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not allowed.

6. All symbols having their usual meanings.unless otherwise stated.

7. For each MCQ, correct answer must be written along withiits alphabet.
8. Evaluation of each MCQ would be done for the first attempt only.

SECTION-A

Q.1 Select and write the correct answers to the following questions: [16]

1)

S)

6)

Inverse of the statement pattern | p.V q) - ( p Aqlis

(2) , ,

Ans:d)| pA q/-| pVv q

If the sum.of the slopes of the lines represented by x*+kxy—3 y°=0 is twice their product,
then thewalue of k’is: (2)

Ans: d) -2

The direction ratios of the line which is perpendicular to the lines with direction ratios -1,
2, 2and 0, 2, 1 are: (2)
Ans: d) -2, 1, 2

fex x5l

2
e
Ans: a) —+c
X

dx is (2)

X

The mean and variance of a binomial distribution are 18 and 12 respectively, then n=¢
Ans: b) 54
(2)

. 2 .
In AABC, ifa=2, b=3 and SlIlA:E , then « B={
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Ans: b)
(2)
) xX_y_z x-1_y—-2_z-3

7) The lines 1573 and > T2 g are

(2)

Ans: b) intersecting

. 1 dy_ . -1
8) The solution of —.—~—=tan x
X dx
(2)
x’tan 'x 1 1)
Ans: d) yzi——(x—tan x,)+c

2 2

Q.2 Answer in short:

(1) Test whether the matrix 173 :5 is invertible or not.
Ans:
A= 7 —6
13 -5

".|A|=—35—(-78|=—35+78=43#0
.. A is inversible.

(2) Write the principle solution of sin '

4

Ans:
Principle solution of sin”' —71)1.5—4_71
_ d
(3) If y=tan '(cot5x/, find ﬁ

Ans:

y= tan {cot5 x|

E—Sx)
2

y=tan '|tan

T
L y=E-s
Y=g —5x

Sy
X

(4) State the “Fundamental Theorem of Integral Calculus”.
Ans:
Fundamental theorem of integral calculus:

If f flx|dx=g|x|+c,then

| flxldx=|g(x];=glb|-g(a)
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SECTION-B

Attempt any eight of the following questions: [16]
Q.3Ifg=i+j+k,b=2i+qj+k,c=i— j+4kA( a.lbxc|=1, find the value of q  (2)

Ans:

a.lbxcl=1, 1+]+k b= 21+9]+k i—}+4i<

S1(49+1)-1 ) 1(—2—-9)=1

So49+1-7— 2 9=1
.39-8=1=39=9
S.9=3

Q4 If A:{1,2,3,4,5,6,7,8,9}, determine the truth value of each of the following
statements:
i) 3x € Asuch that x+8=15 ii) Vxe A, x+5<12 (2)
Ans:
A=[1,2,3,4,5,6,7,8,9]
i) x € A such that x+8=15
since x+8=15 is true only for x=7
..This is a true statement.
ii) ¥x € A, x+5<12
Since every element in A does not satisfy the relation x+5<12 , x € A
". This is a false statement.

Q.5 Find the principle solution of cos0 :% (2)
Ans:
c059=%='cos 0= cos =
Also, cos|2m—x|=cosx

T
=cos—
3

. T
C.cos(2m——

. 7Y T
. CO9F ik —
3 3

. : T 5nm.
X cos@zccos—zcos?c
5n

<—=<2 <—=<2
O3 11,0 3 T

S.0==, 9—5?” is the required principle solution

Q.6 A particle moves along the curve 6y=x’+2 . Find the points on the curve at which
y co-ordinate is changing 8 times as the x co-ordinate. (2)
Ans:
6y=x"+2
Differentiating w.r.to t
dy 2 dx
BT ~(1)
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dy _gdx

dt dt

. dx 2 dx

Co1b 6xX8—=3x"—
1)becomes AR

.3x°=48=>x'=16=>x=14

Put x=4€6 y=x"+2

Given: -

S 6y=4"+2

S.6y=66=>y=11
Put x=—4€6y=x"+2

. 6y=—64+2

. _ _—62_-31

. 6y——622y_T_T

". required points are (4,11)/\ _4’_T31)

8
Q.7 Evaluate: f sec X
cosec x
(2)

Ans:

8
sec X
1= [ Sex g
cosec X

. sinx
"J.—sdx
CcoSs X

Put cosx=t
C.o—sinxdx=dt=

Q.8 Find the d.e. of all the parabolas whose axis is Y-axis. (2)
Ans:

Given faming of parabolas is
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x’=4aly—k|

Diff. w. r. to x

J.2x=4a.—~
X dx

. d
J.ox=2a ﬁ
X
dy
dx
Differentiating again w. R. to x

=2a

..

2
d—y.l—x.d—%/
. dx dx
. .—2:0
dy
dx
.dy _d’y
= x—==0
dx dez
Is the required d.e.

2
Q.9 Evaluate: f xe"dx (2)
0
Ans:
2
I:f xe"dx

Z,[x.f exdx]i—j

0

dx

d X
a(x).fe dx

7 2
¥ 0—f 1.e"dx

0

Z,{xe
(2e’—|e" 3
126 —le?—1]=2e*=e+1

!

Q.10 Find “k’ if the slope of one of the lines given by kx’+4 xy— y’=0 exceeds the slope of
(2)

the other by 8.

Ans:

kx*+4xy—y*=0

Comparing with gx*+2 hxy+b Ay2=0
S.a=k,2h=4,b=-1

mm= 2=t

Z,ml.m2=%=_il=—k

Given:- m;=m,+8
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L. m,+8+m,=4
S.2my,=—4
Somy=—2
Also,(m,+8|m,=—k
J.—k=—2(-2+8|
J.—k=-2x6
So—k=-12
Sok=12

Q.11 Find the vector equation of the plane which is at a distance of 6 units from the
origin and which is normal to the vector 2 i‘—}'+2]§. (2)

Ans:
Here, p:6,ﬁ:22'—_;'+2k
« AN 21:_}+2k
SoNE——
V22— 1422
. ﬁ:2i—j+2k
3
J.required plane is
F.h=p
P 2i—j+2k)
S
SF2i—j+2k|=18

=6

Q.12 Find the shortest distance between the lines F:(zf—j’)+(2 i‘+}'—3 l}) &
F=i—j+2k |+ pl2i%j=5k| (2)
Ans:
Here a_1=2;'—}',62:2'—j+2k,
b,=2i+j—3k,b,=2i+;—5k
CT2-0—1=(:2'—}‘+2]2)—(2;’—}'):—2'+212
n )
2 1 —3|6-2i+4j+0k
21 -5
= |- 2+4’=120=215

(_2—0_1)'(51”92)

Q.13 A fair coin is tossed 3 times. Let X be the number of heads obtained. Find E(X) (2)

6
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Xz p1 Xipl

0 1/8 0

1 3/8 3/8

2 3/8 6/8

3 1/8 3/8
363 123

S ap=aeded=123
8 8 8 8 2

Q.14 Given X B|(n,p|. If E(X|=5, Var.|X|=2.5 ; find n & p?

Ans:

E|x|=5,Var.|x|=2.5

S np=5 - (1],npqg=2.5 - (2)
Dividing (2) by (1)

. npq _2.5
““np 5
1 1_1
Sq===p=l—q=1--==
S.p=1/2
. [1)givesnx %ZS
=>n=10

.n=10, p=1/2

SECTION-C

Attempt any eight of the following questions:

(2)

Q.15 Find the separate equations of the lines represented by the following equation:

x*+2[coseca| xy+ y*=0.

Ans:

x*+2[cosec alxy+ y°=0

Comparing with  ax’+2hxy+b y*=0
.a=1,2h=2|coseca|,b=1

. Auxiliary equation is  bm*+2 hm+a=0
. m2+2[coseca)m+1=0

m_—2coseca i\/(y2coseca)2—4 x1x1
2x1
. —ZCoseCO{im

2

. 2
- m:—COSBCO’i\/COt a=—cosec tcota
" m, =—cosec @+ cota,m,=—cosec a —Ccot o

. required lines are y=m xAy=m,Xx
y=|—coseca+cota|x, y=|—coseca—cota|x
.. [coseca—cota|x+y=0,(coseca+cota|x+y=0
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Q.16 Using truth tables examine whether the following statement pattern is tautology,

contradiction or contingency: { pAlp- q)} -q (3)
Ans

pq qp— qpAlp~ alpAlp~ qll-q

T T F F F T

T F T T T F

F T F T F T

F F T T F T

Since the entries in the last column are mined with T, F
.. given statement pattern is contingency.

Q.17 Find the equation of the line passing through the points |3, 1,2) and perpendicular

o XZl_y=2_z-3 . X _y_z
to the lines 1 2 3 and 3 5" &
(3)

Ans:

Here a:3i'+_}'+2f<,
b,=i+2j+3k; b,=—3i+2 j+5k
p— [— i. ‘
. b=b,xb,=| 1
-3
C.b=4i—14j+8k
‘. required line is
F=a+\Ab
coF=(3i+ jr2k|+al4i—147+8k]

NN ~o
gr W =

13 3
Q.18 Find the inverse of the matrix |1 4 3| by suitable column transformations. (3)
1 3 4
Ans:
1 33
A=1 4 3
1%3_4
N3/ 3
~JAl=lt 4 3|=7-3-3=1=0
1 3 4
. A lexists

Consider A ' A=I
1 3
AT 4
1 3
C,- C,—3C
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1 0 3] [1 =3 0
A1 1 3=lo0 1 0

10 4]0 0 1
C,- C,—3C,

1 0 o] [1 -3 -3
A1 1 0/=lo 1 o0

10 1|0 0 1
C1—>C1_C3

C1—>C1_C2

1 00 7 -3 -3
Ao 1 0ol=/-1 1 o0
00 1] |-1 0 1

7 -3 -3

A'=|-1 1 0

-1 0 1

Q.19 In AABC, prove that: a|b x cosC=excosB|=b"—c’ (3)

Ans:
L.H.S. {albcosC—ccos B
LabcosC —accos B

(az+b2—c2) ™ ac(a2+c2—b2)

i ab-
2ab 2ac

o%[ 2+b2—C2—a2+cz—b2]
B 2
L=12b"=2

Lo ac
bbi—c’
GR.H.S

Hence, proved.

1
sin|x—a|.cos(x—b|

Q.20 Evaluate: f
(3)

Ans:

L .

sin|x —a|cos(x—b|

dx

1 f cos|(x—b|—(x—al]

cosla—b|* sin(x—a|cos(x—b)

L1 f cos[(x—b)c9s(x—a)+sinlx—b]sin[x—a,)] i
cos|a—b) sin(x—a|cos(x—b|

1 f c.os’(x—b)cos[x—a\)*_s.in(x—b]sin[:x—a) i
cos|a—b|* | sin(x—alcos(x—b| sin(x—a|cos|x—b]
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&mf cot(x—al+tan(x—b||dx

Z,sec(a—b)[log|sin(x—a)|+log‘sec(x—b)H+c
i.sec|a—b/log|sin (x—a)sec(x—b||+c

sin(x—a|

.. I=sec|a—b|log +c

cos(x—b)|

Q.21 Given below is the probability distribution of X:

x o1 [2 [3 [4
PX=x) | k| 2k |4k | 2k | k

Find: i) the value of k, ii) P(X>2), iii) P(X<3|
Ans:
i) Y pi=1=k+2k+4k+2k+k=1=10k=1
_1
10
i) p(xzz]:4k+2k+k:7k:7xi:l
10 10
Va7

iii) p(x<3|=k+2k+4k=7k=7 * -

Sk

nl4

Q.22 Evaluate: f

—n/4

dx
1 +sinx

Ans:
nl4

I= f 1_ dx
by 1Hsinx
/4

(1—sin x| E

w1+ sinx)(1-sin x|
/4

¢ [1—sinx|
(’ e

dx
.2
—ml4 (1—sm x)
nl4 3
1—sinx
—n/4
/4
b
—nl4
/4
. 2
b f (sec x—secxtanx)dx

el

I8

1 _sinx dx

2 2
COS X COS x

¢[tan x—sec x|,

6 tan

T T
tan ——sec— | —
4 4)

il1=v2)-l—1-+2]
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2,1—\5+1+\/§
SoI=2

Q.23 Find the area enclosed between the circle x’+ y°’=1 & the line x+y=1 in the first

quadrant. (3)
Ans:

xX*+y’=1.(1) x+y=1-(2)

:>y:\/1—x2 >y=1—-x

Put y=1-x€(1)
SxH1-xP=1

SXC+H1=2x+x°=1

S2xP=2x=1-1
S 2x[x—1)=0
S.x=0,x=1

..Required area is

A= j‘\/mdx—J1~ |1—x)dx

0

L

X
X——

2

1

Alx oot 7
(’_2h X 210g‘x+\/1 x‘o i

!
2

8 0—%(log 1—logl|—
.1 )
6= sq units

2

Q.24 Let PQRS be a quadrilateral. If M and N are the mid points of the sides PQ and RS

respectively then prove that PS+QR=2MN (3)
Ans:
Since M, N are midpoint of sides PO & RS
M:m — (1),ﬁ:m — (2)
= 2
L.H.S. = PS+QR
ts=piHr—gq
o[3+7|—(p+q
E s+r] _Ip+ql
2 2
o 2m=m) (Using (1) & (2))
(2MN
(R.H.S

Hence, Proved.

. Jdy .
Q.25 Fmdﬁ, if x=3cost—2cos’t,y=3sint—2sin’t (3)
Ans:

x=3cost—2cos’t

11
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%=—35int—2 x3cos’t.|(—sint|

{—3sint+6cos’t sint
Z,BSint(Zcoszt—l)

.. —=3sint.cos2t

dx

dt

y=3sint— 2sin’t

%:3cost —2x 3sin’t cost
(3 cost|1—2sin’t

dy

. ——=3cost.cos2t
dt

dy
. dy _ dt _3cost.cos2t
“Tdx  dx  3sint.cos2t
dt

Ldy _
S oot (t)

Q.26 Find the points on the curve y— x°—2x’—xywhere the tangets are parallel to
3x—y+1=0. (3)
Ans:
y:xB—(}sz—x, 3x—y+40

.d_y_ 2 1 & _—_3 S

S TaX X 1=m (1) ..m—_l,..m—3_>(2)
S6AL2),3 X0 — 4x=1=3

S3x°—4x—4=0

S3x°—6x+2x—4=0
S.3x[x—2]+2¢2)=0
S x=2J[3x+2]=0

. —2

. X—2,X—?
Forx=2
y=X-2x2°-2
Joy=R

for x=—213

| —8-24+18
27
14
V=7

(L.C.M. 27)

.".Required points are [2,—2|A|—

12
For more question paper log on to www.iitinspire.com



SECTION-D

Attempt any five of the following question: [20]
3 2 6
Q.27 Find the inverse of the matrix |1 1 2| using elementary row transformations. (4)
2 2 5
Ans:
3 2 6
A=|1 1 2
2 2 5

3 2 6 1 00
“JAl=)1 1 2/A7'=[0 1 0

2 2 5 0 0 1
Rl“’Rz
1 1 2 010
3 2 6|lA"'=|1 0 0
2 2 5 0 01
R, - R,—3R,
1 1 2] 0 1 0
0 —1 0|A'=[1 -3 0
2 2 5] 0 01
R, -~ R,—2R,
1 1 2] W O
0 —1 0|A¥S o
0 0 1] L -4y
R, - =R,
1 1 2] 0 1 0
0 10T -1 3 4@
0 0 1] 0o -2 1
R, - R,—2R,
1 1 0] 0 /5 -2
0 1WA '=|=1" 3 o0
0 0 1] 0 -2 1
R, - R —R,
1 0 0] 1 2 =2
0 1 0/A'=|-1 3 0
0 0 1] 0 -2 1

1 2 =2

>|
I
S
- w
N9
—_ o

13
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Q.28 Find the combined equation of pair of straight lines passing through the origin

each of which make an angle of 30° with the line 3 x+2 y—11=0.

Ans:

3x+2y—11=0-(1)

_—3

T2

Let OA & OB be the required lines
Let equation of OA be y=m,; X

Let OA makes angle §=30 with (1)

m

o |m—m,
. tan30 =
1+mm,
=3 _m
12 '
V3 1+ _—?’)m1
2
—3—-2m,
A2
V3| 2-3m,
2
.1 —(3+2m1)
V3| (2-3m,]
Squaring both sides, we get
1_[3+2m,J?
3 (2-3m,[

. [2-3m,['=3[3%2m,J*

S 4—12m+9m; =39+ 12m, #4m;

S 4—12m+9m;=27+36m+12m;

S 12me—9mi+36m,+12m+27—4=0
S 3mi+48m+23=0

Put m,=ylx [ y=m,x|
4 N/

X X

2
3_)2/+48y +23=0

X X

2
.3 +48 +23=0

Multiplying both sides by x*, we get
3y2+48 xy+23x2=0

OR 23 x’+48 xy+3 y*=0

Is the required combined equation

V=11:X

30

20 A YV=Imx

>
\ 3x+2y-11=0

Q.29 Maximize z=6x+10 y, subject to 3x+5y<10,5x+3 y<15,x>0,y >0

Ans:
consider 3x+5y=10 - (1)
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Put x=0.. y=2..A=(0,2
10 10

=0..x=—..B=|—,0

Put y X 3 (3 )

Consider 5x+3y=15 - (2)

Put x=0.. y=5..C=/0,2|

Put x=0.". x=3..D=(3,0

5x(1)—3x(2) gives —{15%x+25y=50
15x+9 y=45
5
16 y=5=>y=—
y y 16
Put y:ie(li,weget
16
3x+5><i=10
16
3x=10—2—5
16
v no_135 _45
S3Ax=——=>x=—
16 16
. [1|A2)intrsect at E ﬁ,i
16 16
From the graph feasible region is OAED.
Point on feasible region z=6x+10 y
010,0] z=0
A(0,2] z=20
45 5
E( 16’ 16) z=20
D|(3,0/ z7iB

.. Max.z=20 Which occurs at points A & E.

.. given LPP has infinitely many solutions between points A & E

1 i

Q.30 Show that: 2sin” -

E):tan
5

7

Ans:

Let sin” ' 3 =a.:>sina:§

_sina . 3/5_3
cosa 4/5 4

1l 3

4

J.tana

J.a=tan

! §)=Z,tan
5

o s -1
.. S1n

-1 1

.. 2sin

§)=<',2tan_
5

3).
— |6
4

-1
+tan

{tan

)
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itan

Ltan

1| 6/4

9
16

{tan —3/2
7/16

. ~1/8+6x%3
{tan
7%x2
{tan ! %)
7
. 2sin? 3 ={tan %)c

Hence, proved.

S tan ' x+tan 'y=tan"

1

X+y
1—Xxy

Q.31 Sand is pouring at the rate of 12 cm’/secs The falling sand forms a cone on the

ground in such a way that the height of the cone is always

of the radius of the

base. How fast is the height of the sand cone increasing when the height is 4 cm?(4)

Ans:

Given: - hZ%r.:rZGh R (1)

Volume of cone = %Hrzh

Q.32 A body cools down according to Newton’s law from 100°C to 60°C in 20 minutes.

e

I8

(6h|°h

36h°

wl|a w|A

S V=121h’

. dv

dt

dh
=12n3h &2
it

»dh

S 12=12n.3h"—

dt

wdh_ 1
dt 3R

For h=4 cm,we get

dh_

1

dt 37x4*> 48nm

(Using (1))

1
=——cm/ sec

The temperature of the surrounding being 20°C, how long will it take to cool down

to 30°C?
Ans:

According to Newton’s law of cooling,

For more question paper log on to www.iitinspire.com
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L d0
S g = kdt(.6,=20]
df

Integrating both sides .". -0

=—k [ dt

. log|0—20|=e "
S 0=20+¢ e "
S.0=20+a e " _ (1], wherea=¢
Fort=0,0=100
.100=20+ae’
..a=80
. [1)becomes §=20+80e"
Fort=20,0=60
. 60=20+80e *
. 60—20=80e
. ﬂze—zok
80
LM =5 (2)
For =30,
30=20+80e "
..30—20=80

kt

. t=60mind 1 hour.
.".the body cools down to 30 ¢ after 1 hour

P, 2
Q.33 Prove that: | \/xz—azdngx/xz—az—%log’x+\/x2—az‘+c (4)
Ans:

17
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1= [V —ddx - (1)
[V —d1dx

W= [ 1dx—[ %(sz—az).fldx dx
LxVxi—=d? —f %/X;.Zx.xdx

2 2
—da

2
X

Z,xm—j—m-dx
X

2 2
LxVxZ—az—fﬁ.dx
. \/ﬁ_f(xz—az)d_zj" 1 d
CXVX —d m X—a 2 2 X

x’—a
ixVx’—a’~[ Z,\/xz—azdx—az.log’x+&\/x2—a2|+C1

I:xx/xz—az—I—azlog‘x+&\/x2—a2‘+cl(usin

21=x\/xz—az—azlog|x+&\/x2—a2|+C1(us' 1))

—_— 2
Izgx/xz—a2 % 1og|x+(,\/x2—a2

f VxZ—Gde:Cg\/xz—a% _4

where ,C=—
2

Hence, Proved.

/2

Q.34 Evaluate: _f

(4)

—

o

[u—y
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. 1-it2
W) dt
‘ { 501+ +4(1— ¢
[1+£%)
1

of—r

) 5+5t%+4—4 ¢

1
L
g

0

co1
02 dt
'[t2+9
2.1
3

-1
tan

11

3

d

b 2 tan —tan~

3

} 2. 4
. I==tan
3
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