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Code Number: A

Medical|lIT-JEE | Foundations
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=tan™" (ZCOSEJ =tan™" (le —tan 1= r
3 2 4
Let A =(3,8)=(x,y1),B =(-42) = (x2,¥2)and C=(5,1) = (x3,y3)

Max. Marks: 70
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23.

24.

25.

26.

1x1 y, 1 13 8 1
Area of triangle ABC is given by AZEXZ Yo 1:5_4 2 1

X3 y3 1 S
:%[3(2-1)—8(—4—5)“(—4-10)]
:%{3@)_809)+1¢44ﬂ
:%p+72—M]:%®0

Area of triangle ABC = %Sq.units

y=sin‘1( ZXZJ Put x =tan® = 0 = tan™" x
1+ x
. 1 2tan6 J I
y=sin"'| ———— |[=sin" (sin20
(1+tan29 ( )
y=20
y:2tan’1x
w.r.t x
dy 2
dx 1+ x?

Let, f(x):x2+2x—5:>f'(x):2x+2
Now, f'(x)>0=2x+2>0= x> -1
Thus, f(x)is increasing in (—1,%)

xsin™' x

[=]"—Zdx
VI—x?
Put, sin'x=t= dx =dt, Also, x =sint
1-x2
|=jtgntdt

= t(—cost)—j(—cost)ﬂ dt

=—tcost+sint+c

I=—V1-x%sin"x+x+c

Given, d_y = 2—X
d 2

Xy

dy

Now, ax 2—;( = y2dy = 2xdx (by separating the variables)
Xy

On integration we get,

11




3
Jyzdy:JZX dx+c:>y?=x2+c

Given 5=3f+]+ 4l2,5 :f—]+l2,
i ok
Now, axb=[3 1 4
1 -1 1
axb=i(1+4)-j(3-4)+k(-3-1)

axb =5i+]- 4k

Area of the parallelogram=‘éx5‘ = \/(5)2 +(1)2 +(—4)2 =~/25+1+16 =+/42 squnits
Let b, = 3i+ 5] + 4k = |b;| = V32 + 52 + 42 = /50 = 5V2

b, =i+ j+2k=|b| =V1Z+12+22 =6

Now byb, =(3,5,4),(112)=3+5+8 =16

Let 0 be the angle between E and b, then

080 - b, 16 16 16 8
b Joo] 5v2+6 512 523 53
4 8
=0=cos ' ——
5J3

The sample space is S ={1,2,3,4,5,6},n(S) =6
Now, E = {3,6},F = {2,4,6} and E F = {6}

1

P(F)= % = E,and P(ENF)=

1

6 6

Clearly, P(EnF)=P(E),P(F) = the events E and F are independent.
Reflexive:

Since no line is perpendicular to itself = (L;,L;) ¢ RVL, eL

.. R is not reflexive.

Symmetric:
vLyL, L, If (Ly,Ly) e R=L,is perpendicular to line L,

= L, is perpendicular to line L,

R is symmetric
Transitive:

VL1,L2,L3 S L,(L1,L2) eRand (L2,L3) eR

= L,is perpendicular to line L, and the line L, is perpendicular to line L;
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= L4is not perpendicular to line L
= (LyL3) 2R
--Ris not transitive

Hence R is symmetric but neither reflexive nor transitive.

Sl V1 x? -1 4| V1+tan?0 -1
31. tan 1[%] =tan 1{+ta—ne] Put, x = tan® = 0 = tan ' x
—tan™" (setc_(36—1) ( 1+tan? 0 = sec? 6)
an
—tan" (1 —f:osej (writing secO = and tan0 =
sin® coso
2sin? 0 0
= tan™ 2 5 ( 1-cos0 = 2sin? —]
2sin—-cos— 2
2 2
—tan" (tangj
2
= o = 1tan‘1 X
2 2

32. Consider, A+ A'= 14 +1 6 = 2N
6 7 4 7 10 14

P=%(A+A‘)=P 5}

5 7
P 3P
57
Thus, P = %(A + A') is @ symmetric matrix.
Consider, A-A'= g T L P L
6 7 4 7 2 0
-1
Q:lm—Ajz
2 17 0
0 1 0o -1
Q'= =- =-Q
-1 0 1 0
Thus, Q = %(A - A")is a skew-symmetric matrix.

Consider,P+Q=1 ° +0 ot 4 =A
5 7 1 0 6 7

Thus, the given matrix A is a sum of symmetric (P) and skew-symmetric (Q) matrices.

o

sin®
cos

)




33.  y=(sinx)" +sin"'x

Let u=(sinx)*and v = sin”'x

SLYy=Uu+v
D.w.r.t. X,
B g e dy e
== dx  dx = dx [1]
Now, u = (sinx)*
Taking log
logu = log(sinx)*
logu = xlog(sinx)
D w.r.t. x, we get
idu _ _d . ; d
e log(sinx) + log(sinx) = (x)

= i
= ~cosx + log(sinx)

3—2 = u[xcotx + logsinx]

‘;—2 = (sinx)*[xcotx + logsinx] = eeeeeeeceeeeeeen 2)

Again, v = sin"x
D. w.rt. x, we get

dv 1

E - 1*’1—x2 ---------------- (3)
From eqns. (1), (2) and (3) we can conclude that

&¥ = (sinx)*[xcotx + logsinx] +

dx 1—x2

34. Let one of the number be x. Then the other number will be 15— x.
f'(x) =4
n 15 —
(5)=1
Consider, f(x) = x? + (15 — x)?
f'(x) =2x+2(15 —x)(—1) = 4x — 30
For maxima or minima,
() =0 =4x-30=0 =x==>

Sox = 175 is point of minima as f"(x) is +ve

. . 15 15
Hence,f(x) will be minimum, when the numbers are ?and )




35.

36.

37.

38.

39.

Let, I:Imdx

x A B

Let D)~ xei T 22
x=Ax+2)+B(x+1)
Put,x=-1, =-1=A(-142)=A4=-1
Putx=-2, —-2=B(-2+1)=B=2

X -1 2
j[x+1}[x+2j dz.= J-(E-FE) dx
=—log(x+1)+2log(x+2)+ ¢

i

By data, @. (b + &) = 0,b.(¢+ @) = 0 and & (@ + b) = 0. Now,
la+B5+é =(@+5+8).(a+b+?)
=d.d+bb+cé+a(b+&)+b(C+a)+c(d+h)
=|&|2+|5]2+|E|2+D+D+D=9+16+25=(]

d+b+él =50 =5v2

Consider a line 1 passing through a point A with position vector d and

Hence,

parallel to the vector b.LetP .
be any point on 1 whose paosition vector is 7. i

The line 4P is parallel to the vector b if and only if B
- e E 3 SR

| =l
i

wF=d+2b

This is the equation of the line in vector form.
Ans: Let, E; be the event that Bag I is selected = P(E;) = %

E; be the event that Bag Il is selected = P(E;) = %
Let A: Drawn ball is red

5

P (Eil) = P (red ball from the bag]) = g: %_P (Eiz) = P(red ball from the bag II) = 2= %
By Baye's theorem

5 (&) PE)P(Z) @%)' ) i3

A

For One-One:
Let x; and x, € R(domain) then
flx) = fx2) )
= 3—4x; =3 —4x,
= 4x; = 4x;
= X{ = Xg
Thus, f is a one - one function




For Onto:
Let, y € R(Codomain) and f(x) =
=3—-4x=y
= 4x=3—-y
= x = % € R (domain)

That is, for all y € R, there exist, x = ?’jTysuch that, f(x) =y

Thus, fis onto function
Hence f is a bijective function.

40. COHSidEl*,

0 6 7 2 0-12+21 9
AC=|-6 0 8 —Z =|-12+ 0+ 24| =|12
[ 7 =8 0l3zxz L 3 l3x; 14+ 16 +0 30)3x1

0 1 0—-24+3
BC=|1 0 2] [Hz = 2+0+6]=
1 2 03)(3 3-3><1 12—44+0

1
8
—213x1

9 [ 1 [10
Now, AC + BC =|12]|+]| 8 ] = 20] ------ (1)
30 -2 281351
0 6 7 0 1 1 0 74 8
Consider,A + B = [~6 0 8|+|1 0 2= [—5 0 10‘
7 =8 0 e R 8 -6 0
0 7 81[2] 0-14+ 24 10
A+ B)C =|—- 0 10||-2|=|-104+0+30|= \20] ------ (2)
8 —6 01131 16 +124+0 28131

Clearly from (1) & (2), (A+ B)C = AC + BC

41. Ans: The matrix form of the system is AX = B

4 3 2 X 60
where,A=|2 4 6|,X= [y] and B =190
6 2 3 z 70

The cofactors of the elements of A are,
Az =—(6—36) =30 |4, =4+(12-12) =0
|A] = ay1411 + ag2445 + ay3443
= 4(0) + 3(30) — 2(20) =50
Now, X = A™1B
1 ,
X= m(ade) B

U EN

x i 0 —450 + 700
= H = 5| 1800+ 0—1400
z —1200 + 900 + 700

Az, = +(18-8) =10
Az, = —(24—4) = —20
Asz = +(16 — 6) = 10




=—1400
Z 4-00

=[3]

=.a=514=82z=28

250]

Z

42.  Ans: Giveny = 3e?* + 2e3%

Dw.rt x,
d
2 = 6e2% 4 pe3*
dx
Again Dw.r.t. x,
dZ
—Z = 12¢%* + 18¢%*
dx
Consider,

2
LHS =22 - 5% + 6y
= 12e%* + 18e3* — 5(6e%* + 6e3*) + 6(3e?* + 2e3%)
= 12e?* + 18e™ — 30e?* — 30e™* + 18e?* + 123
=0 =RHS

. dy—de+6y—0

dx?

dx .
43. ' = —— = —
Ans: | j’m Put x = asinf = dx = acos6 dé.
_ (_ acosd dg — =1 X
= fiz_az = Also,8 = sin 5
_f acosfdo
~ Y a/i-sin?8
__ rcosfdd __
- I cos® "r 1.do
=0 +C=sin"'>+C
: _ 1 _ 1 — aia—1 %
Consider = [ —==dx = [ ==dx = sin (5) +C

zzzzz




45.

46.

2 2 2 2
Ans: Wehave,%+z—z= 1= Z—z =1 _z_z
N o e
=y=_va’-x
From the figure we have,
Area of ellipse = 4 (area 0ABQ)

= 4(area bounded by the

curve, x — axis and the ordinates x =0 and x = a) =
. a
= Area of ellipse = 4 [ "y dx
ab

=4 [ = va? — x?
4b [x a? x1®

= —l—\/a2 —x2 4+ — sin™?! —]
a L2 2 alg
4b [a a? . _ 4b a’ 1w

=—[—.O+—sm 11] == Z=Tab
al2 2 a 2 2

Ans: We have, -;% + 2y = sinx. This is a linear differential equation, with P = 2 and @ = sinx

Now, LF. = e/ Pdx = pJ2dx — | | = p2x

The general solution is given by

y.e?* = [e®* sinxdx +c=y.e?* =l +¢ v (1)
Consider,

I = [ e?*.sinx dx = e**(—cosx) — [(—cosx).2e**dx

= [ = —e** cosx + 2e**sinx — [ sinx.4e**dx

= [ = —e®*cosx + 2e**sinx — 4]

= 51 = e?*(2sinx — cosx)

== %ezx(ZSinx — C0SX)
Thus (1) becomes,
y. 2% = %ez"(ZSinx —cosx) +¢c

2
=y (2sinx — cosx) + ce ¥

Ans: Consider, ] = foaf(x)dx

Put, x=a—t = dx = —dt

When,x =0 2 a—-t=0=>t=aq,

x=a =a—t=a =t=0

w1 = [ flaydx = [} fla—t).(—dt)

=— [} fa—t)dt

I=[fla—x)dx

Hence foaf(x)dx = fuaf(a — x)dx

Let, I = [} # LT 0
Replace x by 4 — x
4 = ;
1= ﬁdx ......... (ii)
Adding (i) and (ii)we get,
44X+ VA% 4
2 = f[) ﬁdx = fl] dx

=SU=xlf 2U=4=1=3=2

OR




Ans: Givenx +y <60 ---(1)
x+y=60
=>% + ey_o =1 (Divide both sides by 60)
~The points on the line (1) are (60,0) &(0, 60)
Putx =y = 0in (1) = 0 < 60 which is true
Therefore Solution of (1) is towards origin

And 25x + 5y < 500

5x +y <100 ---(2)

25;( + 5y = 500

= T %-0 =1 (Dldee both sides by 500) X *ol 1(-1 2‘03[04’05'06‘(}7:0 +—
~The points on the line (2) are (20,0) &(0, 100) PR |

Putx =y =0in (2) = 0 < 500 which is true
Therefore Solution of (2) is towards origin

Here feasible region is bounded and corner points are (0,0), (0,60), (20,0) and (10,50).

=X

N
SX+y=100 x+y=60

Corner points Z=-3x+4y
(0,0) 0
(0,60) 4500
(20,0) 5000
(10,50) 6250

% Zypax = 6250 at(10,50) .

5 65 25+24 30+18]_[49 48
a7 msar=[) O S=[0i12 Zavel=lz 33
Consider A2 — 84 — 9] = - 48]—[40 48]_[3 g

‘9320 339 32 24
“lo 9]‘[0 9]

A2—8A—9I=[g g

A2—8A-91=0
To find A~ consider,
A2 —84-9I=0
= -0f =A% 1+ 84
= —9/.A71 = (—A? + 84)A™! (Post multiply by A™1)
= —9.A71 = —AAA"1 + 84471

= —9L.A™' = —AI + 8] (~AA™1=1)
= 9471 =—-A+8] (- Al = A)
= —94-1= [j O+ [g g]
~=iff 7]
OR

Ans: LHL=xli’ré1_f(x) =;lrl_r.rg kx+1=k(5)+1=5k+1
RHszlirélJrf(x) = }c1_>m5 3x—5=3(05)-5=10
But, f(x) is continuousatx =5
~ LHL = RHL
S5k+1=10
S5k=9

9
--.-'C—S
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