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Q1) Attempt any ten parts of the following : [10 × 1 = 10]

a) The value of 
2

2

9 3 7
lim

5 2 1x

x x
x x¥

+ +
+ +

 is :

i)
7

1
ii)

9

5

iii)
3

2
iv) none

b) If f(x) = 3x – 4x3 then value of (sin) is :

i) sin3 ii) sin4
iii) sin3 iv) sin2

c) The angle between the two vectors ˆˆ ˆ( ) and ( )i j k j k+ + -  is :

i) 30° ii) 45°

iii) 60° iv) 90°

d) If tan–1x – tan–1y = tan–1 A then the value of A is :

i)
1 xy
x y
+
-

ii) 1

x y
xy

+
-

iii)
1

x y
xy

-
+

iv)
1 xy
x y
-
+

e) How many terms are in the series 3, 5, 7, _________ 51?

f) Find the value of ( )
4

4 1
1 1 .i

i
æ ö÷ç+ + ÷ç ÷çè ø

g) 14th term in the expansion of (a + 2x3)16 is

i) 560 a1323x9 ii) 590 a3213x39

iii) 560 a3213x39 iv) None of these

h) The value of the determinant 

1

1

1

x y z
y z x
z x y

+

+

+
 is

i) 1 ii) 0

iii) (x + y + z) iv) None of these

i) Find the value of A and B if 
2 3

A B.
1

i i
i

+
= +

+

j) Find the differential coefficient of 10x.

k) If y = (x – 1) (x3 + 2x2 + 5) then find 
3

3
.

d y
dx
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l) If 

3 1 4

3 2 5 49,

1 1 3

-

=

-

 then find the value of 

6 3 16

6 6 20 .

2 3 12

-

-

Q2) Attempt any five parts of the following : [5 × 2 = 10]
a) Find the sum of the series 3 + 4 + 8 + 9 + 13 + 14 + 18 + 19 + ....... upto 20 terms.

b) If A


 is a vector then prove that ( ) ( ) ( )ˆ ˆˆ ˆ ˆ ˆA. A. A. A.i i j j k k+ + =
   

c) Find the value of 
8

74
172

4
6 .i

i
æ ö÷ç + ÷ç ÷çè ø

d) Find the value of 
2 3cos

sin
d
dx

x
x

æ ö+ ÷ç ÷ç ÷çè ø
 when x = /4.

e) A particle is moving in a straight line according to 3 21
5 9 17.

3
s t t t= - + +  If distance (s) and time (t) are considered

in meter and second respectively, at what time the velocity and acceleration will be zero.

f) Find the maximum value of (x3 + x2 – x + 1).

g) If the angles of a triangle are in A.P. Prove that b2 = a2 + c2 – ac.

Q3) Attempt any two parts of the following : [2 × 5 = 10]
a) If the coefficients rth and (r + 4)th terms in the expansion of (1 + x)24 are equal, find the value of r.

b) Find the unit normal vector perpendicular to ˆ ˆˆ ˆ ˆ ˆA 4 3 and B 2 2 .i j k i j k= + + = - +
 

c) If xy = yx then prove that 
( )
( )

cos
.

cos

y x y ydy
dx x y x x

-
=

-

Q4) Attempt any two parts of the following : [2 × 5 = 10]
a) Find the slope of tangent to the curve x = t2 + 3t – 8, y = 2t2 – 2t – 5 at the point (2, –1).

b) Test for x = a, the continuity of the function ( )

2

2

, when

0, when

, when

x a x a
a

f x x a
xa x a
a

ìïï - <ïïïïï= =íïïïï - >ïïïî

.

c) Find the dif. coeff of 1 1 sin
tan .

cos

x
x

- æ ö- ÷ç ÷ç ÷çè ø

Q5) Attempt any two parts of the following : [2 × 5 = 10]

a) If 
1 3

,
2 2

w i=- +  then prove that w3 = 1.

b) If x = a cos, y = b sin, then find the value of 
2

2
.

d y
dx

c) Differentiate 1

2

1
tan

1 x
-
æ ö÷ç ÷ç ÷ç ÷÷çè ø-

 w.r.t. 1
2

1
sec .

2 1x
- æ ö÷ç ÷ç ÷çè ø-
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({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)

Zm oQ > :Zm oQ > :Zm oQ > :Zm oQ > :Zm oQ > : g^r àíZm| Ho$ CÎma Xr{OE &

à.à.à.à.à.1) {H$Ýht Xg IÊS>m| H$mo hb H$s{OE & [10 × 1 = 10]

A)
2

2

9 3 7
lim

5 2 1x

x x
x x¥

+ +
+ +

 H$m _mZ h¡ …-

i)
7

1
ii)

9

5

iii)
3

2
iv) H$moB© Zht

~) `{X f(x) = 3x – 4x3 Vmo (sin) H$m _mZ hmoJm …

i) sin3 ii) sin4
iii) sin3 iv) sin2

g) Xmo g{Xem| ˆˆ ˆ( )i j k+ +  Am¡a ˆˆ( )j k-  Ho$ ~rM H$m H$moU hmoJm …-

i) 30° ii) 45°

iii) 60° iv) 90°

X) `{X tan–1x – tan–1y = tan–1 A Vmo A H$m _mZ hmoJm :-

i)
1 xy
x y
+
-

ii)
1

x y
xy

+
-

iii)
1

x y
xy

-
+

iv)
1 xy
x y
-
+

`) loUr 3, 5, 7, _________ 51 _| nXm| H$s {H$VZr g§»`m hmoJr &

a) ( )
4

4 1
1 1i

i
æ ö÷ç+ + ÷ç ÷çè ø  H$m _mZ kmV H$s{OE &

b) (a + 2x3)16 Ho$ {dñVma _| 14dm§ nX hmoJm &

i) 560 a1323x9 ii) 590 a3213x39

iii) 560 a3213x39 iv) H$moB© Zht

d) gma{UH$ 

1

1

1

x y z
y z x
z x y

+

+

+
 H$m _mZ h¡ -

i) 1 ii) 0

iii) (x + y + z) iv) H$moB© Zht

V) `{X 
2 3

A B
1

i i
i

+
= +

+
 Vmo A Am¡a B H$m _mZ kmV H$s{OE &

W) 10x H$m AdH$b JwUm§H$ kmV H$s{OE &

Y) `{X y = (x – 1) (x3 + 2x2 + 5) Vmo 
3

3

d y
dx

 H$m _mZ kmV H$s{OE &

Z) `{X 
3 1 4

3 2 5 49,

1 1 3

-

=

-

 Vmo 

6 3 16

6 6 20

2 3 12

-

-
 H$m _mZ kmV H$s{OE &
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à.à.à.à.à.2) {H$Ýht nm§M IÊS>m| H$mo hb H$s{OE & [5 × 2 = 10]
A) loUr 3 + 4 + 8 + 9 + 13 + 14 + 18 + 19 + ....... Ho$ 20 nXm| H$m `moJ kmV H$s{OE &>

~) `{X A


 EH$ g{Xe h¡ Vmo ( ) ( ) ( )ˆ ˆˆ ˆ ˆ ˆA. A. A. Ai i j j k k+ + =
   

 {gÕ H$s{OE &

g)
8

74
172

4
6i

i
æ ö÷ç + ÷ç ÷çè ø  H$m _mZ kmV H$s{OE &

X)
2 3cos

sin
d
dx

x
x

æ ö+ ÷ç ÷ç ÷çè ø
 H$m _mZ kmV H$s{OE, O~ x = /4.

`) EH$ H$U gab aoIm _| 3 21
5 9 17

3
s t t t= - + +  {Z`_ Ho$ AZwgma J{V_mZ h¡ & `{X Xÿar (s) _rQ>a _| VWm g_` goH$ÊS> _| _mnm Om` Vmo BgH$m

doJ Ed§ ËdaU H$~ eyÝ` hmoJm?

a) (x3 + x2 – x + 1) H$m C{ƒð> _mZ kmV H$s{OE &

b) `{X {H$gr {Ì^wO Ho$ H$moU gm_mÝVa loUr _| h¡ Vmo {gÕ H$s{OE {H$ b2 = a2 + c2 – ac.

à.à.à.à.à.3) {H$Ýht Xmo IÊS>m| H$mo hb H$s{OE & [2 × 5 = 10]
A) `{X (1 + x)24 Ho$ {dñVma _| rdm§ Ed§ (r + 4)dm§ nX Ho$ JwUm§H$ damda h¢ Vmo r H$m _mZ kmV H$s{OE &

~) g{Xe ˆˆ ˆA 4 3i j k= + +


 Am¡a ˆˆ ˆB 2 2i j k= - +


 Ho$ bå~dV EH$m§H$ g{Xe kmV H$s{OE &

g) `{X xy = yx Vmo {gÕ H$s{OE {H$ 
( )
( )

cos
.

cos

y x y ydy
dx x y x x

-
=

-

à.à.à.à.à.4) {H$Ýht Xmo ^mJm| H$mo hb H$s{OE & [2 × 5 = 10]
A) dH«$ x = t2 + 3t – 8, y = 2t2 – 2t – 5 Ho$ {~ÝXþ (2, –1) na ñne© aoIm H$m T>mb kmV H$s{OE &

~) {ZåZ \$bZ H$s x = a na gVVVm H$s Om§M H$s{OE

( )

2

2

, when

0, when

, when

x a x a
a

f x x a
xa x a
a

ìïï - <ïïïïï= =íïïïï - >ïïïî

g)
1 1 sin

tan
cos

x
x

- æ ö- ÷ç ÷ç ÷çè ø  H$m AdH$b JwUm§H$ kmV H$s{OE &

à.à.à.à.à.5) {H$Ýht Xmo IÊS>m| H$mo hb H$s{OE & [2 × 5 = 10]

A) `{X 
1 3

2 2
w i=- +  Vmo {gÕ H$s{OE {H$ w3 = 1

~) `{X x = a cos, y = b sin Vmo 
2

2

d y
dx  H$m _mZ kmV H$s{OE &

g) 1

2

1
tan

1 x
-
æ ö÷ç ÷ç ÷ç ÷÷çè ø-

 H$m 1
2

1
sec

2 1x
- æ ö÷ç ÷ç ÷çè ø-

 Ho$ gmnoj AdH$bZ H$s{OE &




