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Unit vector in the directionof 1 = 1= = 750
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OR



Let

OA=d-2b+3¢
OB=-2d+3b-4¢
OC=d-3b+5¢

For coplanar [OA OB OC]=0

1 2 3
2 3 —4=0
1 3 5

1(15-12) +2(-10+4)+ 3(6 -3) =0
Sol. Let, in triangle ABC,

BC=a,CA=b and AB=c
Toprove: ¢ +b +¢ =0
By the triangle law of vector addition,
BC+CA =BA
BC+CA=-A4AB .. (1)

Adding vector 4B on both sides of equation (1),

BC+CA+AB =— AB +AB =0

Hence, a+b +c=0 (zero vector)
OR
a=3i-]—-4k and b=-2i+4]-3k

5 3a-2b=3(3i-j-4k)-2(-2i+4]-3k)=13i-11] -6k

= [38-2b] = (13 +(-11) +(-6)* = 326
Sol.  Given,
Centre of sphere = (-1, 0, 1) and radius = 2
We know that the stadard form of sphere is :
(x— P +(y—BP+@z—y)P=r
=X+ +(y-01+(@z-1)7=2
>+ +y +(z-1) =4
S>xX+yY+22+2x-22+2-4=0
S>xX+Hy+z22+2x-22-2=0
OR

The two given vectors are : ( 213+ 512) and (—2i +2]+ 212)
Ifthey are mutually perpendicular,
Then (2i -3j+5k). (2i+2j+2k) =-4-6+10=0

Hence, the given vectors are multually perpendicular.

ol

ol

oy



10.

11.

Sol. 1= Ix/l+cosx dx = J‘JZCOSZ% dx

= \/chos% dx = \2 sin[%j.%tc - 22 sin[%j+c

OR

dx
=
'|.x2—6x+13

We have x> —6x + 13 =x>2-6x+32 -3+ 13=x-3)+4

dx 1
= dx
So, jx2—6x+13 j(x—3)2+22
Let X — 3 =t. Then dx = dt
dx _ da 1 .t I x-3
Therefore, J.x2—6x+13_".t2+22 —Etan §+C = Etan1 +C

Sol. Let I= leogx dx
Taking logx as first function and x as second function and integrating by parts, we obtain

I=log x.[xdx —H(%log X)J‘X dx} dx = log XX?Z_I%X?Z dx

2 2
_ X logx_x_+C
2 4

OR

I= —Ietdt =—¢'+C

= ™4 C

(2 47, J1 3

Given

12 41 3] _[10 26
A'B_{?) 2}{2 5}_{7 19}
Given

1 56], [1 -5 7
A_[6 7 O}’B_{8 -7 7}

OR



12.

13.

14.

[0 10 -1
A_B‘[_z 14 _7}

f(x)=2x+3 will be continuous at x = 1. If LHL at (x=1) = f(1) = RHL at (x = 1)

limf(1-h)=f(1)=limf(1+h)
h—0 h—0
lim2(1-h+3)=5=1lim2(1+h)+3
h—0 h—0
5 =5 =5 (Hence f(x) is continuous at x=1)
OR
have to prove or
f(x)=|x| is not differentiable at x = 0

f(0-h)-£(0)

Now L.H.O. }11_{13

lim—(o —h)-0) =-1
h—0 —h
f(0+h)—-£(0)

and L.H.D. lim
h—0 h

lim 0+01=0 _

h—0 h

L.H.D # R.H.D hence not differentiable at x = 0

2
Sol. 1= [(x? +1)dx

OR

I:II—Slznx «
CcOoS” X

= I(secz X —tanxsecs)dx
= tanx—secx+c
Sol. @=2i+3j+k
] 5 i 2i+ 33 +k
t t ==
unit vector H Ji4
OR

Given d=2i+3j+2k and b=i+2j+k

projection of zon § = bz

B—i— i+2j+k
bl 6
A~ (1+2j+k) .. 10
ba= ,2i+3j+k) =
Now \/8 J \/,



15.

16.

Sol. We know intercept form of plane is

—+=+-=1; Given a =4,b=2, c=3
a b ¢
SN A |
-4
OR
Given lines | x+1 _y _z-3
iven lines is ——=" 6

Plane : 3x + y+z=7

ii.b

since angle between line & plane be Sin0=|——
s P |illb]

where fi=3i+j+k & b=2i+3]j+6k

o[ 432D 15
| \/9+1+l\/4+9+36 |

6+3+6

Sinf = ———
J11/49

sin0 = i
711
15
0 =sin™"
711

Three Marks Questions

1 -3
Sol. The given equation of line is : X; =% _Z p (1)
and the equation of planeis: 3x +y+z=7 ...(i1)

Let the angle between the line and the plane be 6.

2x3+4+3x1+6x1 15
= cos 0 = V213246232 412412 T a9l

15
_ 1| —
= 0 = cos (7 l_llj

OR

The two given end-points of diameter are A(2, -3, 4) and B(-5, 6, 7)
Now, the equation of sphere with end-point of diameter as (x, y,, z,) and (x,, y,, Z,) is given by —

(xx)(xx,) +(y=y,) (y-y) * (z—2)(z2)=0
>-2)x+5)+y+3)(y-6)+(z-4)(z-7)=0
= xX*+3x-10)+(y*—3y—18) + (22— 112+ 28)=0
=>x+y+z22+3x-3y—-11z=0



Sol. given function

y=X(5-X) ...... (D)
diff. wrto x

again diff eq (2) wrto x.
d’y

ax?
d2y

§<0 Vx eR.

so X :E is point of maxima.

for maximum value of function

5
put X:E in eq ...(1)

5 5
=2[5-2
Y 2[ 2j

23,3
2 2
25
vy
To find /495
let f(x) = x
X+ Ax =495

" Xx=49 & Ax=0.5
Ay = f(x + Ax) —f (x)
Ay = (49.5) - f (49)

Ay =~/49.5 /49
Ay =495 -7

N49.5=T+Ay ... (D
Ay = f(x) . Ax

1
w f(x) = ﬁ
1

2Jx

put the value of x & Ax

AX

Ay =

1
Ay =——.(0.5
y 2\/@( )
05 _1
Y 14 28
put in eq (1)



1
V495 =T+—
28

196+1 197
V495 = =
28 28

\49.5=7.03

Sol. To prove

ixb=bxc=cxa

given that 34+ p5+¢=0 .- 1

Eq (1) pre multiply by 3 & p respectively

5x@+5+6)=0
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ixb=i(1+4)-j(3-4)+k(-3-1)
axb=>5i+]j-4k
|ixbl=~/25+1+16 =~/42

so Area of parallelogram is /42 sq. unit



19.

20.

Sol. flf=i+2j—412+x(2i+3j+612)
€2f=31+33—5f<+u(2f+33+6f<)

d, =1+2j-4k, d, =31+3]-5k
b=2i+3]j+6k

w1, & [, are parallel.

|(a,-4,)xb]
= : |Bll ...... (1)
d,-d,=2i+)-k
|bl=v4+9+36=7
‘(21+}—12)x(2i+33+612)‘
D:
7
N | A
(2i+j—k)x(2i+3j+6k)=2 1 -1
23 6

=i(6+3)-j(12+2)+k(6-2)
=9i—14]+ 4k
|91 -14] + 4Kk |

D
7

D- V81+196+16
7

D- 293

7

given plane 2x — 3y + 4z -6 =0
point is (0, 0, 0)
- Distance of point from plane is

Ax, + By, +Cz, —d|
VAT +B*+C? |
0+0+0-6

V4+9+16

D=

Four Marks Questions

OR

(7 x 4 = 28)

Sol. The given fraction is an improper praction. Therefore dividing numerator by denominator, we

get,

x? +7x 1+ 5x+8 14 5x +8 . N
x*+2x -8 x+2x-8  (x+4)(x-2)  G+4) (-2)
= B5x+8)=AX-2)+Bx+4) = |x=2

18
5x2+8=Bx6=>B=—=3=[x=4]

6

A

B




21.

(-12)
S5x(4)+8=Ax(-6) :A:m=2
x2 +7x 2 3
— = 1+ +
= X 12x-8 (x+4) (x-2)
OR
2x +1 A Bx+C

- +
suppose that (. Th( 1) = (k=D (x2+1)

>2X+1=AX+1)+Bx+C)(x-1)
=>2x+1 =AX*+1)+Bx(x-1)+C(x-1)
x=1

2x1+1=A(1+1) =>A=3/2

Comparing coefficients of 'x* we get :
0=A+B =B=-3/2

Comparing coefficients of 'x' we get, C—B =2

:>C:2+B:2—§=l
2 2
Hence,
(2x+1) 3 3x—-1
x-D(x2+1) 2(x-D 2(x*+1)
Sol. We know

x+y+z—xsz

tan”'x + tan’'y + tan'z = tanl(
1-xy—-yz—-zx

I 1.1 1. 11
—t -+ XX
112 5 8 2 5 8

i1

a1 a1 D
LLHL tan 2+tan 5+tan =tan T 1T T 1 1 1
——X———X———X—
25 5 8 8 2
40+16+10-1
_ Al 80 |_ . 65
=B 5o-s-2-5 |7 [65)
80
=tan'(1) = %zRHS
OR
LHL Lcos' 12X
2 1+x
1 (1-Gx) 1  _(1-tan”0 Put (J;ztane)
= —COS | — =5 | = —cos
2 1+Wx)?) T 2 1+tan0 — 0= tan"'Vx

%cos"l(cos 20) =0 = an'/x =RHS



22,

23.

10

Sol. [b+c a a
b c+a b |[=4abc
c c a+b
L.H.S
b+c a a
b c+a b
c c a+b

apply R, > R, + R, + R,

2(b+c) 2(a+c) 2(a+b)
b c+a b
c c a+b

R, |2 & & T

b+c a+c a+b
2| b c+a b
c c a+b

R, >R, -R,

c 0 a
2lb c+a b
c c a+b

R, o W8] e i W
2[0{(c+a)(a+b)—bc} +a{bc—c(c +a)}:|

= Z[C(ac +bc +a’ +ab—bc) +abc —ac? —ach

= 2[302 +a’c+abc + abc —ac? —ach
= 4abc = R.H.S

OR
[ERSERIL
AGB,8),B(H4,2)&CGE, 1
1% 9 1
AABC & &5%e = —|x, y, |
2X3 y; 1
3 81
=>—1-4 2 1
25 11

:%[3(2—1)—8(—4—5)+1(—4—10)]

=%[3+72—14]
= o

= cos! x = L.H.S
Sol. given inequation

3x+2y<6

3Xx+2y=6=>3x+2y-6=0
Putx=0,y=3 ©, 3)
Puty=0,x=2 2, 0)



w3x+2y<6
putx=0&y=0
0<6

This is true so shaded region towards the origin

given that

Minimise P = 2x + 4y

sub. to constrains :

4x +3y <12, x+2y24,x,y20
cAx + 3y <12

4x + 3y =12 ....(1)
4x+3y-12=0

putx=0,y=4 A (0, 4)
puty=0,x=3 B (3,0)
v X+2y2>24

X+2y=4=x+2y-4=0..(2)
putx=0,y=2C (0, 2)
puty=0,x=4D (4, 0)

from Eqn (1) and (2)
4x +3y =12
4 (x+2y=4)

—Sy=-4

I , o |22
ntersection point is 5°s
Ax + 3y <12
putx=0&y=0

0<12

OR

This is true so shaded region towards the origin

11



12

T X+2y24
putx=0&y=0
0=>4

This is false so shaded region away from the origin

12 4
5’5

Corner Points P=2x+4y
(0, 2) P =8 min
(0, 4) P=16
P=28

12 4
Min P = 8 at Every point of line segment joining A (0, 2) and E[g,gj




