paper - 1)

PART (A) : PHYSICS

1. C
(Sir)lce, |3, +8,|= /3, and if angle between then is 0 , then (v/3)% =1° +12 +2.11cos0 i.e., 0 =60°
(8, —8,)- (28 +82) = 28 + (8, -8,) —(28; -8,) —a3
= 2af - (& -8,)-a;
= 2—1.1.%—1=%

2. (B)
As shown in the figure, A=Bcos0

cosG:é
B

Required angle =n—96

—cos [— éj
B

3. (B)
|A|=2,[B]=2v2
AB=AxB
- 0=45°
2 -2
‘§+§|: A" +[B[ +2AB
A-B \|a] +[g] -2A8
=5
4. (A
X2+l
y= X+1
dy_(x+1)(2x)—(x2+1)(1)
dx (x+1)?
:2x2+2x—x2—l:x2+2x—1
(x+1)? (x+1)°
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DACE

IIT-MEDICAL Major Test — 1 : Physics (Paper - 1)

5, (D)
dy

Xy=4 = x.&

+y=0
dy__y

dx X
6. ©
< >

LN

< >
10

a-t curve area = change in velocity

Laex2=v-0
2

v =16 m/s

7. (B)
v=u+at
200=100+10t = t=10s
8. (B)
Time of flight 7:ﬁ:4
g

u:4—20:20m/s

9.  (B)
9 km/ hr —>» 6km/hr

9sin0=6

sinf=—

WIN

10.  (B)
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DACE

IIT-MEDICAL Major Test — 1 : Physics (Paper - 1)
11. (B, C)
dx

12.

13.

Ve—=-94t°=0 = t=3s
dt

The particle’s velocity is getting zero at t = 3s, where it changes its direction of motion.
For O<t<3s, v is negative, a is positive, so particle is slowing down.

For t >3, both v and a are positive, so the particle is speeding up.

(B)

- ~ ] dv, » dv
Let a=a,i+a, j+a k=—2i+
X yJ v4 dt

v 9Vey
dt

As a is constant, so its magnitude as well as direction is not changing, but Vi, Vy and v, all can be

varying (any combination of these if a,,a, or a, =0, then corresponding velocity component may

y
be constant).

M = v,/vi +v§, +v:2Z

d|v dv v.a
‘ ‘: 1 x{va dVX+2vy y+2vZ dvz}:v_.a
a - /V)Z( " +V§ +v2 st st st \%

Which is a variable quantity.

d;’ - ‘5‘ , which would be constant

2 d(vi+v2+v? L
dv = ( * Z)=2v.a (a variable quantity)

dt dt

d(;//v) _d vx€+Vyj+vZk

dtdt) [70212

(a variable quantity)

(A, B, C)
Given, % =0.5t.
dt

Integrate to get, v—-16 = 0.25t2
Direction changes after v becomes negative, which occurs at 0—-16 = —0.25t2 or,

t =16x4 =8 seconds.

Velocity at 10 seconds is v=16—-0.25x100=-9.
Thus speed is magnitude, which is 9 m/s,
Integrate the velocity equation once more:

% =16-0.25t2 or, s—Sy :16—it3 Assume

dt 12

sp =0 for distance calculations (becomes its relative to some initial point)
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IIT-MEDICAL Major Test — 1 : Physics (Paper - 1)

In 4 seconds, distance :16x4—$x 64 = 64—%

which is nearly 58.67 m.
In 10 seconds, distance is sum of distance till 8 seconds and then 9th and 10th second (because velocity
becomes negative, so displacement starts decreasing, thus we need to break it down)

=16><8—i><512+ —16><10+l><1000+58
12 12

=85.33+ (—76.67 +85.33) =94m

14. (A B)
R2=2R
UZsin20 2U2sin 20
g g
U,=+2U
_|_2:2U25|ne:\/§_r
g
2 ain?
H2=w=2(|-|)
g
15. (D)
S=(t-1)i +(3t-t°) ]
V=i+(3-2t)]
a=-2j
t=0 s=-i
t=1 V=i+]j=[|=+2
16.  (A)

. . 1 1
Distance covered = area of speed — time graph = > (4+2)x 4+§(4+ 2)x2=18m

17. (D)
Displacement from the origin will be equal to the final displacement of the particle which is equal to
the area of the velocity-time graph, i.e.,

“x(4+2)x4-2(4+2)x2=6m

18.  (C)
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IIT-MEDICAL Major Test — 1 : Physics (Paper - 1)
19. (D)
lfl + lfz =m

.8

(70j+F;) =5(10c0s53° i +(10sin53°)

- (7oj+|fz)=5(1ong+1oxgjj
(7oj+ ﬁ2)=30f+40j

F, =301 —30]
At t =10 seconds
v=U+at=0+10(6+8])=(60i +80]) m/s
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IIT-MEDICAL Major Test — 1 : Chemistry (Paper - 1)

PART (B) : CHEMISTRY

20. (C)
L=mvr= nL
21
For lowest p energy level n =1
h
L=—
27
2. (A)
m= 892 100 = 4.05x10%
22. (A
c 708 708 59 59 o9
12 0.29
H 6.2 E =6.2 ﬂ =21
1 0.29
N 4.1 ﬂ =0.29 % =1
14 0.29
O 18.9 @ =1.18 ﬁ =4
16 0.29
C20H21N04
23.  (C)
Cl - {Ne}3s?3p°
n=3 (=1
24. (C)

mmol of HNO3 =25 x 3 =75 ;
mmol of HNOs; = 75 x 4 = 300
Total mmol = 375
Thus, 375 =M x 100
M = 3.75

25 (A)
(4a+96)g X40¢ has 4ag X
4ax10 }

10g X 4,04 has
9 745 [40a+96

4ax10
4a+96
Atomic mass of X, a=32g mol ™

5.72
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IIT-MEDICAL Major Test — 1 : Chemistry (Paper - 1)

26. (B)
mmol of NaOH =10 x 0.5x 2 =10

W 1000 =10
40

w=04¢9

27. (A

It is experimental evidence for particle nature of electron.
28. (C)

According to de Broglie wavelength A = L = h

mu p

29. (B)

Bohr model is based on one electron system.
30. (B,C)

As per theory
31. (A, B)

No. of non spherical node = ¢
(nodal plane)
Shape depends only on azimuthal quantum, no. for (m = -1, 0, +1) = 6 electrons

32. (C,D)
|<c:|03—>r<C|+go2

Nker _ Mo,
1 32
5 2
Wy =—x—=x745=7.76gm
KCl = 3573 g

n KCI = 0104

33. (B,C)
1 gm-atom = 1 mole atom of N
=14 gm
=11.351it. N2 at STP

34. (A, D)
Rb(37)={K,}5s"
n=5/(=0,m=0,s=+1/20r-1/2
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IIT-MEDICAL

Major Test — 1 : Chemistry (Paper - 1)

35.

36.

37.

38.

(©)
2H+S+20, - H,SO,

Moles n= 25 1 275

25 o275
5C 2 2
(D)

After rxn 05 0 0.75
(moles) J J J
H s 0,

Total weight =0.5x1+0.75x 32 = 24.5¢

(©)
(B)

13.622(12—12]=13.6x4 iz_iz
1 3 N on

Z=1n=2,n,=6
(hit & trial)
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IIT-MEDICAL Major Test — 1 : Mathematics (Paper - 1)
PART (C) : MATHEMATICS
39. (D)

40.

41.

42.

43.

sin0+cos®0=0
sin®0=—cos®0

tan®0=—-1
tan =—1
:>6=_—TE

4
(A)

3c0s0+2sin® 3+2tan®
2cos0—-sin®  2—tan6

1
3+2| =
e (zj_ié

, 1 32 3
2

(B)
sin163°c0s347°+sin 73°sin167°

=sin17°c0s13°+co0s17°sin13°
=sin (17°+13°)

:sin30‘°=1
2

(D)

(a2+c2)x2 +2(ab+(:d)x+(b2 +d2)
*» Roots are Equal D=0

% (ab+cd)’ —Yk(a2+cz)(b2 +d2)=0

a%b? +¢%d? + 2abcd —a?b? —a’d? —b%c? —c¢%d? =

a%d? —2abcd +b%c? =0
(ad —bc)* =0 ad = be

(B)

COS6X+6c0s4x+15c0s2x+10
cos5x+5co0s3x+10cos x

_ (cos6x+cos4x)+5(cos4x+cos2x)+10(cos2x +1)

0

cos5x+5c0s3x+10cos X
(usecosC +C0S D) =2C0S X
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IIT-MEDICAL Major Test — 1 : Mathematics (Paper - 1)

44.  (B)
Let f(x)=x>—6x*—4x+5=0
Then the number of change of sign in f (x) is 2 therefore f(x) can have at most two positive real
roots.
Now, f(—x)=-x°-6x"+4x+5=0
Then the number of change of sign is 1.
Hence f (x) can have at most one negative real root. So that total possible number of real roots is 3.

45. (D)
x%2 ~10x—21=0 has roots o and B
o+B=10 and ap=-21
A, =a+B" and Ay, +p A VA, =0
N 0Ln+2_'_Bn+2_'_H((Xnﬂ_'_Bn+1)_'_v(ocn_'_Bn)zo
= oc”(ocz+uoc+v)+B”(B2+u[3+v):OVneN
o +po+v=0 and B? +uB+v=0 is same as a2 -100—21=0 and B2 —10p—21=0

pn=-10 & v=-21
u+v=-31

46. (D)
Given equation is 8x2 —3x+27 =0,
Also roots are a and f

3 27
a+B==; af="—
b 8 b 8

:>£a_2+ﬁj|f3_ OL3+B3J]J3
afl
i ((1+B)330LB(0L+B)TJ3

1/3

. B0

“(5) 5)
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IIT-MEDICAL Major Test — 1 : Mathematics (Paper - 1)

47.  (A)
x2+ax+b+1=0 has positive integral roots o and 3.
Hence, (a.+p)=-a and af=b+1
= a?+b% =(a+B) +(ap-1)°
=02 +2aB+PB% +o?p—20B+1
= o2 (1+[32)+1(1+[32)
=(1+a2)(1+[32)
— a%+b? canbe equal to 50 (Since other options have prime numbers)
48. (B)
The discriminants of the given equations are D, =a®+12b, D, =c, —4b and D3 =d?-8b
D1+D2+D3:a2+02+d2 >0

Hence, at least one of Dy, D, D; is non-negative.
Therefore, the equation has at least two real roots.

49. (B, C,D)
Range of sin* x+cos? x in El} P =1-sin® x+sin* x
1% 3
P cannot be equal to 2, 3, 4. =(sin2 X_Ej +Z
P €|:§,1:|
4
50. (D)

A, B, Careonly true if a,b,c e P/Q/R respectively

(A) Non-real roots for real polynomial appears in conjugate pairs.

(B) Irrational roots for rational polynomial appears in conjugate pairs.
(C) This is also for real polynomial.
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Maijor Test — 1 : Mathematics (Paper - 1)

IIT-MEDICAL
51. (B,C,D)
sin20 = _2tan tanze
1+tan“ 6
a2
C0s 26 = w
1+tan“ 6
tan 20 = anze
1-tan“ 0O
52. (A, B)
Apply common Root Condition
53. (B,C,D)
Same as above, we get a+b=-1
54.  (C)
(1+ m)x2 —2(1+3m)x+(1+8m)=0 meR-{-1}
Imaginary roots so D <0
4(1+3m)” —4c(1+m)(1+8m) <0
19m? +6m—1-9m—8m? <0
m?-3m<0
m(m-3)<0
||
0 3
m e(O, 3)
Integers between 0to 3 — 1, 2
55. (D)
Both roots +ve product of roots > 0 if both +ve
1
(1+8m) -0
(1+m)
Wl
0 3
1
(_oo,_l)u(_g,ooj (2)
For D>0
me(—o0,0]U[3,00)  from (1) )

CENTERS: MUMBAI / DELHI-NCR / PUNE / HYDERABAD / AKOLA / GOA/JALGOAN /BOKARO / AMRAVATI / PATNA/BARAMATI



DACE

IIT-MEDICAL

Maijor Test — 1

: Mathematics (Paper - 1)

Intersection of (2) of (3) is result

(<o) G0 |of30)

56. (A)
sino.+sinf=3
a+p p

25|n—cos—:3
2 2

coso+cosp =4

2c0s 2P B _B:4
2
tna+B:§
2 4
2tan(agﬁj 2><3
tan (o +) =
1 tanz(OHB) 1
2
57.  (B)
cos(o+P)

(1)

Q)

25 24
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IIT-MEDICAL Maijor Test — 1 : Physics (Paper - 2)

PART (A) : PHYSICS

1. (©
Component of (a—b) along (a+b)

o

2, (€)

A+Bf =[cf

A +|B|” +2|Al|B|coso =|C[
122 452 1 2x12x5xcos0 =132
144+ 25+120¢c0s0 =169

169+120cos6 =169
cos0=0

0T
2

tud

3. (B)
(A+B)x(A-B)
= AxA—AxB+BxA—BxB

——(-BxA)+BxA
=2(§xﬂ)
4. (©)
y =0.5x—0.04x°
Range y=0
x:O,x:E:@:Q.Sm
0.0 4
dy
——=05 ex=0
» (ex=0)
:tanezl
2
U%sin20 25
Range=——=—
g 2
u> 1 2 25
— X —=X—==—
10 5 5 2
625 25

U?=—"—=U=""=12.5sec
4 2
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IIT-MEDICAL Maijor Test — 1 : Physics (Paper - 2)

5. (D)
Let 1+tanx =t
Differentiate

sec® dx = dt
e

)5
=In(t)+c
=In(1+tanx)+c

6. (B)
A B

| ,,:‘l'

U:Vpg (velocity of river w.r.t. ground)

V=Vp, (velocity of man w.r.t. river)

Along the flow, Vg =V+U, 3= L
vV+u
where, Ving is velocity of man w.r.t. ground.
Opposite to the flow,
— 6 — d
Vmg =V —U, =4
d
= ty=—=4h
Y
7. (B)

Time interval between 8th and 3rd second,
At=8-3=5s, ie. At=5s

Change in velocity,
AV=20-0=20ms*

. Av 20 -
Average acceleration = S =g oAms 2

8. (A)
X
t=—
! 2v;
X
ty=—
2 2V,
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v - X _ 2v,V,
avg
t+t, v, +v,

9. (A
V=an

s:%a{(nz)—(n—z)z}

LY 1ox2(n-1))

2n
2V
7(”—1)
10. (B)
A 2u,Uy _2x6x8 _06m
g 10
11.  (ABD)

A scalar cannot be added to a vector, hence options (A) and (D) are wrong.
Resultant of two vectors is always a vector, so option (B) is wrong.

12.  (B)
1
In(6x+2 In(8)—In(2
[l g m(E2)f_n@)-h@) 22 1,
6x+2 6 | 6 6 3
13. (BCD)
14.  (B)
Let after time t, car catches the scooter and the distance travelled by scooter in time t,
1 , t? .
X:—XlXt = — el
(U<t == (i
The distance travelled by car in time t
X+150:%><2><t2:'[2 (II)

Solving Egs. (i) and (ii), we get

t=+/300s

15. (4
U =204/3cos60° i +20+/3sin60° ]

V; =203 cos 60°f+(2oJ§sin 60° - gt) j
L_j.\7f =0

2
(20@) — 204/3sin60°gt
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IIT-MEDICAL Maijor Test — 1 : Physics (Paper - 2)
t= ﬂ =4sec
10x+/3/2
16. (5)
If x is the length of each side of an equilateral triangle and A is its area, then A= ? X2 = (:l—'? = ?
ZX%
dt

Here, x = icm and % =2 cm/sec

N

dA .
= o =15s(. unit per sec.

7. (5)
Given, r(t)=3ti+4t%]

9ﬁ=ﬁ+&j
dt

At t=1s,
(o] (P
vlz—t:3|+81
Again, r, (t)=4t%1+3t]
dﬁ:8ti+3j
dt
At t=1s,
_dn
S dt
Relative speed, Vo =V, —Vq

:@heﬂ—@hﬂﬂ
=5i—5]
Veel| = (5)2+(_5)2
=52 m/s

Vo = 8i+3]j
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18. (6)
242 units
135° —1900
135° 22 units
10 units
19. 4)
X
T, =—
! 2V,

N | <

T
?z(v1+v2)=

2Vg (W +V
T=T+T, = X + X =X 0(1 2)
Vi+V, 2V 2Vy +Vy +Vy

X 2V, (V, +V, )
T 2v,+v,+V,
= a+b=2+2=4

avg
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IIT-MEDICAL Major Test — 1 : Chemistry (Paper - 2)

PART (B) : CHEMISTRY

20. (B)
Mass of H,0 = Volume x density = 0.06 x 1
=0.06 gm.

No. of molecules of H,0 = Oi(:i

XNA

=3.33x10°x6.02x10%°
— 2x10%

21. (B)
H, + Cl, - 2HCI
1mole 1mole  2mole
2gm 71gm  73gm
Given 5gm 5gm
Thus H, isinexcess and Cl, is in limit
-.71gmCl, ° 73gmHCI

5gmCl, = ;—iXng HCl =5.14gmHCI.

22. (D)
3BaCl,+2NasPO, = 6 NaCl+Bay (PO,),
Initially 3 2 6 1
Given
mole 0.5 0.2

Thus NasPO, is limiting reagent.
Hence Mole of Bag(PO,), formed =0.1

23 (A)

. de-Broglie’s wavelength = 2_;)(

24.  (B)
IE =-E,

E, for He" =—19.6x10728 J atom™

(El)He+ _ (ZHeJr )2

(Ep)Li** (Zu2+ )2

CENTERS: MUMBAI/ DELHI/ PUNE / NASHIK / AKOLA/ GOA / JALGAON / BOKARO / AMARAVATI / DHULE n
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IIT-MEDICAL Major Test — 1 : Chemistry (Paper - 2)
-19.6x10"° 4
(El)|_i2+ 9
B 18
or El(Li2+)= 19.6x2><10

— 4.41x107Y Jatom™

25. (D)
26. (B)
27. (A
28. (B)

120+ 20 =140amu
2 molecule=280amu

29. (B)

\ - 1x300+2x200 7

500 5
£x500 ~1x(V +500)

700=V +500
V =200ml

30. (A, Q)
n2
r=053—
Z

for Het =72 =2,n=123.....
12
r= 0.53><E =0.265

=0.53x=-=1.06 A

32
= O.53><? =2.3856 A

31. (BCD)

No. of moles = Lght

G.M.W.
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32.  (ACD)

45 =0.572
4A, +96

A _os72
A, +24

A, =(0.572x24)/(1-0.572) =32

33.  (AC)

=3R=—Xx3=——
5

1 36 108x
2 5

34. (5
32gmS =1moleS =1moleSO,

W
1purity = 502 100
Total

_ 54 100-25%
256

x° =25
Xx=5

3B 3)

12.1eV = E; — E; for H-atom no. of spectral lines = (m = ”1)(22 “m+l) g
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3.  (9)

With principal ‘n’ the total number of electrons can present is given as “2n?”

~.If n = 3 total electrons can be 2.3° =18.

Out of them half can have mg = —%

37. (D)
An orbital can accommodate maximally two electrons with opposite spin.

38. 2
KOH + CO2; - KHCOs3
569 22.7L
? 11.35L
_ 56x11.35 _28¢
22.7
=2x14¢g
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PART (C) : MATHEMATICS

3. (A
Let o and o be the roots of x°> —x—k =0. Then,
a+0?=1and o®=—-k

(—k>’/3+<—k>2/‘°’=1

=
= —kY34kZ3=
- (k2/3 k]/3)
N ( K23 _ kj/s)
= k? —k—3k():
= k?-4k-1=0
= k:Zi\/g
40. ©
tan 205° —tan115°
tan 245° + tan 335°

_ tan25°+c0t25° 1+ tan?25°
cot25°—tan25°  1—tan? 25°
=sec50°

41. (B)
tan 40° + 2tan10° = tan 40° + 2 cot 80°

2(cot2 40°—1)

=tan 40°+
2cot40°
_ 2tan 40°.cot 40°+ 2 cot? 40° 2
2cot 40°
= cot 40°
42. (D)

3 5n
COS + COS—+ C0S—
7 7 7

TC 3- 1 21

COoSs —
7 2 7 . 3n
= SIn—

. T
SIn—
7

(7 )on(7)

. T
sin—
7
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. 67
sin—
7

. T
2.5in =

. T
sin—
/

2.sinE
5

1
2

43, (A)
T

cosxe[-11] VeR and sinx is increasing in {—g E}

Hence, maximum value of sin(cos x) =sinl

44, (A)
8n

tanE+2tan2—n+4tan4—n+8tan—
3 3 3

:tanE+2tan n—E +4tan Tc+E +8tan 371—E
3 3 3 3

:tanE—ZtanE+4tanE—8tanE
3 3 3 3

=-5tan T
3
- 53

45.  (C)

sin9°sin 69°sin51° = %sin 27°

sin 21°sin81°sin 39° :%sin 63°
4 sin27°sin63° 1

Required value = —————F—— ==
16  sin54° 8

46. (B)
The roots of the equations are given by

‘o —b++b% - 4ac
2a
(i) Let b>—4ac>0,b>0

Now, if a>0,b >0, b?—4ac <b?
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= the roots are negative.
(i) Let b®—4ac <0, then the roots are given by

~b+i,[(4ac-b?)
k= (i=v7)
Which are imaginary and have negative real part (b > 0)

In each case, the roots have negative real part.

47. (A
(1+tan11°)(1+tan34°) (1+tan11°)(1+tan(45°-11°))

(1+tan17°)(1+tan 28°)  (1+tan17°)(1+tan(45°-17°))

48. (C)
a=cos A+ cosB-cos(A+B)

a=2.cos| 218 cos| A=B ) _2cos2( A*B |41
2 2 2
A+B A-B A+B
a:2cos( j cos(—j—cos( j +1
2 2
a:4siné.sin5cos A+B +1
2 2 2
a=4b+1

sooa-4b=+1
Hence, option (C).

49. (ABC)
XC0SO+ysind =Kk
Xcos0=k—ysin0

x2 cos? 0 =k? + y?sin?0—2kysin©
x> —x?sin®0=k? + y2 sin® 0—2kysin6
ie. (x2 + yz)sinze—Zkysin9+k2 ~x2=0

sin A+sinB = 22ky2
XS4y
2 2
sinAsinBz—k2 X2
X< +y

ysinO =k —xcos6
y? (1—cos2 9) = k2 +x% cos? 0 — 2kxcos 0

ie. (xzerz)cosze—2kxcos(9+k2 ~y?=0
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cos A+cosB = 22kX >
X" +y
2 2
cos AcosB = k2 y2
X" +y
50. (ABCD)

51.

Zsin(azbjcos(azbj_%
(2 F - e

2tan(a+bj \/1§ J_

1+tan (b) 1 2
2 3
(ABC)

If roots of the equation be a, 3, y then
o +B% +y? =(0t+l3+1/)2 ~2(ap+py+ya)=a—2b
2
0L2[32 +Bzy2 +y20c2 =(ap+Py+ya)” —20By(a+B+7)
=b’-2a

00

sin(a+b)=

aZBZyZ _
So, the equation whose roots are 0L2, [32, y2
x3 —(a2 —Zb)x2 +(b2 —2a)x—1:0

It is identical to x° —ax? +bx—1=0

~.a’—2b=a and b®—2a=bh, eliminating b, we get

(az —a)2 a’-a

U 7 oa-
4 2

= afa(a-1)°-8-2(a-1)| =0

= a( 2a’—a- 6) 0
or a(a—S)(a +a+2)=0

- a=0ora=3ora’+a+2=0

Which give b=0orb=30rb? +b+2=0
So, a=b=0ora=b=3
or a, b are roots of X2 +Xx+2=0
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52,

53.

54.

55.

(B)

Roots are lying in the interval (-1, 1) then t(x)= 4x% —2x+4

i) D>20=>4-44a>0
4>16a

1
—2a

(i) —1<_—b<1:>—1<i<1
2a 24

—1<1<1
4
Always true
(iii) 4f (—1)>0:>4.(6+a)>0
a>-6
(iv) 4.f(1)>0=4.(2+a)>0
a>-2

o

Hence, option (B).

(4)
Let roots be o, 4a

B oc+40L=_—5:>0L=—
3

3
and a.4a _a
3
2
:>a:3.4(_—1j
3
= 3a=4
1)
1sin 40°.se050°—tan 40 +1
cot50°
=1-1+1
=1
(0)

Let 3sin®6+4cos0=5
3c0s0—-4sin0=x

9416 =25+ x?
x=0
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56. 3)
a+pB=1 af=—4
1.1_ of = atb op
a P af
1
=——(-4
(%)
e S
4 4 q
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