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MODEL PAPER OF IIT JEE

ANSWERS
PAPER |
1.0b) 2.(0) 3.(c) 4(d) 5(b) 6.d) 7.0b) 8.0b,d)9.(b,d)10.(a,b,c)
11.(0b,c,d)  12.(a) 13.(c) 14.(a) 15.(c) 16.(a) 17.(c) 18.(5) 19.(4) 20.(12)
21.(5) 22.(1) 23.(3) 24.(5)
PAPER I
1.d) 2.(0) 3.(a) 4(c) 5(b) 6.a) 7.c) 8.(a) 9(b,c,d  10.c)
11.(b) 12.(d) 13.(1) 14.2) 15.(6) 16.(4) 17.(1) 18.>2)

19. (A) —(1);(B) —(1);(C) —(p),(q),(1),(s);(D) —(p) 20. (A) —(1);(B) —(p);(C) —(s);(D)
—(q)

HINTS & SOLUTIONS
PAPER I
Sol.1
sin(A—B) =sinAcosB—cosAsinB....... (1)
Substituting the values of cos A and sin A from the given eq. (i), we have

sin Bcos B

T ........... (i)

On squaring and adding given equation, we get cos2B=1/3

sin(A—B) =

sin(A-B)=%1/3

Sol.2

Obviously a =—iwhere i* =—1
1 1 1

So, w=|1 —i i|==1-i,arg(w)=-37/4
i 1 0
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Sol.3

We have , ax=0
X=b+(xxa)
Xxxa=bxa+(xxa)xa
xxa=bxa+(xa)a—(aa)x

X—b=bxa—-x

2X/=|b+bxa]
:>‘x|:L

2
Sol.4

The required point is the point of intersection of

X* +y’ =2a’

2 2

And 2+ ¥ =)
a

b2
Sol.5

We have,

2 2 2

X y z w25 55
+ + + > >
tan9° tan27° tan63° tan81° 445 4

Sol.6

sin"'sinyl—a =\l1—-a
=a<land aS\/I—_aSﬁ/2
l-a<r/4

l-n/4<a

4—1n
4

> a2
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Sol.7 A
. 2NN
sinz/6=10/R P . X
—~R=20 ( / " \
\ /AP0 /\ J
—R=2r g\@f\(& 1 2V,
S
Sol.8
1/x
f [lj - '[ ﬂdt
X)) o1+t
Putt=1/u
[ ) [t
B . \1+4+u u? u= L t(1+1)
1 In x)?
Now, f(x) +f(;) = %
Sol.9
f)=a+1+c—a>0 [wc>-1]

Also,f(%) =§+%+c—a> 0

= 2+ 4c > 3a

Sol.10

Now, Y. cos? a; sin? R; > (¥ cosa, sinf3;)?
v sin2 @, < 1

= sin?60, =1

Similarly, cos? @, = 1

Sol.12

. . x+y—4 _ 3x+4y+5
Equation of tangent at P is N R
5x + 5y — 20 = V2x + 42y + 5v2

x(5-3v2) +y(5—4v2) - (20+5v2) =0
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Sol.13

2ac = 132

=2x13xe=13V2

1
=e _\/_E
Sol.15
Zz _Zl Z4__Zl Q
= .e 2
|z, — 2z, |z4 — 24|
Z3 _Zl Z4__Zl @
= .e 2
|z3 — z1| |24 — 24|
(22 —21)(24 — 21) _ (Z4 — 71)° 0
|z, — z1||z3 — 24| |z — 2|2

(ZZ - Zl)(Z4_ - Zl) _ AB.AC

(zs —21)2  (IA)?
C(Za)
N
y
L AT N
fo b o
Al(Zy) {Z4 '_Z.») 8(Z2)

£

Similarly, others
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Sol.18

Since, the equation has unequal real roots, the discriminant is positive , that is
4(a+b)?> >4(a—b +8)

=>a’+2ab+b*>a—-b+8

>a’+Q2b—1a+ (B*+b—-8)>0,Va€ER

=~ Discriminant should be negative.

= (2b—-1)2<4(b*+b-8)

= 4b%2 —4b + 1 < 4b% + 4b — 32

33
=33 <8b -‘-b>§

Hence, smallest natural number b=5.

Sol.19

Put x = rcos®,y = rsin®

Hence, we have to minimize r2?

Now 12c0s0sin@r?(cos? @ — sin? © = r?)
r?s5in20@co0s260 = 2

sin4e
r2——=
4

1

2 4

" sin4o

r?2 = 4cosec40

r?|_max = 4
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Sol.20

Equation of normal at (2t2, 4t) is
y = —tx + 4t + 2t3

Since, it passes through (a.,83)

“ B = —at + 4t + 2¢3

ctptt,+t; =0

And tyt; + tyty + tyt; = ==

The normal intersects the axis at 4 + 2t2,0

~0Q+O0OR+0S=X(4+2t3) =12+ 2(t? +t + t3)
=12 + 2[(t; + ty + t3)? — 2(t 1ty + tots + tsty)]
=12+2[0—24‘T‘" —12-2(4—a)
=2(a+2)>12 (vo>4)

Hence, greatest value of k is 12.

Sol.21

8
j (y/cot~1(cotmx) + cot™(cotmv/x)dx
0

=8 fol J/cot~1(cotmx) dx + fol cot™(cotmv/x)dx +
ff cot™!(cotmvx)dx + f48 cot™Y(cotmx)dx

=Jy NAVE dx + [V dx o+ [ (VR = m)d+ [ (e = 2m)dx + [ (el — 2x)dx =

L+ 22110

16

.-.A:?,bzll ~ 3a—b=5
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Sol.27

Roots of equationax3 +x —1—a =0are 1, a, B

1+a

-‘-a+f$=—landaf$=7

A+ a)x®—x%-a
= lim ——
X (el™@ —D(x—-1)

lim(x—-1) (1+ aA)x?+ax+a

x>
a

(et -Dx-1)

lirqaaﬁx2+ax+a

)
_*"a

(el—ax_l)

lima(1-ax—RBx+aRx?)
1

=
*a

1-ax

litqa(l—ax)(l—ﬁx)

x>
a

1-ax

=lin}a(1 —Rx) =
xX—=

a(a—R)
a

~ k=1 and 1=1 and so kl=1

Sol.23

1 1
a2+f§2=(a+f§)2—2af§=a2—2<——>=a2+—
2a?

at + R* = (a? + R?)? — 2a?R?

=(a2+%)2—2(i)=a4+ai+2—i

4q? 4 2a%
—a* + 42
2a
1
44—
ot 4i:i
2 - 2a* 2
4, 1
a +2a42\/§
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. CZ4 + fg‘l' >2+ \/E

slet+ R4 =[2+,/2]=3

= Least value of [a* + R*] = 3

Sol.24

d_y = sec’x

dx
d
2l =sec?t=2 4
dx x=y 4

Thus, the equation of the tangent to the curve C at

Grean3) =G 1)isy—1=2(x—3)

This meets the x-axis at G - %, O). Therefore, the ‘ (r/4 —1/2. 0

required area is area of AOAB = area of AOAC-area of

AABC = [#tanxdx -~ (BC) X AC

—In sec x |n/40_%x[2_(2_1)]xlzé(lnz—%)

4 \4 2
Hence, k=5
PAPER -11
Sol.1
1 -k -1
k -1 k|=0
1 1 -1
= k=+1
Sol.2

A2=A=A=A*=A"=A
Also,(I + A)™
="+ "C,I""A+ "C,I"2A% 4+ .- 4+ "C I"A"

=I+A[”C1 +"'C,+ -+ ”Cn]=i+A(2"—1)
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Sol.3

fle) —pfx) <0

— %e‘pff(x) <0 ..(1)
Let g(x)=ePf(x)
g'(x)<0,vx=>=1 [fromEq.(i)]
= gx)<gl),vx=1
gx)<0=fx)<0
But given f(x) = 0
= f(x)=0vx=>1
Sol.4
We have,
2 _ 2 _ 2 N 2
Pzé)-i_ (; (éa)) (“; (Eb)) + (; (EC; > 252 > 634
B B A A
Sol.5
__° . PR
") () () ()
e ek o e
28, = nt,
S_n — 1
nty, 2
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Sol. 6

\2+3>n(1.414+1.732=3.146>7)

V2443

T T
> >E,a1500<l13—\/§<z

(V3-v2=0318<Z)

Now, sin \2-sinV3=2 cos 0

VZ+V3 . V23
S sin— >

0

And cos V2 — cosV3 = 2sin ﬁ;ﬁ sin V3=V2 >

2

Sol.7

1
mlogs (;) =km k€l

j— = j—
X
I OSSible VallleS Oi k are '1,0,1,2,3. ceee

1 1 1
S=(3+1)+(—+—+—+~~00)

3 32 33
_ (1/3) _ 1_9
B +1—(1/3)_4+2_2
Sol.8
_ _ _ sin? x
sin?x 4+ sin*x +sin®x + .00 = — = tan®x
1 —sin?x

2
tan? x.In 3=3tan

~We have,e * satisfies the equation

t-27)(t—-1)=0
-.3tan?x=27 or gtan?x _ 1
tan?x =3astan’x =0  (rejected think!)

tanx = \V3orx € (O,g) > x =g

1 _ secx _ Yit+tan?x 2 2v3-1 _ (\/§ 1)
>sinx+cosx  1+tanx 1+tanx V3+1 2
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Sol.9

LH.S=(1 4+ 2x% + x*)(1 + Cyx + Cox? + C3x3 + )
RHS=a, + a;x + a,x? + azx3 + -

Comparing the coefficients of x, x2, x5 ....

Now, 2a, =aq +az

2("cz+2) = Ncy+(ney+27cy)

nn—1) B nn—1n-2)

Or n®—9n?+4+26n—24=0

an=2)(2—7n+12) =0 (~8+52+=36+24)
Orn—2)(n—3)(n—4)=0

n =234

Sol.10

ﬂw=L

=>f'(x) = eX —el™

X

1
elt=*Id¢ +J elt=*ldt = e* + e17¥ — 2
X

Clearly, x = % is the point of minima of f (x)

Also,f'(0) =f(1) =e—1
Sol.11

sin(m{x})
x*+3x2+7

f(x)

Hence, f G) =f (— %) =Clearly, f(x) is not one-one and also it is dependent on =x.

Sol.12

Since, f(x)and g(x)are one-one and onto and are also the mirror images of each other which
respect to the line y = a.It clearly indicates that h(x) = f(x) + g(x) will be a constant function

and will always be ecéual to 2a.
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Sol.13

Let B = 2A andBD be the bisector of angle B, then

D =-*2 and AD = 2~
a+c

a+c

Now, AABC and ABDC are similar,so

BC D
_ a? =

—— 2 — i
AC BC:> a+cb:>b a(a+c)..(~0)

Since, b>a= Eitherb =a+1orb =a+ 2,if b = a + 1,then

[from Eq.(1)]
5 1
/A0AN (a+1)?62=(a+c)a>c=2+ o
a/
; 4 r—i_}"fx wc is integer = a = 1, b = 2, ¢ = 3 but then, no triangle will from.

If b = a + 2, then obviously ¢ = a + 1 and then, [from Eq. (1)]
(a+2)?=aa+1)
>a’-3a—-4=00ra=4

a =4,b = 6,c =5 is the only possible solution.

Sol.14

PVof D ="21+4)+ 2%

u+8

DR of AD =% 1
2 2

But direction ratios of AD should be

wl"‘
-
@l

)

@l
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Sol.15

Provided that x; + x, + x3 = 24
xZ 4+ x% 4+ x3 =210
X1X,x3 = 440

= According to given question

(x1 +x; +x3)2 - (x12 +x% + x%)
2

x1x2 + x2x3 + x3x1 =

XXy + Xpx3 + x3x1 = 183

So, x4, x5, x5 are the roots of the equation

x3—24x2+183x —440 = (x —5)(x—-8)(x—11) =0

= x = 5,811

Number of possible permutations=6

Sol.16
f3A)=3,f1)=3,fA)=f2+1+1)=2+1+1=4andso one.
In general, we get f(r) =rVr €N

2T=1(4r3)f(3r) — lim 12n(n+1)(2n+1) —4

ﬁllmn_)oo n n—oo 6n3

Sol.17

In given AABC both gand g lie strictly between (0, g) and

sin x is always increasing in (0, g)whereas cos xis always decreasing throughout (O, g) .

..A _ B
So, if=>-=
2 2

. A . B
=>smE > sm;or X1 > Xy

11
And —>—

X3 X4
So,  x2007x2006 = 52007,2006 j5 not valid.
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_— A _B
Similarly , for <3
. A _ . B
= sin- < sin—

2 2

=> X1 < Xy

And xi < xi again equality is not possible,
3 4

Therefore, only possible case is when

A_B=>X =X
2 2 1 = 42

And 1=
X

X3

Hence, in that case AABC is isosceles with

2ABC = £CAB

= BC = AC = 1lunit

Sol.19

(A)P (two faulty identified)+ P(two correct identified)

s

:2(

)-2(2)

1

3

B)n(s) =6x6 =36

n(E) =12

p

1
3

12
36

(C) k may be any real constant.

MD)n(E) =1,n(s) =2
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Sol.20

a+b+c
2

(A)x =

(B) Reationalize ans solve

(C) lim,,_,, g (“ b1 "1)

X X X

:eé(loge a+log, b+loge c)=3\/abc

DO f)=@+b—-c)+b+c—a)+(c+a—->b)
=a+b+c=0

As  a®+ b3+ ¢3=3abc

>(a+b+c)a?+b*+c?—ab—bc—ca)=0

= a+b+c=0
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