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ANNUAL EXAM QUESTION PAPER MARCH - 2016

Part A Answer All The Then Questions

1. Find %:osecx(cosecx + cot z)dx

° Watch Video Solution

2. Find the values of x for which
r 2 6 2
18 =z

18 6

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_QLkVBEUefCMl
https://dl.doubtnut.com/l/_nPo8MRfAFPqg
https://dl.doubtnut.com/l/_dPuMxnD6u6nk

3.Ify = @285 find @
dx

° Watch Video Solution

4.Find the value of cos(sec ™'z + cosec™ 'z), |z| > 1.

o Watch Video Solution

5.If vector AB = 27 — 3 +k and OB = 37 — 43 + 4]%, find the position

vector O_A

o Watch Video Solution

6. Find the distance of the point ( —6,0,0) from the plane

2z — 3y + 6z = 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_dPuMxnD6u6nk
https://dl.doubtnut.com/l/_aM3YQuFZBoxx
https://dl.doubtnut.com/l/_qzXzUyM8Vwx6
https://dl.doubtnut.com/l/_Sx2dsa8SEBAJ
https://dl.doubtnut.com/l/_7B4ok9xtDhU5

2 y—3
zwlx+ y

0 4 ] is a scalar matrix. Find x and y.

° Watch Video Solution

8.1f P(A) = 0.8, P(B) = 0.5 and P(B | A) = 0.4 then find P(A N B).

° Watch Video Solution

9. An operation * on Z* (the set of all non-negative integers) is defined

asa*xb=a—b, Va,beZ " .Is * binary operationon Z*?

° Watch Video Solution

10. Define Feasible region in LPP.

° Watch Video Solution



https://dl.doubtnut.com/l/_7B4ok9xtDhU5
https://dl.doubtnut.com/l/_QblEWA6OfgPZ
https://dl.doubtnut.com/l/_fkY6LQ6TH2J7
https://dl.doubtnut.com/l/_RNbYxJlbgqSK

11. Find /cosecm(coseca: + cot z)dz

o Watch Video Solution

12. Find the values of x for which
B ‘ 6 2 ‘
|18 6

r 2
18 =z

o Watch Video Solution

1 dy
B.ify = _logacosm,ﬁ d —
y=a Nz

° Watch Video Solution

14.Find the value of cos(sec 'z + cosec™ 'z), |z| > 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_N1id0QDlh4c4
https://dl.doubtnut.com/l/_lOD3AylRszJe
https://dl.doubtnut.com/l/_RMa4O4Hdm9Sw
https://dl.doubtnut.com/l/_FL2OQJGDlnEH

15. If vector E:2%—3+I;and0_]3:3%—43—|—4123, find the

position vector OA

o Watch Video Solution

16. Find the distance of the point ( —6,0,0) from the plane

2r — 3y + 62 = 2.

o Watch Video Solution

z+2 y—3

17.If l
0

] is a scalar matrix. Find x and y.

° Watch Video Solution

18. If P(A)=0.8,P(B)=05and P(B| A) =04 then find

P(AN B).

° Watch Video Solution



https://dl.doubtnut.com/l/_i3KIhz3htIfm
https://dl.doubtnut.com/l/_s337H9XXBkXS
https://dl.doubtnut.com/l/_EBqhsMdjU1Mi
https://dl.doubtnut.com/l/_TP2pB44yt3GK

19. An operation * on Z* (the set of all non-negative integers) is defined

asaxb=a—0b,Va,bcZ " .1s * binary operationon Z*?

° Watch Video Solution

20. Define Feasible region in LPP.

° Watch Video Solution

Part B Answer Any Ten Questions

,if —tanz > —1

3cosx — 4sinm] 3
4

1. Write the simplest form of tan ™ ! ;
4cosx + 3sinzx

° Watch Video Solution



https://dl.doubtnut.com/l/_TP2pB44yt3GK
https://dl.doubtnut.com/l/_MmO4vXYYX8Bm
https://dl.doubtnut.com/l/_rHyzBbd9dhkF
https://dl.doubtnut.com/l/_CK9iwaLDNgv1

2. Using determinants show that points

A(a,b+ c), B(b,c+ a) and C(c, a + b) are collinear.

o Watch Video Solution

3. If functions f:R— R and g:R— R are given by

f(z) = |z| and g(x) = [z], ( where [z] is greatest function) find fog

() moe(-})

° Watch Video Solution

1
4.Show that sin*1(2m\/1 — m2) = 2cos*133, E <z <l

° Watch Video Solution

. dy 1 1
5.F|ndE|fy—sec <m>,0<$<_

° Watch Video Solution



https://dl.doubtnut.com/l/_JQfolbNNOQB3
https://dl.doubtnut.com/l/_TnGfcTUDgMo9
https://dl.doubtnut.com/l/_h2yg6qCawGQB
https://dl.doubtnut.com/l/_WswjvCMh2Qkn

xlog, a —
6.If ¥ = a”, prove that hat A roeay
dz x log,

° Watch Video Solution

1
7.Find /—3d$
SInx Cos” T

° Watch Video Solution

w |

8. Using differentials, find the approximate value of(25)3.

° Watch Video Solution

9. Evaluate :/ (sinz(z) — cosz(f))da:
0 2 2

o Watch Video Solution



https://dl.doubtnut.com/l/_WswjvCMh2Qkn
https://dl.doubtnut.com/l/_mAWfy8BRsXzh
https://dl.doubtnut.com/l/_3D5VCgibb9ny
https://dl.doubtnut.com/l/_bN8C2aa3sQTY
https://dl.doubtnut.com/l/_4lE5oI6XxNas

10. If ‘_& + _5‘ = ‘_d — 7B, prove that —a and “bare perpendicular

° Watch Video Solution

11. Find the order and degree, if defined, of the differential equation.

o Watch Video Solution

12. Find angle between the vectors —a = i 47— kand b=1i+ i+ k

o Watch Video Solution

13. The random variable X has probability distribution P(X) of the

following form.


https://dl.doubtnut.com/l/_6ch8raCh0zod
https://dl.doubtnut.com/l/_a9dUcWfwiueq
https://dl.doubtnut.com/l/_JqKK44ITTd40
https://dl.doubtnut.com/l/_AqmkOJMS0WZi

k if X=0
2k if X=1
3k if X =2

0 otherwise

P(X) =

Determine value of K

o Watch Video Solution

14.Find the Cartesian equation of the line parallel to y - axis and passing

through the point (1, 1, 1).

o Watch Video Solution

3cosx —4sinx
15. Write the simplest form of tan ! - , if
4cosx + 3sinz

3t > —1
g tane

° Watch Video Solution

16. Using determinants show that points

A(a,b+ c), B(b,c+ a) and C(c, a + b) are collinear.


https://dl.doubtnut.com/l/_AqmkOJMS0WZi
https://dl.doubtnut.com/l/_fmQKSL3oYgHM
https://dl.doubtnut.com/l/_oLfkGHyhnVg5
https://dl.doubtnut.com/l/_zH6Cftxe9HYc

° Watch Video Solution

17. If functions f:R — R and g:R— R are given by

f(z) = |z| and g(z) = [z], ( where [z] is greatest function) find fog

(-3) o}

° Watch Video Solution

1

18. Show that sin_1(2w\/1 — wz) = 2cos_1m, — <z <l
V2
° Watch Video Solution
19F‘ddy‘f -1 1 0<zx< L
.Find — if y = sec — ), < —
dz Y 2r2 — 1 V2

° Watch Video Solution

d xlog a —
20.If ¥ = a”, prove that 9y _ rog.2—y
dr zlog, =



https://dl.doubtnut.com/l/_zH6Cftxe9HYc
https://dl.doubtnut.com/l/_FjP1ahbOWoyL
https://dl.doubtnut.com/l/_5bGl40sWHvGo
https://dl.doubtnut.com/l/_HnKTikoGw9Jq
https://dl.doubtnut.com/l/_ZbjRt273DIBR

° Watch Video Solution

1
21. Find /,—da;
sinz cos3 z

° Watch Video Solution

22. Using differentials find the approximate value of (25)'/3

° Watch Video Solution

23. Evaluate :/ (sinz(i) — cos? (i))dm
0 2 2

o Watch Video Solution

24.If ‘—d + _E‘ = ‘_& — 73, prove that —a and “bare perpendicular

o Watch Video Solution



https://dl.doubtnut.com/l/_ZbjRt273DIBR
https://dl.doubtnut.com/l/_o9IUdhR4Af8D
https://dl.doubtnut.com/l/_2Gs9j63uwowd
https://dl.doubtnut.com/l/_zFHz5U5njfsD
https://dl.doubtnut.com/l/_zamWZwMxs20C

25.Find the order and degree, if defined, of the differential equation.

d* d?
—Z + sin (—g) =0
dzx dz

o Watch Video Solution

26.Find angle between the vectors —a = P47 - kand b=1i+ i+ k

o Watch Video Solution

27. The random variable X has probability distribution P(X) of the

following form.

k if X=0
P(X) 2k if X=1
) 3%k if X=2

0 otherwise

Determine value of K

° Watch Video Solution



https://dl.doubtnut.com/l/_GoG0WM0y77W3
https://dl.doubtnut.com/l/_HqPePwbDcUVn
https://dl.doubtnut.com/l/_7wgfOVuox5Qi

28. Find the Cartesian equation of the line parallel to y - axis and passing

through the point (1, 1, 1).

o Watch Video Solution

Part C Answer Any Ten Questions

-1 ]- -1 2 —1 4 . ™
1.Show thattan™ " — + tan™ = — + tan 7= 3

2 11

° Watch Video Solution

2.Using elementary transformations, find the inverse of the matrices
1 -1
2 3

° Watch Video Solution



https://dl.doubtnut.com/l/_Qr0CWWyCvjyl
https://dl.doubtnut.com/l/_15nq4q6vGzwY
https://dl.doubtnut.com/l/_6Xd33rQpNBXP

3.Show that the relation Rin theset A = {x € Z:0 < z < 12} is given

by R = {(a, b):|a — b| is amultiple of 4} is an equivalence relation .

° Watch Video Solution

4. Verify Mean Value Theorem if f(z) = 2 — 5z® — 3z in the interval

1, 3].

° Watch Video Solution

d
5.1f z = acos® @ and y = a sin® § then %Y _
x

° Watch Video Solution

6. Box-l contains 2 gold coins, while another Box-ll contains 1 gold and 1

silver coin. A person chooses a box at random and takes out a coin. If the


https://dl.doubtnut.com/l/_FQQfrb1UlSSc
https://dl.doubtnut.com/l/_2z1CvnzMZ1Vx
https://dl.doubtnut.com/l/_Y6p5vMvthpL0
https://dl.doubtnut.com/l/_ZvTvIipY0yL8

coin is of gold, what is the probability that the other coin in the box is

also of gold?

° Watch Video Solution

) xdzr
7.Find /(zc (1Y)

° Watch Video Solution

2
8. Integrate with respect to x.
& (2 + 1)(z2 + 3) P

° Watch Video Solution

9. Find two numbers whose product is 100 and whose sum is minimum.

° Watch Video Solution

10. Find the area lying between the curve y? = 4z and the liney = 2z


https://dl.doubtnut.com/l/_ZvTvIipY0yL8
https://dl.doubtnut.com/l/_NxOdUCqlRT8X
https://dl.doubtnut.com/l/_ByiUDBB9GEH3
https://dl.doubtnut.com/l/_dvEngzIET1kk
https://dl.doubtnut.com/l/_oHFA4BnyRlOp

° Watch Video Solution

1. For any three vectors —&,_E and —¢, prove that vectors

—a — _E, b —¢, ¢ — —a are coplanar.

° Watch Video Solution

12. Find the distance between the lines

#:%+23—41}+A(2%+33+63)&#:3%+33—5l§;+p,(—2%+33

° Watch Video Solution

13. Find the sine of the angle between the vectors

i +2j + 2k and 37 + 25 + 6k

° Watch Video Solution



https://dl.doubtnut.com/l/_oHFA4BnyRlOp
https://dl.doubtnut.com/l/_mAmwclaJq68h
https://dl.doubtnut.com/l/_yYUJnwxixv9t
https://dl.doubtnut.com/l/_5aFrGZRjRjKI

14. Find the equation of the curve passing through the point (1, 1), given

2
that the slope of the tangent to the curve at any point is il
x

° Watch Video Solution

1 2 4 T
15.Show that tan ~! = g 12 ==
5.Show that tan 5 + tan 11 + tan 3 5

° Watch Video Solution

16. Using elementary transformations, find the inverse of the matrices
1 -1
2 3

o Watch Video Solution

17.Show that the relation Rin theset A = {z € Z:0 < x < 12} is given

by R = {(a, b):|a — b| is amultiple of 4} is an equivalence relation .

o Watch Video Solution



https://dl.doubtnut.com/l/_DQmdc0G1hJtu
https://dl.doubtnut.com/l/_896WfWZW4XXd
https://dl.doubtnut.com/l/_UFqVilQ7AKSB
https://dl.doubtnut.com/l/_xtqZhqSifnqn

18. Verify Mean Value Theorem if f(z) = 2*® — 52> — 3z in the interval

1, 3].

° Watch Video Solution

d
19.1f z = a cos® A and y=asin30then d—y =
T

° Watch Video Solution

20. Box-l contains 2 gold coins, while another Box-ll contains 1 gold and 1
silver coin. A person chooses a box at random and takes out a coin. If the
coin is of gold, what is the probability that the other coin in the box is

also of gold?

° Watch Video Solution



https://dl.doubtnut.com/l/_xtqZhqSifnqn
https://dl.doubtnut.com/l/_Rua4ImyKMnN0
https://dl.doubtnut.com/l/_KJHqhOjSnAya
https://dl.doubtnut.com/l/_pWv1vUnNJCPl

zdr

21.Find / @+ 1)(z+2)

° Watch Video Solution

2
22.Integrate ° with respect to .
(22 + 1) (2% + 2)

° Watch Video Solution

23. Find two numbers whose product is 100 and whose sum is minimum.

° Watch Video Solution

24.Find the area lying between the curve y? = 4z and the line y = 2z

° Watch Video Solution



https://dl.doubtnut.com/l/_6rhIiUPYokPJ
https://dl.doubtnut.com/l/_9sNOLxIuCijf
https://dl.doubtnut.com/l/_jam5twBOEmE1
https://dl.doubtnut.com/l/_CxNMyVxXp597

25. For any three vectors _d,_?) and ¢, prove that vectors

—a — _5, b —¢, ¢ — —a are coplanar.

° Watch Video Solution

26. Find the distance between the lines

41":%+23—4fc+)\(22+33+63)&—1¥:3%+3§'—5l§:+,u(—22+3j

° Watch Video Solution

27. Find the sine of the angle between the vectors

i +2j + 2k and 37 + 25 + 6k

° Watch Video Solution

28.Find the equation of the curve passing through the point (1, 1), given

... X
that the slope of the tangent to the curve at any point is —
Y

| e |


https://dl.doubtnut.com/l/_Pix0PpBA9Wqa
https://dl.doubtnut.com/l/_TcgTRrADyc7m
https://dl.doubtnut.com/l/_U4at8cnvAyW1
https://dl.doubtnut.com/l/_teSiFUENfTOF

| & Watch Video Solution I

Part D Answer Any Six Questions

—2
LfA= |4 | and B =[1,3— 6], verifythat (AB)' = B'A!
5

° Watch Video Solution

2. Solve the system of linear equations by matrix method

2¢ —3y+52=1,3z + 2y —42= — S,z +y—2x = — 3.

° Watch Video Solution

3. Let f: N — R be defined by f(z) = 4z + 12z + 15. Show that
f: N — S where S is the range of function f, is invertible. Also find the

inverse of f.

° Watch Video Solution



https://dl.doubtnut.com/l/_teSiFUENfTOF
https://dl.doubtnut.com/l/_xPKvPKL3XGDl
https://dl.doubtnut.com/l/_IXAz6o2ampho
https://dl.doubtnut.com/l/_gUZufc0RAm8b

4.IF length of x reactangle is decreasing at the rate of 3 cm / minute and
the width is increasing at the rate of 2 cm / minute , when x=10 cm and
y=6 cm . Find the rate of change of

I. The perimeter

IIl. The area of the reactange

o Watch Video Solution

5.IF length of x reactangle is decreasing at the rate of 3 cm / minute and
the width is increasing at the rate of 2 cm / minute , when x=10 cm and
y=6 cm . Find the rate of change of

I. The perimeter

IIl. The area of the reactange

o Watch Video Solution



https://dl.doubtnut.com/l/_gUZufc0RAm8b
https://dl.doubtnut.com/l/_lHEn3PZjbsq9
https://dl.doubtnut.com/l/_WFcqMXiKdG2g

Py Ay

L1 \2
6.1fy = (sin~'z)", show that (1 — z?) Pl T =

2

° Watch Video Solution

1 1
7.Find the integral of ———— wur.tx and hence evaluate /—
z? + a? 2+ 2z +3

+a
dx.

° Watch Video Solution

8. Using integration find the area of the region bounded by the triangle

whose vertices are (1,0),(2,2) and (3,1).

o Watch Video Solution

9. Derive the equation of a plane perpendicular to a given vector and

passing through a given point in both vector and Cartesian form.

o Watch Video Solution



https://dl.doubtnut.com/l/_8944c1Tw0EWb
https://dl.doubtnut.com/l/_g0tZ2l8b7eui
https://dl.doubtnut.com/l/_6D4AbQZl6kXE
https://dl.doubtnut.com/l/_BgSmDyRzJtTi

10. Choose the correct answer:
. : : 1
The probability that a student is not a swimmer is T out of five students,

four are swimmers is

° Watch Video Solution

1
1. The probability that a student is not a swimmer is = Find the
probability that out of 5 students.

at most three are swimmers.

o Watch Video Solution

12. Solve the differential equation ydx + (z — ye?)dy = 0

° Watch Video Solution



https://dl.doubtnut.com/l/_BgSmDyRzJtTi
https://dl.doubtnut.com/l/_anHN1TmX0HlJ
https://dl.doubtnut.com/l/_JEAsit6lCnX0
https://dl.doubtnut.com/l/_4Usd8MPO23Zu

—2
1B.fA= |4 | and B=[1,3— 6], verify that (AB)" = B' A"
5

o Watch Video Solution

14. Solve the system of linear equations by matrix method

2c —3y+52=11,3z +2y —4z2= -5,z +y— 2z = — 3.

o Watch Video Solution

15. Let f: N — R be defined by f(x) = 4z* + 122 + 15. Show that
f: N — S where S is the range of function f, is invertible. Also find the

inverse of f.

o Watch Video Solution

16. IF length of x reactangle is decreasing at the rate of 3 cm / minute and

the width is increasing at the rate of 2 cm / minute , when x=10 cm and


https://dl.doubtnut.com/l/_sv04uVYQDp27
https://dl.doubtnut.com/l/_isiFh3IlcQPr
https://dl.doubtnut.com/l/_ubEmg7hhVJHB
https://dl.doubtnut.com/l/_mE7tygOS3ilL

y=6 cm . Find the rate of change of
l. The perimeter

Il. The area of the reactange

° Watch Video Solution

17.IF length of x reactangle is decreasing at the rate of 3 cm / minute and
the width is increasing at the rate of 2 cm / minute , when x=10 cm and
y=6 cm . Find the rate of change of

l. The perimeter

Il. The area of the reactange

° Watch Video Solution

d? d
18.1f y = (sin_1 x)2, show that (1 — x2) cy_ y _

— =2
dz? mdar:

o Watch Video Solution



https://dl.doubtnut.com/l/_mE7tygOS3ilL
https://dl.doubtnut.com/l/_vVZR7mPaVo1v
https://dl.doubtnut.com/l/_ZkVjWAiGkZ7d

19. Find the integral of

1
w.rt.x and hence evaluate /
T

2 2 +2x+3

+a
dx.

° Watch Video Solution

20. Using integration find the area of the region bounded by the triangle

whose vertices are (1,0),(2,2) and (3,1).

° Watch Video Solution

21. Derive the equation of a plane perpendicular to a given vector and

passing through a given point in both vector and Cartesian form.

° Watch Video Solution

1
22. The probability that a student is not a swimmer is 5 Find the

probability that out of 5 students.


https://dl.doubtnut.com/l/_gJUB2CZi0fwD
https://dl.doubtnut.com/l/_UG8Tph1FZGQm
https://dl.doubtnut.com/l/_OxhVqXd5IuO4
https://dl.doubtnut.com/l/_tIWJWbgyrPAz

at most three are swimmers.

° Watch Video Solution

1
23. The probability that a student is not a swimmer is 5 Find the
probability that out of 5 students.

at most three are swimmers.

° Watch Video Solution

24. Solve the differential equation ydz + (z — ye?)dy = 0

° Watch Video Solution

Part E Answer Any One Questions

1. Minimise and Maximise z = bx + 10y

subject to constraints :


https://dl.doubtnut.com/l/_tIWJWbgyrPAz
https://dl.doubtnut.com/l/_k4UurFZN7YYP
https://dl.doubtnut.com/l/_IU3KlXOJXcLw
https://dl.doubtnut.com/l/_RqOFvsPtFbXO

x + 2y < 120,

x +y > 60,
r—2y >0,
x>0and y >0

by graphical method.

° Watch Video Solution

2.if the function f(z) =

1-— 2
{ cos x,w;&O

1——cosz

iskf or x =0

is continuous at = 0 then the the value of k is

° Watch Video Solution

27
3. Evaluate/ cos® zdzx
0

o Watch Video Solution



https://dl.doubtnut.com/l/_RqOFvsPtFbXO
https://dl.doubtnut.com/l/_ixTArKfgIF8r
https://dl.doubtnut.com/l/_Sloy4UKOPLCz

1 1 1
4.Provethat|a b c|=(a—b)(b—c)(c—a)(a+b+c)
a® ¥

o Watch Video Solution

5. Minimise and Maximise z = 5z + 10y
subject to constraints :

z + 2y < 120,

z +y = 60,

r—2y>0,

x>0and y >0

by graphical method.

o Watch Video Solution

1 — cos2zx

6. if the function f(z) = { ,z # 0

1—coszx

iskf or £ =0

is continuous at £ = 0 then the the value of k is


https://dl.doubtnut.com/l/_pNuFSU1Ng4rl
https://dl.doubtnut.com/l/_9oa7fISy9r3F
https://dl.doubtnut.com/l/_2fiZQZOixybE

o Watch Video Solution

27
7. Evaluate/ cos® zdzx
0

° Watch Video Solution

1 1 1
8.Provethat| a b c¢|=(a—b)(b—c)(c—a)(a+b+c)
a® b 3

o Watch Video Solution



https://dl.doubtnut.com/l/_2fiZQZOixybE
https://dl.doubtnut.com/l/_KeL1c1UdRghA
https://dl.doubtnut.com/l/_KyDpJpIFnjn7

