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1.
length of the median through A is :

x) A V18
x) B. V72
v) C. V33
x) D. /15
Median through any vertex divide the opposite side into two equal parts
A
D C
— 4B+ AC
(37 + 4k) + (51 — 27 + 4k)
2
=41 — 5+ 4k
—
Hence, |AD| = \/42 +(—1)% 4 4
=4/33

— S — P .
If the vectors AB = 3: + 4k and AC = 51 — 2j + 4k are the sides of a triangle ABC, then the
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-1 +1
2. A perpendicular is drawn from a point on the line i = y—lz %to theplanez +y+2=3
such that the foot of the perpendicular @ also lies on the plane z — y + z = 3. Then the co-

ordinates of Q are :

v) A (2,0,1)
X B. (1,0,2)
X) C. (-1,0,4)

X) D (4,0,-1)

e-1_ytl =

2 -1 1
Then the any point P on the line is
2A+1,-2—-1,})

Let pOint Q = (m2ay2>22) and P = (mhyl"zl)

Then, foot of perpendicular @ drawn from point P to the plane ax + by + cz + d = 0 is given by
T2 —T1 yz—y1_ Zo — 21

a b c
axi + by +cz1 +d

a? + b2 +c?

Foot of perpendicular @ is given by
z—22 -1 y+A+1  z-x  (2A-3)

1 1 1 3

Qliesonz+y+z=3andz—y+2=3
>zxz+z=3andy=0

-2\
.'.y:0:>)\+1:—+3
=A=0
Q:(2a071)
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3. ABC'is a triangle in a plane with vertices A(2,3,5), B(—1,3,2) and C(\, 5, u). If the median
through A is equally inclined to the coordinate axes, then the value of (A\® + u® +5) is:

v) A 1348
x) B. 1130
x) C. 1077
X D. 676
A (2,3,5)
B (-1,3,2) D C (A,5.p)

Coordinates of D = (21,4, —)

" AD = (F-2)i+@-3)j+(5-5)k

2
_5\ ~ ~ -8\ »
- ()i ()
. H . . . . 0
Since, AD makes equal angle with the coordinate axes, the direction ratios are equal.

= Direction ratios are equal.
. A—5 pn—38
1.e., -5 = 1= 5
= A=7u=10

SN+ p +5=1348

—~
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4. The equation of the line passing through (—4, 3, 1), parallel to the plane z + 2y — z— 5 =0 and
intersecting the line %: Z%S: %is:

X A, zt4  y3 21

-1

1
X B. =zt4 y3 z—1

1
v c z+4 o y—3 ozl

s D. zt4 y3 21
2 7 1 T 4

Vector passing through (—4,3,1) and (-1,3,2) = 3i+k
Normal vector of plane containing two intersecting lines is parallel to the vector.

. i J k
=3 0 1 |=-2i+6k
-3 2 -1

.". Required line is parallel to the vector.

LoE ok
=1 2 —1|=3i-j+h
-2 0 6

. . . . . T
.. Required equation of line passing through (—4,3,1) is = 7= I

5.  Volume of parallelopiped whose coterminous edges are given by
W =i+ 4+ M, v =i+ 7+3kandw =27 +j+ kis 1 cu. unit. If @ be the angle between the
— —
edges uw and w, then cos @ can be:

x) A __
61/6
x) B. 3
7
vC.L
6v/3
x) D. _°_
33

Volume of parallelepiped = [7 o 3]

1 1 A
=1 1 3|==1
2 11

=A=2o0r4
For A =4,
2+14+4 7
cosf = =
VI8V/6 63
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A = A .
6. Letﬁzi—2j+kandb:i—j+kbetwovectors.If?isavectorsuchthat
— — —
bx?:bx?and?-ﬁzo,then?-bisequalto:
x) A 1
x) B. _3
2
v) c. 1
2
b 4 D. 4
d=i-2j+k
e U
b=i—J5+k
— —
bx?:_>b x? R
i?x(bx?):ix(bxﬁ)
— — — —
= (d-E)b—(a-b)c=(ad-a)b—(d-b)a
— —
= —(d-b)c=(d-d)b—(d-b)d
= 4 =6(i —j+k)—4(i —2j + k)
1. .~ .
:>?:—E(i+3+k)
- 1
b. ¢ —_—
2

7. A plane which bisects the angle between the two given planes 2z—y + 22-4 = 0 and
x + 2y + 22—-2 = 0, passes through the point :

x) A. (1,-4,1)
x) B. (2,4,1)

v) C. (2,-4,1)
x) D. (1,4,-1)

Equation of angle bisectors are
2 —y+2z—4 j:a:-|—2y-i-2z—2

\/22+ (—1)2 + 22 12 4 (2)2 + 22

Taking positive sign, we get
z-3y-2=0 ...(1)

Taking negative sign, we get
3z+y+4-6=0 ...(2)

Now by putting all the given options in the equation (1) and (2), we find that
(2, —4,1) satisfies the equation (2)
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X

v

X

X

A.

B.

C.

D.

635
11
NG
205
NG
17

NG

Equation of plane P is :
(x+y+2z—6)+AX2z+3y+2z+5)=0

= 1+2XN)z+ (1+3Ny+(1+A)z+(—6+5X) =0
Since plane P is perpendicular to zy-plane,
S14HA=0=2A=-1

Hence, equationof plane P: z + 2y + 11 =0

8. Let P be the plane, which contains the line of intersection of the planes, z +y+ z — 6 = 0 and

2z + 3y + z+ 5 = 0 and it is perpendicular to the zy-plane. Then the distance of the point
(0,0,256) from P is equal to :

11
Perpendicular distance of plane from (0, 0,256) = 7
5
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9. The perpendicular distance from the origin to the plane containing the two lines,
z+2 Y—2 z+5 z—1 y—4 z+4
3 5 7 1 4 7

, is:

x A. 11

v C. £
V6

X D. 6v/11

The plane containing is the lines
r+2 Y- 2 _z+5

L;: and
3 5 7

Ly - :c—lz y—4: z+4
1 4 7

.. normal vector of plane is -

>

N
n

(IS S JURE
1NN G
ISR

—i(35 —28) — j(21 — 7) + k(12 — 5)
=7i— 145+ Tk
.. Equation of plane is
T(x+2)—14(y—2)+7(z+5)=0
=T —14y+72+77=0
=z—-2y+2+11=0
Now, perpendicular distance from (0, 0,0) to plane is given by -

g_|0-0+ot1
VITa+1
11
—>d=-"=

V6
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10. The equation of a plane containing the line of intersection of the planes 2z — y — 4 = 0 and

y + 2z — 4 = 0 and passing through the point (1,1,0) is:

v

X

X

X

A.

B.

C.

D.

z—y—2=0
z+3y+z=4
z—3y—2z=-2

20 —z=2

Let equation of planes be P; and P,

Now according to question,

=P +AP,=0

=2z —-y—4)+ANy+22—-4)=0 ...(1)

The plane passes through the point (1,1, 0)
Put (1,1,0) in equation (1)
=>14+A=0=>2=-1

sr—y—z=0

11. Let a vector ai + 7 be obtained by rotating the vector v/3: + j by an angle 45° about the origin
in counterclockwise direction in the first quadrant. Then the area of triangle having vertices
(e, B), (0,8)and (0,0) is equal to:

x) A
v) B. 1
2
x) Cc. L
/2
X D. 2\/5
55 (e B)
(43, 1)
* =2
(0,0) ¥ ;

(o, B) = (2 cos 75°%,25sin 75°)

1
Area = 5(2 cos 75°)(2sin 75°)

1
= sin(150°) = 5 Sa- unit
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12. Ifvectors @1 =zi — j+ kand @ = 1 +yj + 2k are collinear, then a possible unit vector
parallel to the vector zi + yj + 2k is

1 ~ R
x) A —(—j+k
V2
1 . .
b 4 B. i—7
VoA
1 - - .
v) C. i—J+k
N
1

x) D. —(i+j—k)
V3

Collinear condition

T 1 1

—= ——= —= )\ (let
1 vz (let)

(i - 5+ 1)

\/)\24—;

Unit vector parallel to zi + yj + 2k = +

(i —j+k)

ForA=1,itis +
V3

13. If (z,y, 2) be an arbitrary point lying on a plane P which passes through the points (42,0, 0),
(0,42,0) and (0,0, 42), then the value of the expression

x—11 y—19 z—12 z+y+z .
3+ + + - IS
(y—19)2(z—12)2 (x—11)2(z—12)2 (z—11)%(y—19)2 14(xz—11)(y—19)(z —12)
equal to :
X B. 0
X C. 39
x) D. _y5

Equation of plane is z + y + z = 42
or,(x—11)+(y—19)+ (2 —12) =0
z—11 y—19 . z—12
(y—19)2(z —12)2  (z—11)%(z—12)2 (z—11)%(y — 19)2

(z —11)3 + (y — 19)® + (2 — 12)3
(= 11)2(y — 19)2(z — 12)2

3(z —11)(y — 19)(z — 12)
C(z—11)2(y — 19)2(z — 12)2
[Ifa+ b+ c=0,then a® + b® + ¢* = 3abc]

3
C(z—11)(y — 19)(z — 12)
.. The given expression is equal to
3

Now,

3
N (z—11)(y—19)(z—12) (z—11)(y—19)(z—12)
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4. Letd =2i—3j+4kand b =7i+j—6kIf T x
7 (2 — 35 + k) is equal to:

X A. 10
x B- 13
v) C 12
X D. 8
Given: a =(2,-3,4), b = (7,1,—6)
Now,
- = = 7
rXa=1rX2»,
%
ST Xxd-—7Txb=0
%
=7 x(d—b)=0
%
=7 =XNd-b)
— 3 % 7
= r = X5t — 45 + 10k)

We know that

7 (1,2,1) = -3
= A(—5—8+410) = —3
=A=1

o (—5,-4,10) - (2,-3,1) = 12
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- (i +2j + k) = —3, then

15. The equation of the plane which contains the y— axis and passes through the point (1, 2, 3) is:

X) A 3z42=6
v) B. 3:_--0
x) C z4+32=10
X) D z43:=0

Let A = (1,2,3) and O be the origin
D.R.'s of y— axis are 0,1,0

—
OA = (1,2,3)

Therefore, the required equation of the plane
T Yy =z

0 1 0/=0

1 2 3

=3r—2=0
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16. A hall has a square floor of dimension 10 m x 10 m (see the figure) and vertical walls. If the

1
angle GPH between the diagonals AG and BH is cos ! = then the height of the hall (in

meters) is
5 F
H G
P
" B
10m
D 10m C
X A 2v/10
v B 5\/5
x) D. ;5

P X-2AXIS

Z-axis

Let height be A.
A =(0,0,0)

G = (10, h,10)
B = (10,0,0)
H = (0,h,10)

DRs of AG = (10, h, 10)
DRs of BH = (10, —h, —10)

10 x 10 + h(—h) + 10(—10)
cosf =
V10% + k2 + 10 x v/10% + A2 + 10°
1 h?
= - —
5 200 + h?
= h =52
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17.

z+1 y—2

If for some a € R, the lines L : TR i

coplanar, then the line Ly passes through the point:
v) A (2,-10,-2)
x) B. (10,-2,-2)
x) C. (10,2,2)

x) D. (-2,10,2)
A(-1,2,1),B(-2,-1,-1)
— = =
[AB b1 b2:| =0
-1 -3 —2
= | 2 -1 11=0
a S5—a 1
=-1(-1+a-5)+32—-a)—2(10—2a+a)=0
=6-—a+6—-3a+2a—-20=0
= -8—-2a=0
=a=-4
Checking Point satisfies L,
z+2 y+1 2z+1
Lz : = =
—4 9 1
Any pointon Ly is (—4k — 2,9k — 1,k — 1)

From given options, for point (2, —10,—2) :
AW 9 -1

-4 9 1

Therefore, option (a) is correct.

and L, :

r+2 y+1 2+1
a 5-a 1
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18. The mirror image of the point (1,2, 3) in a plane is (—g, 3 _E)' Which of the following points

lies on this plane?
v) A (1,-1,1)
x) B. (-1,-1,1)
x) C. (1,1,1)

x) D. (-1,-1,-1)
Image of point P(1,2,3) w.r.t. aplane ax + by + cz+d =0s

7T 4 1
QCE*§—§

7 4 1
irecti i PQ:(-——1,———2,—=—
Direction ratios of PQ ( 3 3 '3 3)

1 1 1
= <_Oa_07 O) = (171a1)
3 3 3
Direction ratios of normal to plane is (1,1,1)

Mid-point of line PQ lies on the plane.

.". The mid-point of PQ = ( 2 1 4)

)
. . 2 1 4
..Equation of plane is = + §+ Yy— §+ Z-g= 0

=z+y+z=1
Hence point (1, —1,1) satisfies the equation of the plane.

Copyright © Think and Learn Pvt. Ltd.



19. The angle between the straight lines, whose direction cosines are given by the equations
20+ 2m—n=0and mn+nl+Im =0, is

x) A
v) B
x) C.
x) D.

oY w|y

T — COS —
9
cos™! (§>
9

c204+2m—n=0---(i)

andmn +nl+1Im=0--- (i)

From equation (i) and (ii)
(m+0)2l+2m)+Im =0

=22 +5lm+2m? =0

=20 +4lm +Im +2m* =0
=2l(l+2m) +m(l+2m) =0

S22+ m)(I+2m) =0

Direction ratios of lines are (1, —2,—-2) and (2, -1, 2).
Here l1ls + mims +nina =0

.. Lines are perpendicular to each other.
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7= [¢],[¢ - 7| =22

— —
and the angle between (7 X b) and ¢ is %, then the value of ’(7 X b) X ¢

20 - 5% ol 7
- Lleta =2i+j—2kand b = z+gIfclsavectorsuchthata-

)

X A. 4
x) B. 2
3
v) Cc. 3
2
x) D. 3

4 =25+ 2k
% —_—
é(a‘:\/4+1+4:3

e -d]=2v2
= [ - 7‘2—8
;»( (+)_>‘—2?-_> 8
:»( (+9—21 ‘—8 .-7-?:‘?‘)

:\c! —2\0\—1—1:0
;»((?]—1)2:0
-.‘?(:1

_>
And angle between 7 X b and < is 6= %then

:\2%—23+k}-1-s1n%
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21. The shortest distance between the lines 1 y+1 z

z+y+z2z+1=0,2z—y+2+3=0Iis:

X A'l
x) B. L
V2
v C_L
V3
x) D. 1
2

Plane through line of intersection is
zt+y+z+1+A2z—y+2+3)=0

It should be parallel to given line

01420 —1(1—=A)+1(1+X) =0

=A=0

Plane:z +y+2+1=0

Shortest distance of (1, —1,0) from this plane
1-1+4+0+1] 1

VLT 112 V3
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22. Let the foot of perpendicular from a point P(1,2,-1) to the straight line L : %: %: _ilbe N.

Let a line be drawn from P parallel to the plane z + y + 2z = 0 which meets L at point Q. If a is
the acute angle between the lines PN and PQ, then cos « is equal to

x) A V3
2
x) B. _1_
24/3
VC.L
V3
x) D. L
V5

r Yy oz
L:—: —_—— =

10 -1
N = (r1,0,-7)
P(1,2,-1)

D.R'sof NP = (r,—1,-2,—-r; +1) L withD.R’s (1,0,-1)
=r—-1404+7r$—-1=0

=7r =1

= N(1,0,-1)

Q(r2a0a_r2)

D.R's of normal of plane z + y + 2z = 0 are (1,1, 2)

D.R's of PQ = (ra—1,-2,—ry + 1) are perpendicular to (1,1, 2)
:>7'2—1—2—27‘2+2:0

=r9=—1

= Q(_17071)

NP =2, PQ =23
NP 1

cosq = ——= ——
PQ /3

Copyright © Think and Learn Pvt. Ltd.



[BYJUS

The Learning App

23. Let Pbe a plane passing through the points (2,1, 0), (4,1,1) and (5,0,1) and R be any point
(2,1,6). Then the image of R in the plane Pis:

xX) A (6,52)
v) B. (6,5,-2)
x) C. (43,2

X) D. (3,4,-2)
Points A(2,1,0),B(4,1,1)C(5,0,1)

—

AB = (2,0,1)

—

AC = (3,-1,1)

N = —

n =AB x AC = (1,1,-2)

Equation of the planeis z +y —2z2=3 (1)
Let the image of point (2,1, 6) is (I, m,n)

-2 _ m-1_ n6_ —2(-12)

-— = = =

1 1 6
=1l=6,m=5n=-2
Hence the image of R in the plane Pis (6,5, —2)

24. If the foot of the perpendicular drawn from the point (1,0, 3) on a line passing through («a, 7,1) is

1
(E, Z, —7> then « is equal to
33 3

Accepted Answers

4 4.0 4.00

Solution:

Given points P(1,0,3) and Q <E, g, E)

Direction ratios of PQ : <E, Z, §>

1
Direction ratios of line L : ( a — E, 7— Z, 1-— —7>

_(3a-5 1 14

N 3 73 3

As line L is perpendicular to PQ,

o 2 3a—5 n 7 14 n 8 714 0
"\ 3 3 3/\ 3 3 3)

=6a—10+98 -112=0
=>6a=24=>a=4

N
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25 Let E), b and ¢ be three vectors such that \7| =43,|b|=5,b. ¢ =10and the angle

_>
between b and ?) is %
%
b

%
If d is perpendicular to vector b x <, then |E> x (b x ?)] is equal to

Accepted Answers

30 30.0 30.00

Solution:

— — —
|E> x (b x?)\ = |E>|\ b x ?|sin0whereeis angle between @ and b x ¢
Ozg(given)

— —
—|ax(bxc)=v3b x?\sin%
— —
= |d x (b x?)|:\/§\b|\?|sin§
— 3
= |d x (b x?)|:\/§x5x|?|x§
- 15
=|d x (b x?)|:7{?|
%
Now, | b ||| cos6 = 10
:5|?\%:10
:>\?]:4
_>
= |d x (b x ¢)| =30
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26. If the vector p = (a+1)i +aj +ak, ¢ =ai+ (a+1)j+ ak and
T =ai+ aj+ (a+ 1)k, (a € R) are coplanar and 3(?. ?)2 - )\|7> X ?\2 = 0, then value of A
is
Accepted Answers

1 1.0 1.00

Solution:
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As ?, ?, 7 are coplanar,
a+1 a a
a+1 a =0
a a+1

Ry — Ri1+ R2+ Rs

3a+1 3a+1 3a+1

= a a+1 a =0
a a a+1
1 1 1
= Ba+1)|a a+1 a |=0
a a a+1

Co—Cy—C,C3—>Cs—C4

1 0 0
= (3a+1)|a 1 0[=0
a 0 1
=3a+1=0
N 1
a=——
3
— Los o o0 — 1 - ~7
p=§(2z—3—k),q=§(—z+23—k),
| R
?:§(—z—j+2k)
- = 1 ¢ J k
rxg =91 -1 2
-1 2 -1
e T P
rxng(—32—33—3k)
1. . .
=—5li+i+h
Pl =
3
— —
p.q =A-2-2+1)=——=
- — - =
3(p. ¢ - A7 xq=0
1 1
= ——Ax—==0
373
=>A=1
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r—1 y+ 6 _z+5

4
-3 —2 5
° YR Y 3= zt . If the point (1,-1, a) lies on the plane P, then the value of |5a] is equal

to

217. Let P be a plane containing the line and parallel to the line

Accepted Answers

38.0 38.00 38
Solution:

z—1 y+6 2+5 z—3 y—2 245
Let L, : = = an :

3 4 2 4 -3 7
The plane contains the points
(1,—-6,-5) and (1, -1, )
Vector joining both points is

— ~ ~
V =5j+(a+5)k

- = — .
So, V - n =0, where n is normal vector to the plane

Now,

0 5 a+5b

3 4 2 =0
4 -3 7

. 5(13) + (a+5)(=25) = 0
= —-13—-25—-5a=0

= 5a = —38

. |5a] = 38
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28. Let the plane az + by + cz + d = 0 bisect the line joining the points (4,—-3,1) and (2, 3,-5) at the
right angles. If a, b, ¢, d are integers, then the minimum value of (a? + b* 4 ¢* + d?) is

Accepted Answers

28 28.0 28.00

Solution:

H R N R
Normal of plane = PQ) = —27 + 65 — 6k
a=-2,b=6,c=6

Equation of plane is
-2z +6y-62+d=0

s P(4,-3,1)

¢ M(3,0,-2)

$ Q(2,3,-5)

Mid point of P(4,—-3,1) and Q(2,3,—5) is M (3,0, —2).
Since, plane passes through M,
. d il

So, equation of plane is

—2x + 6y—62—-6 =0

=>2-3y+32+3=0

@+ +E+d)mn=124+9+9+9=28
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-1 -3 -4
29. Let the line L be the projection of the line ? 5= Y _Z 5 inthe plane z — 2y — z=3. If d

1
is the distance of the point (0,0, 6) from L, then d? is equal to

Accepted Answers

26 26.0 26.00

Solution:

2 1 2

P:x—-2y—2z=3
Equation of a plane P, which contains L and perpendicular to P;,
z—1 y—3 z—-4

1 -2 -1 |=0

2 1 2
=3x+4y—52z+5=0
Dlstances of point (0,0, 6) from P, and P, are

d = —= 7521 ds = 27
\/_ wall

=d? +d? =26

30. If the projection of the vector 7 + 2j + k on the sum of the two vectors 2i + 45 — 5k and
—\i + 27 + 3kis 1, then X is equal to

Accepted Answers

5 5.0 5.00 05

Solution:

o =i +25+k

vy = 27 + 45 — 5k,

vs = —Ai + 25+ 3k

vyt o=(2-\)i+6j—2k=n0,

—

- - = = U
Projection of v; on vy = v1 - —-
|4

Ix(2-A)+2x6+1x(-2)
=

\/(2 — )24 6%+ (—2)?
= (12-2)2=(2-X)2+40
On solving, we get
A=5

=1
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