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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)The Cartesian co-ordinates of the point whose polar co-ordinates are (3, 1500) are
3v3 3
-_—, 2
a) |35 (2)
2)Negation'of p - (p v ~q) is
b) p(~ pq) (2)
3)The combined equation of lines through the points (3, 4) and parallel to the coordinate axes
is
b) xy—4x—3y+12=0 (2)
4)The area of the region bounded by the curve xy=g’, X-axis and the lines x=a, x=2a is
c) a’log2sq . units (2)
1 2
1—x :
S dx=¢
)1[1 14X
a) m—2 (2)
6) y=tan ' x+c is a solution of
'y, ., dy
d) [1+x* | =2 +2x-4=0 2
) [T 2 (2)

dy .
7)y (e +e"%7* | then azc

a) 12 (2)
8)If A(1,2,3), B(3,4,5] & C[p,q,7] are collinear, then the values of p & q are

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



c) p=5,q=6

Q.2 Answer in short:

(2)

[04]

(1) Write the equation of plane in parametric form passing through one point &

parallel to two non-zero vectors.
Ans:

(1)

Equation of plane in parametric form passing through one point and parallel to two

non-zero vectors is

F=aiAb+Mc , where AAM are real parameters.

(2) Write the principal value branches of range & domain of sin 'xAcos ' x

Ans:
Function Domain Range
-1 _ _nrn
sin " x -1,1] 5 %
cos ' x —1,1] 0, 7]
(3) State projection rule.
Ans:
In AABC, with usual notations,
a=bcosC+ccosB
b=acosC—ccos A
c=acosB+bcos A
/2
(4) Evaluate: f sin’ xdx
—n/2
Ans:
2
I, f sin’x dx
5
f(x)=sin’x = f(—x):sin3(—x)
{—sin’x
L (=)= F(x)
.. fIx]'is an odd function
2 y
f sin’ xdx=0 f fx]dx=0,if f(x]is anodd function
SECTION-B

Attempt any elght of the followmg questlons

Q.3 What If g=7— j+2k,b=i+3 j—k,c=4i+5k then find a.(bxc) .

Ans: L ) .
a=7i—j+2k,b=i+3j—k,c=4i+5k
7 —1 2
albxel=1 3 -1
4 0 5
$7(0]—=(—=1)(5—(—4)]+2(0—12]
$105+9—24
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105—15

490
Q.4 Derive Using truth table, prove the equivalence: pqg=~(p » ~q) (2)
Ans:

i 2] 3 4] 5| 6]

p q ~q lpPAal p-~ql ~[p-~q

T T F T F T

T F T F T F

F T F F T F

F F T F T F

Since all the entries in column (4| and column (6| are absolutely identical
.. p/A\q=~|p > ~q| Hence, proved.

Q.5 Find the area bounded by the curve AV2=16 x , the X-axis and lines x=0,x=4 (2)
Ans:

y*=16x y=4\/; Soy=4 x'"?
4

Area:f 4x"dx
0

X3/24 8, un
|35
L%.(szalzzgX23:%squnits.

Q.6 Distinguish If |H \23 and the vector U is equally inclined to the unit vectors 2',}', IA< ,
then find u. (2)
Ans:
ja[=3
u is equally inclined to f,.}’, ]2
S.a=f=n
= cosa =cosf3=cosn
.. cos’a+cos” B+cos’n=1
=3cos’a=1

1
S 3008 a==
Ccos” 3
. 2 1
C.cosTa==
1
. cosa=+—
V3
1
. l=cosa=m=cosB=n=cosn=+—
p V3
u:HH11+mj+nk)
1. 1~ 1=
L3|x—ixt—j+—k
BB
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_ d
Q.7 Explain If y=cot ' (cosec x+cot xi) (. , find Y

dx
(2)
Ans:
y=cot " '|cosecx+cotx|
{cot™! L +£0X
sinx  sinx

1| 1+cosx
sinx

Leot

2 X
2co0s" | =

Leot

2sin|—|cos|—

cot| X |l= y=%
2

. -1
.. y=cot
Y 2

Q,

N | =

ay
dx
Q.8 Explain Find the cartesian equation of the line which passes through the point

b 2P . %)
3 5 6

(—2,4 ,—5| and parallel to the line given by
(2)

Ans:
The given line passes through [—2,4 ,—5)
Sox==2,y,=4,2,=—5

+2 . +
It is parallel to the line Xre_Y g =z 2

3 5 6
C.a=3,b=5,c=6
Required line is
X=Xy Y=Y _ZI7%
a b ¢
Ce. x—(—2):y—4:Z—(—5)
3 5 6
X0V Z+5
N E .. Y

Q.9 Explain A random variable X has the following probability distribution:
X=x | -2 -1 0 1 2 3
P (x) 0.1 k 0.2 2k 0.3 k
Find the value of k.

Ans:

Since given distribution is a p.m.f.
S pi=1

S 0.1+4k+0.2+2k+0.3+k=1
C.4k+0.6=1

S.4k=04

k=24

4
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. k=0.1Vk=—
10

Q.10 Twenty Given that X B(n=10,p| and E(x|=8, find the value of p. (2)
Ans:
n=10,E(x|=8p="?
We know that  E(x|=np.

S.8=10p
. :i
BEARET)
4
S.p=— (p=0.8
p 5 tp
Q.11 Find the principle solution of SinX:% (2)
Ans:
.3
sin x=—
2
J.sinx=sin|—

Also, sin|m—0|=sin6

.o T .|
C.sin|m—=|=sin| =
3 3
.o . m
J.osin| —|=sin|—=
3
.. Ly, L [20) .
cCosinx=sin| = |=¢ésin [=—| ¢
3 3

O£§£2n./\0£2?n£2n.

.".Required prineiple solutions are

=T A y=2T
3 3

Q.12 Convert g into an identity matrix by suitable row transformations. (2)

)

Ans:
_N\ —1}
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Q.13 Determine Evaluate: _f—
sin X cos x

(2)

Ans:

_ f 1
Sinx cosx
.2 2
Cf sin” x+cos” x

. . 2 2
- dx ( .sin“x+cos x=1
sinx cosx '

dx

.2 2
. sin” X Cos” X
O
SINXCOSX  SINX COSX

dx

. f sinx = Ccosx
b +—
cosx Sinx

b f |tan x +cot x| dx
.. I=log |sec x|+log |sin x|+c

.. I=log|sec x.sin x|+c |.". log m+log n=1log| mn)|
. sin x .
tlog +c J.osecx=
oS X COS X

.. I=logltan x|+c
Q.14 Let the p.m.f of a random variable X be
5 X 4 4—x
—||= =0,1,2,3,4
X 9 (9 ? X y L&y
Find E(X) and var (X). (2)
Ans:
X 4 4-x 4 5 X 4 4—x
9 (5 < *(5 9
Comparing with _plx|="C,p*q"

4

,q=§

plx|=

Plx)= 4
X

5

i

—X

n=4,p=g

SECTION-C

Attempt any eight of the following questions:

[24]
Q.15 Show that the points (0, 7, 10),(-1, 6, 6) and (-4, 9, 6) form a right-angled triangle.(3)
Ans:
Let P =(0,7,10/,Q=(-1,6, 6/,R=(—4,9,6
. PQ= —1—]—4k

QR——31+3]+Ok
& PR—01+2] 4k
Clearly, PQ-QR=|~1]x(~3}+/~1/x 3+(~4) xC
(3—-3+0
‘QR
L

o\ o\

Q_ |.a Lbifa-b=0]
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. APQR is right angled at Q.
Hence, proved.

Q.16 Find the co-ordinates of the point which divides the line segment joining the points
A (4, -2, 5) and B (-2, 3, 7) externally in the ratio 8:5. (3)
Ans: A
A=(4,-2,5 " a=4i—2]j+5k
B=(-2,3,7)..b=—2i+3j+7k
Let R be the point which divides seg AB externally in the ratio 8:5
.. by section formula for external division,

__mb—na
F=—
m—n
We get,
__8b-b5a e
r= a_c .. m=8,n=5]
C8(—fi+3}'+7l§)—5(42’—2}'+51§)
3 A
&(—16—20]i+(24+10]j+(56—25)k
3
_—36. 34. 31
r=——i+—j+—k
3 3 3
o 12i+3% 5431
3 3
S.R= —IZ,E,E
3 3
Q.17 Find the angle between the pair of lines
F=(3i+2 j—4k|+A|j+2j+2k) 8. F=|8i—2k|+p(3i+2]+6k) (3)
Ans:
F:(33+2j—4k)+)\(f+2}'+2k) - (1)
S.oa,=1,b,=2, c,=2
f:(53—2f<)+r(32'+2}+612) W2
..a,=3,b,=2 c,=6
. @, a,+b, b,+c,6
.. cosf= —— =
\/al+b1+c1\/a2+b2+c2
1x 342 %X2+2 %6
o 9 2) 12 2 2 2
V124224224324 2%+6
’ 3+4+12
V949
.1 19
18
3x7
19
S.cosf=—
cosf=-7
C.0=cos™" 2)
21

Q.18 Determine ‘k’ such that the following function is a p.m.f.

’ X=031:213:4 ; k>0
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60 , otherwise.

Ans:
plx)=k|*|=k‘C,

X
For x=0, ploj=k‘C,=k
For x=1, pll)=k*C,=4k
For x=2, pl2)=k‘C,=6k
For x=3, pl3|=k*C,=4k
For x=4, p(4)=k4.C4:k

Since p(x) is a p.m.f
S plx)=1
S k+4k+6k+4k+k=1
S 16k=1
k=t
16

(3)

Q.19 Find the equation of the plane in vector form passing through the points (1, O, 1)

(1, _19 1)7 (49 _3, 2)'

Ans:
A=(1,0,1),B=(1,-1,1],C=(4,-3,2)
a=i+k,b=i— j+k,c=4i+/—3)j+2k
b—a=—], ¢ —a=3i-3]j+k
i j k
b—a|x[c—al=lo -1 0
3 —3/M
UE —2‘+0.}'+31A<
. [b—a) xle—al=—i+3k

..equation of required plane is
r—a|-[[b—a)*{e=al|=0
i.e. {F—(i‘+l§)]'(—2‘+3f():0
Lo |—i43k)—(—1+3]=0
'(—i’+3f<)— =0
'(—2’+31§):
OR
Equation of required plane is
F_{a+Ab+puc
" F:(f’+l§)+)\(i’—}‘+l§)+y(4i‘—3}‘+2]A<)

N Y

2
$

Q.20 What Prove that: f 21 de:ilog a¥X\ye
a —Xx 2a a—x
(3)
Ans:
1 1 2a
I= dx=— d
faz_xz X 20f02_xz X
.1 2a
b— | ————dx
20[(a+x)1a—x)
-1 ¢l la+x)+[a—x] dx
2a” | |a+x|la—x]
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.1

a+x|
— -dx+
62a f(a+x(a x| f la+x||
1
a+x
:2_a %ﬁ+log|a+x| +C

oia[log|a+ x|—logla—x|+c

a+x
——l og +C
20 a—x
. +X
R dx——l g
a —X X

Hence, proved.

Q.21 An Find the vector and Cartesian equations of the plane that passes through the

point

(0, 1, 2) and normal to the plane (i‘+}'+l§). (3)
Ans:

Here A=(0,1,2] S 0i+j+2k & =i+ j+k

.. vector equation of required plane is

r-n=a-n

F-(f+j’+f<):(02’+}'+212)-(f+}'+i<)
f-(;'+j'+f<):0+1+2
F-(f+}'+l§):
Put F:x%+y.}'+zi<
\xi+yj+zk|-[i+j+k|=3
Soz+y+z=3Vx+y+z—3=0
.". Vextore equation isF-(i’+}‘+l§):3
& Cartesian equation is x+y+z—3=0

Q.22 Solve by method of inversion: 5x—y+4z=5, 2x+3 y+5z=2,5x—-2y+6z=-1 (3)

Ans:
5x—y+4z=5
2x+3 y+5z=2

Sx§2 y+ g1
In matrix form, above system is

AX=B- (1)
5 -1 4f|x| |5
e, |2y @y |=| 2
5 =2./6|[z| |-1
5 -1 4 X 5
A=2 3 5|,X=|y|,B=|2
5 -2 6 z -1
5 -1 4
A=z 35
5 -2 6

(5(18+10|—(—1)(12—25)+4 (- 4—15|
(5%28+1 x(—13)+4 x[—19|
(140—-13-76
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-~ |Al=5120=>A7"3

Now, A, =28,A,=13,A,,=—19
A,=—2,A,=10,A,,=5

A, =—17,A,,=—17 ,A,,=17

A, Ay, Ay 28 —2 -—17
SoadjA= A, A, A,lF| 13 10 -17
A, A, A

13 23 33 —19 5 17
L1 1 28 —2 —17
A :W(ade]:a 13 10 —17
-19 5 17

Premutiplying (1) by A™', weget X=A'B
1 28 -2 —17|| 5
Xza 13 10 —-17]| 2
-19 5 17 ||—1

x| 4 140—-4+17

S y|l==| 65+20+17
z —95+10—17
e
>H 102
X 3
Y=l 2
z -2

Q.23 Prove cosine rule using projection rule.
Ans:
By projection rule, we have
a=bcosC+ccosB
b=acosC+ccosA
c=acosB+bcos A

.. a’=abcosC+accos B
b*=abeosC +bc cos A
c’=accos B+bc cos A

N e it

{,ab cos C +bc cos A+ac cos B+bc cos A—ab cosC—ac cos B

Sob’+c"—a*=2bcgcosA.
C.a’=b’+c’—2bccos A
Similarly, we can prove that
b’=a*+c*=2accos B

& c’=a’+b’—2abcosC
Hence, proved.

1 1 dy _x
. = t__ > = t+— :_:_
Q.24 If x=a . y=a ; , show that Xy
Ans:
X=a t—l)
t
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) Q—a 1+l
" dt t?
Y=aqa |t——
. dy 1
L~ =all—-=
dt a t?
al—lz)

. dy _dyldt _ t

“dx  dx/dt 1

a ]_+—2

t
L t_l)

R t

¢ 1 1

a—|t+=

t t
1
a —_—

dy_ th_x
*afeed]

t

Hence, proved.

Q.25 Find the vector equation of the line passing through the point (—1,—1,2| and parallel
to the line 2x—2=3 y+1=6z—-2. (3)
Ans:
2x—2=3y+1=6z—-2

2 2[x—1]=3[y+1)=6(z=1/3)
. x—1_y+1_z=1/3
“1/2 7 1/3 - 1/6
x—1 _ y+i, _ 7—=#3
"6x1/2° 6x1/3.6x1/6
. x—1_y+1_z—1/3
L2 1
S.d.r.s. ofthzslmearea 3. MEPc=1
. b=8idp ]+k
Given A=(=1,-1 W
a——l—]+2k
.. equation of required line is
F=a+Ab
== iR 2k )+ A (342 +k)

Q.26 Find the vector equation of the plane whic}l i§ ata distance of 6 units from the
origin, and which is normal to the vector 2;—j+2k. (3)
Ans:

Given: n= 21—]+2k p=6
. 21—J +2k
J 2°+(— 1} +2?
21—]+2k 21—]+2k
\/ 4+1+4 V9

11
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3 ﬁ:21_J+2k

3
.. required planeis
r.n=p
5 (21—]+2k):6
3 \
L F.[2i=j+2k)=18

SECTION-D

Attempt any five of the following question:

1 .
Q.27 Prove Evaluate: f—,dxc
COS o +(,COS X
(4)
Ans:
1
=f—L
COS o+ COS X
X
Put tan|—|=t
ut 5
., 2dt 1t
Sodx= 5,C0S X= >
1+t 1+t
2dt
1+t
I=
/ -
cosa+ ;
1+
. 1
(-2 - dt
J [1+¢6%| cosa+l1—¢?)
02 % —dt
cosa+t cosa+l—t
2 - 1 dr
|1+cos al+t(cos a 1
02 L dt
[A+cosa) —t*(1—cosa)
@2 : dt
2 cos” = —t*.25sin’| =
2 2
b 2f E dt
2 2. 2 2
cos:{— |-t sin| —
2 2
b 1 f 1 dt
.2 2(0’)
sin"|=—| cos’|—
2/
—t
.2 o
sin” | —
2
I= ] 1 dt
sin’ a cot’ a —t
2 2
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o
cot|— |+t
) 1 1 2
b . log +c
sin?( ] 2c0t|& cot| X |t
2 2 2
o X
cot|— |+tan|—
. 1 2 2
b log +c
cos a cot a —tan X
Dsin’? a 2 2 2
sin 2 Ta
sin >
o X
cot|—|+tan|—
. 1 2 2
b log +c
2sin | —|cos a cot a —tan X
2 2 2 2
104 X
cot|— |+tan|—
1 2 2
—log +c
sina . a ~ean X
co > 5
o X
cot| = |+tan|—
. 2 2
.. I=cosec alog +C
cot ! —tan e
2 2
ST . Y 163 .
. — —+tan —=0¢
Q.28 Show that sin 13 Cos - a 16
(4)
Ans:
Let sin ' 12 —O(zsina—2
13 13
S , Ny
cosa=\/1—sm2a=\/1— —

Z,\/l_ﬂ_\/éi
169 V169 13
4 4
— LB —> =—
5) B=cosf3 c
4 2
. sinff=v1—cos’ = 1—(5)

\/ 16 \/9 3
Wl——=====
25 V25 5

_sina _12/13 _12

—1
Let, cos

ot = ==
ana cosa 5/13 5
sinB _3/5_3
t = =—=—
anf cosff 4/5 4
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12,3
. tan a+tan 8 > _4
St +hI= -
an(O( B) 1_tanatanﬁ 1_£x§
5 4
48+15 63
20 _ 20
36 20-36
20 20
- , 63
St tPI=— ¢
an|a B) —-16
‘ [ 63
. + :t _16
a+f=tan —16)
Sosin! 12 +cos 4 tan ' -
13 5 10
osin 22 wcos ! 2 |+tan [ 82
13 5 16
stan [ =83 4 tan ! [ 82 | = —tan (83 | tan 2
60

Hence, proved.

Q.29 Solve: [x’— y?|dx+2xy dy =0
Ans:
(xz—yZ)dx+2xydy=0
2xydy=—(x2—y2) dx
2 2
LY mX g
dx 2xy
Put y=Vx - (2)
dy dv
=V.1
AR
. dy av.
dx_V Tdx -13)
Using (2) and (3); (1) becomes
4V @ VRl
dx X
dv _V°x'—x

VX ——=
dx 2X° Vi

e x5 1)
dx 2x°V
A4 V-1
dx_ 2V
dv_Vvi—-1-2V?
yav_v-1-2v:
dx 2V
4 _-1-V’
dx 2V
LV _ ~[1+v?]
dx 2V

v+ X

JLVvEX

_v
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2V —dx
C s |dv=—r
1+V X
Integrating both sides
f 2V2 dv=— dx
1+v X

10g(1+v2)= —log x+logc
. log|1+v?*|+log x=log x
logx(1+v2):10gc
Soxl1+vi=c

Multiplying both sides by x
SX+y =cx

Q.30 Using vector method, prove that: sin|a+B/=&sina cos f+cosasin fé (4)
Ans:
Let ,Aeé, be two-unit vectors in‘the XY= plane
Let —a A be the angles made by €/ @, respectively with X-axis.
Let éIZ@,éZZO_Q %
As shown in the figure. Q
.".By using polar co-ordinates,
P =(cos|—a/,sin(—al,0]
.. P=|cosa,—sina,0]
& Q =|cos 3,8inB,0]
é,=cosai—sina j#0k
& ¢,=cos Bi—sin BJ+0k

A

i ik
e, xe,=lcosa —sina 0
cosp . sinf 0O
AO%+0j+A
S8 xe, =i A1)

Since total angle (without signs) between
e, xé,isla+p]

.". By definition of cross product,

&,x &,=e,[|é,|sin|a+B]k

&,x2,=¢ sinla+Blk - (2)
SN2,

sinla+Blk=¢ &

.". sin|a+|=sina cos f+cosa sin B

Hence, proved.

Q.31 A rectangular sheet of paper has its area 24 sq. meters. The margins at the top and
bottom are 75 cm each and at the sides 50 cm each. What are the dimensions of the
paper, if the area of the printed space is maximum? (4)

15
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Ans:

Let x=lenght, y=({height of the rectangular sheet of paper.

.. length of printed space
6x—50cm—50cm
. 1 1
(x——m—=m
2 2
ix—1/m
& height of printed space
Ly—75cm—75cm

Cy—%m—zm

m

. 3
C(y—E

_3
Y7y

.. Area of printed space = (x—1]

Given: - Area of sheet = 24
24
Soxy=24=>y=—
Xy y x
ﬁ_z)

.".Area of printed space = [x—1] -

S f(x)=-2x24 {x} AN {-3} = {-48} over {{x} A {3}
For f'(x|=0, we get

Sox=4

. f(4).= {-48} over {43} <
.. flx|ismaximumat x=4
.".Dimension of paper are

x=4m/\y=%=6m

ex(sinii—1x)
Q.32 Evaluate: f 6 odx

0 V1i—x
(4)
Ans:

0 \/1—X2
Put sin 'x=t= x=sint

1
. dx=dt
\/1—x2

For more question paper log on to www.iitinspire.com
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/2

S 1= | sint.fde
0

(2 . /2 e d(» .
(,[t [ sintdt], —I[E[t |. [ sintdt |de
/2 HO/Z
C[—tzfcosto —f—Ztcostdt
0
/2

S I= (0—0)+2f tcost dt

0

a2 /2 d
. —{ [E(t).fcostdt}dt
/2

[ 1.sintde
0

[,2{[tf cost dt

C2%jsmt

I8

/2

0

/2

N

—[—cost|[y

s
—+
2

62

T
Ccos 5 —cos0

3

-2

N

SoI=n-2

Q.33 AOAB is formed by the lines x*—4 xy# y°’=0and the line AB. Find the equation of the
median of the triangle drawn from the origin. (4)
Ans: 4
X’—4xy+y’=0- (1)
x+y—2=0
Soy=2—x-(2) R
Put (2) in (1), we get,
X’ —4 x[2—x)+2—xf=0 i
SX=8Xx+AX +4—4x+X°=0
S 66X —=12x+4=0 A Y=mx
53X =6x42=0

X+Y-2=0

(Since P|x, y)Z(l,l) is the midpoint of seg AB,
Jox +x,=2 .. OP is the median of A OAB)

..equation of median OP is
y—0_x-0

1-0 1-0
Soy=xVx—y=0

Q.34 Minimize z=x+2 y, subject to x+2y>50, 2x—y<0, 2x+y <100, x, y>0 (4)
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Ans:
Consider x+2y=50 - (

1)
Put x=0..y=25..A=(0,25|
5

5
Put y=0..x=50..B=(50,0|
Consider 2x—y=0 - (2)
Put y=0..x=0.". (2] passesthrough(0.0|
Put y=0..x=10.".C=(10.20|
Consider 2x+y=100 - (3)
Put x=0..y=100..D=(0,100]
Put y=0." x=50..B=(50,0]
. [1]A(3) intersect at B
Now, (2) = y=2x Put€|(1],we get
5x=50=x=10
Put in (2) = y=20
.. [1|Al2)intersect at C =(10, 20
12)+(3/=4x=100=x=25
Putin (2) = y=50
.. [2)A[3]intersect at E =(25, 50
From the graph, feasible region is BCE.

b Y

S e

Point on feasible region Z=Xx+2y
B(50,0] z=50
C(10,20] z=50
E(25,50| 7

The minimum value of z=50which eccurs at points B & C
.. The given L.P.P. has infinite number of solutions between the points B & C

“All the Best”
“Education is one thing
no.one can take away

from you.”
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