Three Dimensional Geometry

Questionl

If the line joining the points i+ 2j andj — 2k intersects the plane
passing through the points 21 — j, Zj + 3k and k — 2i at r, then
r-(i+j+k)=
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Options:

A.

15

B.

D.

7

Answer: A

Solution:

Step 1: Find the Direction Vector of the Line

The line joins the points i + Qj (which is (1, 2, 0)) andj — 2k (which is (0, 1, -2)).

So, the direction vector is found by subtracting these: (0 — 1,1 —2,—-2 —0) = (-1, -1, —2).

Step 2: Write the Equation of the Line
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The equation of the line is: (z,y, 2) = (1,2,0) + t(—1,—1, —2).

This gives:x =1—t,y=2—t, z = —2t.

Step 3: Find the Equation of the Plane

The plane goes through 2i —j (2,-1,0), 2j + 3k (0,2,3),and k — 2i (-2,0,1).
Step 4: Get Two Vectors in the Plane

Let P=(2,-1,0),Q = (0,2,3), R = (—2,0,1). Compute:PQ = Q — P = (—2,3,3),
PR=R-P=(-4,1,1).

Step 5: Find the Normal Vector by Cross Product

The normal vector of the plane is PQ x PR:

A~

i j k
=|-2 3 3
—4 1 1

—i(3-1-3-1)-j(-2-1-3- —4) + k(-2-1-3.—4)
= i(0) — j(10) + k(10)
= —10j + 10k

Step 6: Write Equation of the Plane

The normal vector is (0, —10, 10). The plane passes through P = (2, —1, 0), so the equation is:
0(z — 2) — 10(y + 1) + 10(z — 0) = 0.

This simplifies to —10(y + 1) + 10z = 0,0r z — y = 1.
Step 7: Find Where the Line Meets the Plane

Plug the line equations y = 2 — ¢, z = —2t into the plane equation z — y = 1:
—2t—(2—-t)=1

—2t-24t=1

—t—2=1

—t=3

t=-3

Step 8: Find the Intersection Point

Put ¢ = —3 into the line equations:

z=1-(-3)=4

y=2—-(-3)=5

z=-2x(-3)=6

So, the pointr = (4,5, 6).

Step 9: Findr - (i +j + k)
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Thisis4dx1+5x1+6x1=15.

Question2

The vector equation of a plane passing through the line of
intersection of the planes r - (i — 2k) = 3,r - (2j + k) = 5 and the
point i+ 2j + 3k is
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Options:

A.

r-(i+4j) =13

B.

r-(i+6j+k) =18
C.

r-(i+2j—k) =8
D.

r-(i+8j+2k) =23
Answer: D

Solution:

A plane passing through the line of intersection of two planes

r-n; =d;andr-n, =d,

isr-(n1+/\n2):d1+)\d2
Here,n1:§—21A<,n2=2j+f<,d1:3

andds =5

s ((E—2k) FA2)+ k) =3+5)

=r-(i+2\j+ (-2+Mk) =345 )
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putr:i+23+3l::
then, 1 +4X + 3(—2+ A) = 3+ 5\
= 1-6+7TA=34+5A=>X1=4
Substitute A in Eq. (i)

r-(i+8j+2k)=23

Question3

The points A(—1,2,3),B(2,—3,1) and C(3,1, —2)
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Options:

A.

are collinear

B.

form an isosceles triangle
C.

form a right-angled triangle
D.

form a scalene triangle

Answer: D
Solution:

a=(-1,2,3),B=(2-3,1),
C=(31,-2)
AB=4/(2+1)*+ (-3 -2)2 +(1-3)2= V37

BC=\/(3—2)2+(1+3)2+(—2—1)2=\/%

and

AC=+/BF1)2+(1—-22+(—2—-3)%=v42
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.+ AB # BC # AC and it does not follow right angled triangle property.

Hence, A, B, C form a scalene triangle.

Question4

The directions cosines of the line making angles -, - and
0 (0 <0< %) respectively with X,Y and Z axes are
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Options:
A.

A 11
V27202

B.

11 43
\/572a 2
C.

A 1 1
Vil Vs
D.

1 V3 1
Vil 2V
Answer: A
Solution:
cos%:%,cos%:%

and we know, I2 + m?2 +n? =1
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1\% [1)\? )
=|—] +(7) +cos"0=1
V2 2
1 1 1
:>5—i— —|—cos20:1:>00520:z

4

. . . 1 1 1
Hence, direction cosines are NARLE)

QuestionS

If the equation of the plane passing through the point (3,2,5) and
perpendicular to the planes 2z — 3y + 52 = 7 and
b5r+2y—3z=1lisx +by+cz+d=0,then 2b + 3c+d =
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Options:
A.

0
35

1

D.
20

Answer: B

Solution:

Direction ratio of normal to the plane 2z — 3y + 52 = 7is 2, —3,5 and to 5z + 2y — 3z = 11is (5,2, —3) *.*
Required plane is perpendicular to both, its normal vector (1, b, ¢) must be perpendicular to both given
normal vectors.

- (1,b,c)-(2,-3,5) =2—3b+5c=0 ... (i)
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and (1,b,¢) - (5,2, —3)

—5+2—3c=0 . ()

By Eq. (i) and (i1), we get

b= —31,c=—19

The equation of plane is * — 31y — 192 + d = 0 is passes through (3,2, 5)
S.3—62-954+d=0=d=154

Hence, 2b + 3¢ +d = 2(—31) + 3(—19) + 154 = 35

Question6

Line L, passes through the point i+jandk —i. Line L2 passes
through the point j + 2k and is parallel to the vector i i+ J + k. If

xi+ yj+ 2k is the point of intersection of the lines L; and L., then
(y—=) =
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Options:
A.
2z

B.

—2z

—Z

Answer: C
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Solution:

-~ Ly passes through i + j i.e., (1,1,0) and k — i i.e., (—1,0,1)
~ Equation of L,
zr—1 y—1 2-0

-1-1 0-1 1-0
-1 —1
:>m Yy :z

-2 -1 1
zr—1 y—-1 2z

2 1 -1

any point (2A + 1, A+ 1,—-X)
Similarly Ly passes through (0, 1, 2) and parallel i + j + k

= Equation of Ly

20 _ ¥yl _ 222
1 1 i
Any pointon Ly = (p, pu + 1, + 2)

~ Point of intersection

22X+ 1=puA+1=p+1,-A=pu+2
A=pu=>A=pu=-1

= Point of intersection = (—1,0, 1)

SLy—x=1==z2

Question7

The point in the XY - plane which is equidistant from the points
A(2,0,3),B(0,3,2) and C(0,0, 1) has the coordinates
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Options:

A.

(3,2,0)

B.
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(2,3,0)

(2,0,8)
D.
(0,3,1)

Answer: A
Solution:

Let P(z,y, z) be a point that is the same distance from each of the points A(2,0, 3), B(0, 3,2), and
C(0,0,1).
To find P, let's set all the distances equal:

Step 1: Equal Distance from A and B

The distance from P to A is 1/ (z — 2)2 + (y — 0)2 + (z — 3)2.

The distance from P to Bis 1/(z — 0)2 + (y — 3)% + (2 — 2)2.

Set these distances equal (we can remove the square roots since both must be positive):
(=2 4+ +(2-3)" ="+ (y—3)"+ (2 - 2)°

Simplify Equation 1:

Expand both sides:

Left: 2% — 4z +4 +y> + 22 — 6249
Right: 22 +9* — 6y + 9+ 22 — 42+ 4

Subtract the right side from the left side:

—4dz —624+4+9—(—6y+9—-42+4)=0
—4xr—62+13+6y—9+42—4=0

Group like terms:

—4x+6y—22=0

Or, 2z — 3y + z = 0 (divide by -2)

This is Equation (1).

Step 2: Equal Distance from B and C

Write their distances equal:

(=0 + -3+ (-2 =2"+y°+ (¢ - 1)

Expand both sides:
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Left: z2 + 32 — 6y + 9+ 22 — 42+ 4
Right: z* + y* + 22 — 22+ 1

Subtract the right side from the left side:
—6y+9—424+4—(—224+1)=0
—6y+ 13 —-42+22—-1=0
—6y—22+12=0

Or, 3y + z = 6 (divide by -2)

This is Equation (i1).

Step 3: Solve Both Equations Together
We now solve these:

Equation (1): 2z — 3y + 2 =0
Equation (ii): 3y + 2 =6

From Equation (ii): 2 = 6 — 3y
Substitute z in Equation (i):

2¢ —3y+(6—-3y) =0

20 —6y+6=0

2¢ = 6y — 6
z=3y—3

Let's set y = 2 (for a possible solution):
—-x=3(2)—-3=6-3=3
z2=6-3(2)=6—-6=0

So, the point P with coordinates (3,2, 0) fits both equations.

Question8

If the direction ratio of two lines L; and L, are given by (1, —2,2)
and (—2, 3, —6) respectively, then the direction ratios of the line
which is perpendicular to the linesh and L, are

AP EAPCET 2025 - 26th May Evening Shift
Options:
A.

(1,—2,3)
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B.
(—2,3,5)
C.
(6,2,—1)
D.
(2,-1,3)

Answer: C

Solution:

We are given the direction ratios for Ly as 1, —2, 2.
We are also given the direction ratios for Ly as —2, 3, —6.

To find the direction ratios for a line that is perpendicular to both L; and L,, we need to take the cross
product of the direction ratios of Ly and Ls.

Let us use the formula for the cross product. If the direction ratios of the first line are (a1, b1, ¢;) and of the
second line are (as, by, ¢3), then the perpendicular line will have direction ratios:

(bica — c1ba, cra2 — ajc2, aibs — bias)

Now substitute the given values:

(—2x —-6—-2x3,2x -2-1x-6,1x3—(-2)x —2)
This becomes:

(12—6, —4+6, 3—4)

Which simplifies to:

6,2, —1

So, the direction ratios for the required line are 6,2, —1.

Question9

If the image of the point A(1,1, 1) with respect to the plane
e +2y+4z+1=0is B(a, 5,7), thena + S+ v =
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Options:
A.

-2

Answer: B
Solution:

Step 1: Formula for the image of a point with respect to a plane

If you have a point A(x1,y1,21) and a plane ax + by + cz + d = 0, the image point B(«, 3, ) is found
using the following:

a—T; B—y1 __ y—z1 __ —2(azi1+byi+czi+d)

a b ¢ a? b +c?
Step 2: Plug in the values

Here, A(1,1,1) and the plane is 4z + 2y + 42+ 1=0.S0,a =4,b=2,c=4,andd = 1.
Calculate ax1 +by; +c21+d=4x1+2x1+4x1+1=4+2+4+1=11.
Calculate a® +b* + ¢ = 42 + 22+ 4% = 16 + 4 + 16 = 36.

Now, substitute both results into the formula:

a—1 g—-1 _ ~y—1 _ —2xl11
- 36

This simplifies to:

a-l _ p-1 _ y-1 _ —22 _ -1

1
4 2 4 36 18

Step 3: Solve for the coordinates

.a—1 11 01— . =11 44 _ 22 _ —22 _ 13
FOI‘Oé.T—T:>Oz 1—4 T8 T~ 18~ 9 :>Ol—1+—9 = 5

L B-1 _ —11 _ -1 _ =22 _ 11 _ —11 _ =2
Forg: 5 =95 =>B8-1=2-55 =55 =5 =>B=1+ 5 =5

et SR | 1 —gq. =11 _ 44 _ =22 _ —22 __ -13
FOI")’T—l—Sj’Y 1=4 I8 — i3~ 9 :>’)’—1+_9 - 79
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Step 4: Add the coordinates

_ 13, -2 | 13 _ —13-2-13 _ —28
atbty=7"+t5 13 5 9

Question10

Assertion (A) For the linesr = a +tb and r = p + sq, if
(a—p) - (b x q) # 0, then the two lines are coplanar.

Reason (R)|(a — p) - (b x q)| is |b x q| times the shortest distance
between the linesr = a + tb and r = p + sq.

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

(A) is true, (R) is true and (R) is correct explanation to (A)

B.

(A) is true, (R) is true and (R) is not the correct explanation to (A)

C.
(A) 1s true, (R) is false
D.
(A) is false, (R) is true

Answer: D

Solution:

Assertion Given linesr =a+tbandr = p + sq
We know that the lines are coplanar if (a — p) - (b xq) =0
Thus, the assertion is wrong.

Reason The shortest distance between two skew lines is
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[(a—p)-(bxq)

b x q
= dbxq|=[(a—-p)-(bxq)
Thus, the reason is

d =

So, A is false, but R is true.

Questionll

The locus of a point at which the line joining the points
(—3,1,2),(1,—2,4) subtends a right angle, is
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Options:

A.

2+ 4+ 22 +22+y—62—3=0
B.

22+t + 22422 —y—624+3=0
C.

24+ +2+224+y—62+3=0
D.

2+ +22-22+y—62+3=0
Answer: C

Solution:

Let the two fixed points be A(—3,1,2) and B(1, —2,4).
Let P(z,y, z) be the point at which the line segment AB subtends a right angle.

Then, ZAPB = 90°
= PA-PB=0 .. ()

Now, PA = (-3 — 2,1 —y,2 — 2)
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PB=(1-2z,-2—y,4—2)
So,PA-PB=(-3—-2)(1-2)+(1-y)(-2-y)+(2-2)4—2) =0

= 343z—z+zx?-2—-y+2y+y*+8—-22—42z+22=0

= 2 +2x+yP+y+22—62+3=0
= 2+ P+ 22+ 22 4+y—62+3=0
Question12

If A(1,2,3),B(2,3,—1),C(3,—1, —2) are the vertices of a AABC,
then the direction ratios of the bisector of L/ ABC are
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Options:

(2,—-3,-5)

Answer: D

Solution:

Given, vertices of AABC are A(1,2,3),B(2,3,—1)and C(3,—1,—-2)
Now, AB=B— A =(2,3,-1) — (1,2,3) = (1,1, —4)
Now,

CB=(3,-1,-2)— (2,3,-1) = (1,—4,—1)
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So, |AB| = /12 4 12 4 (—4)?
_VITIT6- VB 3v2
CB| = /12 + (—4)2 + (~1)?

= /18 = 32
_ _AB __ (1717_4)
So,d.c. of AB = AB] = 575

— 1 —4

= (535 55)

_ CB _ (1774’71)
And d.c. of CB = CB] = 303

_<L —4 ;1)
T\3v27 3v27 32

.. d.c.'s of the internal bisector of ZABC are

(1+1 1 4 —4_1>
3v2  3v2 3vV2  3v2 3v2  3V2

:(3\2/5’3?/35’3?/55>

So, the D.c.'s are (2, —3, —5).

Question13

Let A= (2,0,—1),B = (1,-2,0),C = (1,2,—1) and
D = (0,—1, —2) be four points.

If 0 is the acute angle between the plane determined by A, B, C' and
the plane determined by A, C, D, then tan =
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Options:
A.

14
5

B.
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G O

[ O

Answer: C

Solution:

Given points are A(2,0,—1), B(1,—-2,0),C(1,2,—1) and D(0, -1, —2).

AB=B-A=(1,-2,0)—(2,0,—1)

So - (_17 _2a+1)
"AC=C—-A=(1,2,-1)—(2,0,—1)
= (—1,2,0)

Now, normal vector

P
n=ABxAC=|_1 _3
~1 2
=(0—-2)i-(0+1)j+(-2-2)k
=—2i—j— 4k =(-2,-1,-4)
Now, AD =D — A = (0,—-1,-2) — (2,0, —1)
= (-2,-1,-1)

(=R

So, normal vector ny = AC x AD

i j ok
=1-1 2 o0
—2 -1 -1

=(—2-0)i—-(1+0)j+(1+4)k
= 21— j+5k=(-2,—-1,5)

i j k
So,m; Xmnp=|-2 —1 —4
-2 -1 5

~
)

= (-5—4)i— (-10—8)j+ (2—2)k
= —0i +18j + 0k
(—9,18,10)

Andn; -ny = (—2,-1,—-4) - (—2,-1,5)
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=44+1-20=-15

So, the tangent of the angle between the two planes

ni xma| _ /(=9)2 + (18)2 + 07

tanf = =
In; - ngy| |—15|
_ V/8I+324+0 /405
B |—15] 15
95 35 3
15 5 /5

So, the tangent of the acute angle between the two planes is %

Question14
If A(0,1,2),B(2,—1,3) and C(1, —3, 1) are the vertices of a

triangle, then the distance between its circumcentre and orthocentre
is
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Options:

a

98]

D.

9
2
Answer: A

Solution:
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A(0,1,2),B(2,-1,3),C(1,-3,1)

- BA=<-22-1>
BC =< —1,-2,-2 >

- BA-BC = (=2)(-1) +2(-2)
+(=1)(=2) =0

So, AABC! is right angled at B.

.". Orthocenter (H) is at point B = (2, —1, 3) and circumcenter

(0) = (%a#’#) = (%’_1’ )

e 1%

Hence,

Question15

If the direction cosines of two lines satisfy the equations
[ —2m 4+ n =0,lm+ 10mn — 2nl = 0 and @ is the angle between

the lines, then cos 6 =
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Options:

A.

o3

w

S
=

a

|3

©
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20
370

Answer: B
Solution:

cl=-2m4+n=0=101=2m—n
Substitute in Im + 10mn — 2nl =0

= (2m — n)m + 100mn — 2n(2m —n) =0
= 2m?* 4 5mn + 2n® = 0
_ —5n=+3n -n

= = - v_2

Ifm=—",1=-2n

Then, direction ratios of are
l:m:n=-2n:4%:n=-4:-1:2
and direction cosine are

(—4k)* + (~k)’ + (k) =1= k= -

-1 2

- (=4 =L
N (\/ﬁ’ Va1’ Vﬁ)
Ifm = —2n,then! = —5nand DR'sarel: m:n = —5: —2: 1and DC's are (—5k)% + (—2k)2 + k> =1

_ 1 o -5 —2 1
= k= m_(m’m’m)

Therefore angle between given lines are
cos O = |l1ly + mymgy + nyns|
=4 =5 =1
= (%) + (&)
V30 V21 V30

24 2
T V630 3370

8
" VT
Questionl6

If (2, —1, 3) is the foot of the perpendicular drawn from the origin
(0,0,0) to a plane, then the equation of that plane is
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Options:

A.

22 +y—32+6=0

B.

22 —y+ 32— 14 =0

C.

22 —y+32—13=0

D.

2z +y+32—10=0

Answer: B

Solution:

As given, the vector from the origin to the point (2, —1, 3) is normal to plane.
n=<2-1,3>

Then, general equation of plane

2 —y+3z2=d
(2, —1, 3) lies on the plane.
22)—(-1)+3x3=d=d=14

Hence, equation of the plane

20 —y+32—14=0

Question17

If A(2,—-1,1),B(2,5,1) and C(0, —2, 3) are the vertices of a
triangle. If D is the point of intersection of the side BC and the
internal angular bisector of angle A, then AD =
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Options:

>

5
i
B.

Answer: D
Solution:

Given, A = (2,—1,1),B= (2,5,1), C = (0,-2,3)

A (2,-1.1)
2 | 1
B C
(2,5.1) \D (0-2.3)
Using angle bisector theorem,
AB  BD
AC  DC
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VE-2?2+G-(-1)?+(1-1)* BD
JO 22+ (2+12+(3_12 DC

_BD _6 2
DC 3 1
.BD:DC=2:1

Now, we find coordinates of D by the help of section formula,

2x0+1x2 2x(=2)+1x5
D= 271 211 )

2x3+1x1
_ (217
- \3’3’3

241
Hence,

B 8 /16 4
Ve V3~ 5
Question18

A plane 7 given by ax + by + 11z + d = 0 is perpendicular to the
planes 2z — 3y + z = 4, 3 + y — z = 5 and the perpendicular
distance from the origin to the plane 7 is /6 units. If all the
intercepts made by the plane 7 on the coordinate axes are positive,
then d =
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Options:

A.

ab

B.

—2ab
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4ab
D.
—3ab

Answer: D

Solution:

Given equation of plane 7 is

ar +by+11z+d=0 o (2)
Now, the normal vector of 7 is

n; = ai+ bj + 11k = (a, b, 11)

Normal of first plane:
n,=2i—-3j+1-k=(2,-3,1)

Normal of second plane:

n;=3i+j—k=(3,1,-1)

According to question, if plane 7 is perpendicular to both then its normal vector is perpendicular to the

normals of the two planes.

So,n; ny=0=2a—3b+11=0 ... (i7)
n-n3=0=3a+b-11=0 ... (417)
On solving Egs. (i1) and (ii1) we get,

a=2andb=11—-3a=11-6=5
S.<a,b 11 >=<2,5,11 >

.. Equation of plane will become,
20 +5y+11z+d=0 ... (iv)

Now, distance from origin (0, 0, 0) to the plane (iv) is

d

|d| — V6
V22 + 52 + 112

= |d| =6+ V150 = 30

= d==30

(given)

As question demand is all intercepts (i.e. ¢,y X z intercepts) are positive.
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So, d must be negative because z-intercept = _Td > 0 = d < Oy-intercept = —% >0=d<0
z-intercept = I—f >0=d<0

Hence,d = —30 = -3 x 2 x 5 = —3ab

Question19

For a positive real number p, if the perpendicular distance from a
point —i + pj — 3k to the plane r - (2i — 3j + 6k) = 7 is 6 units, then
p _—

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

SIS

&

oo

a

D.
5

Answer: D

Solution:

Point (—i +pj— 31::) = Point
(-1,p,-3)

Planer - (2i — 3j 4 6k) =7
= 22— 3y+62—7=0
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¢ Q(-1.p -3

_|-2-3p—-18-7
V22 + (—3)2 + 62
6 |3 — 27
V49
42 = | — 3p — 27|

=(—3p — 27) = +42
= —3p—27 =42
= —3p =169
= p=-23
= —3p— 27 = —42
= —3p=-15
p=>5

Question20

If Q(a, B, ) is the harmonic conjugate of the point P(0, —7,1) with
respect to the line segment joining the points (2, —5,3) and
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(—1,—8,0),then o — S+ v =

AP EAPCET 2025 - 22nd May Evening Shift
Options:
A.

4

D.
1

Answer: A
Solution:

Let P divide AB in the ratio m : n.

_2n—m _—5n—8m 1 3n
- m+n’  m+n m+n

=2n-m=0=m=2n

= P divides ABin theratio 2 : 1
Since @ is the hormonic conjugate of P it divides AB in the ratio —2 : 1

Using the section formula with the ratio -2:1

22 x (-
1-2
—5—2(-8)
g 1-2
3-2000 3
Y=y T3

Thus, Q = (-4, —11,—3)

= a-fB+y=-4+11-3=4
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Question21

On a line with direction cosines [, m,n, A (z,y1, z1) is a fixed point.
If B = (z1 + 4kl,y; + 4km, z; + 4kn) and

C = (x1 + kl,y; + km, z1 + kn)(k > 0), then the ratio in which the
point B divides the line segment joining A and C'is

AP EAPCET 2025 - 22nd May Evening Shift

Options:

Answer: C
Solution:

Let B divide AC in the ratio A: 1 The coordinates of B are given by

A(zy + Kl) + 1z
A+1
/\(yl +km) —|-1y1
A+1
A(z1 + kn) 4+ 12
A+1
A(z1+ k) 4+ 21
A+1
A(y1 + km) +y1
A+1
A(z1 + kn) + =1
A+1

TR =

Zp =

= 2, + 4kl =

:>z1+4kn:
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Now, (1 +4kl)(A+1) = A (z1 + kl) + 2,

= 4kI\ + 4kl = KIX

4kl 4 .
A:m:_—3:> Ratio =4: -3
Question22

If the line of intersection of the planes 2z 4+ 3y 4+ z = 1 and

x + 3y + 2z = 2 makes an angle a with the positive X-axis, then
cos @ =

AP EAPCET 2025 - 22nd May Evening Shift

Options:

>

L
V3
B.

S

a

o]

ol O

Answer: A
Solution:

(2,3,1)(1,3,2)
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3 3 1
SLCosa = e = = ==
V3% (=3)7+37 33 V3

Question23

i— Zj is a point on the line parallel to the vector 2i + k. Ifi + 2j is a

point on the plane parallel to the vectors 2j —kandi+ 21;, then the
point of intersection of the line and the plane is

AP EAPCET 2025 - 22nd May Morning Shift
Options:
A.

—1(i+6j + 2k)

&

L(i+6j+2k)

a

—1(i—6j+2k)
D.
L1(i-6j+2k)
Answer: A

Solution:

Equation of line,
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r=(i—2j) + \(2i + k) ... (4)

Plane passes through i+ 2j and is parallel to the vectors v = 2j — lAc,
vy = i + 2k

Any point on the plane can be written as

r=1i+2j+2(2j— k) +o(i+ 2k) .. (i)

From Egs. (i) and (ii),

1422 =14+V=22=V ... (i)
x=—2 ... (iv)
A=—z+2V ... (v)
Weget)\:—%

o A 2 . N
r=({-2) - @i+ k)

Question24

Angle between a diagonal of a cube and a diagonal of its face which
are coterminus is

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

INJE

B.

(1)

C.

(:os’1 (

Wl

)

=l
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D.
cos™ ! (%)
Answer: B

Solution:

|OD| =+102+02+a?=a

|0C| = Va2 +a? + a? = aV3

E 2 (@, a. a)
L«
: (0,a,0
ORI U —-)]Y
L 8
4
@, 0, o) Efa.a 0)
X
a? 1
= Cos ¥ = - —
av3-a /3
(%)
= «a = cos —
V3
|OE| = av/2
cosf = \/E?Cijgﬁ = 0 =cos %
Question25

A plane 7 is passing through the points A(1, —2,3) and B(6,4,5). If
the plane 7 is perpendicular the plane 3z — y + z = 2, then the
perpendicular distance from (0,0, 0) to the plane 7 is
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Options:

23

V135

Answer: A
Solution:

Plane passing through A(1, —2,3) and B(6,4,5)
Normal vector of the given plane 7

Normal vector of plane

~ ~

i j k
n=ABxn=|5 ¢ 2

3 -1 1
—8i+j—23k

Equation of plane 7

8(x—1)+1(y+2)—23(2—3)=0
=8 +y—232+63=0

Perpendicular distances from (0, 0, 0) to the plane 7

d = 63 — 63
V6411529 v/594
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Question26

The point of intersection of the lines represented by
r=(i—-6j+2k)+t(i+2j+k)andr = (4j+ k) +s(2i + j + 2k)
is

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

81+ 9j + 10k
B.

81+ 8j+ 7k
C.

8i -+ 9j + 8k
D.

81+ 8j + 9k
Answer: D

Solution:

Let P and @ be the points on the given lines where they intersect.

P=(1+t-6+2t,2+t)and
Q= (2s,4+s,1+ 2s)

Now, P and @ are identical

t+1=2s ... (7)
—6+2t=4+s .. (49)
24t=1+2s ... (44d)

On solving Egs. (1) and (i1), we get
s=4andt =7

Which satisfy the Eq. (iii)
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.". Point of intersection (8, 8, 9)

— 8i+ 8j + 9k

Question27

If the four points (6,2,4),(1,3,5),(1,—2,3) and (6, k, 2) are
coplanar, then k =

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

-5

B.

D.
1

Answer: C

Solution:

Let four points A(6,2,4), B(1,3,5), C(1,—2,3) and D(6, k, 2)

AB=-5i+j+k
AC=-5i—4j—k
AD = (k—2)j — 2k

Given, four points ABC' and D are coplanar
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-.[AB,AC,AD] =0

-5 1 1
=>|-5 -4 —1/=0
0 k-2 -2

= —5(8+k—2)—1(10) + 1(—5k+10) =0
= —5(6+k)—10—-5k+10=0

= —-30—-5k—-10—-5k+10=0

= —10k—-30=0

S k=3
Question28
G( ,0,1) is the centroid of the AABC.If A = (1,—4,2) and
= (3,1,0), then AG? + CG? =

AP EAPCET 2025 - 21st May Morning Shift
Options:
A.

BG?
2BG?

6BG?
D.
5BG?

Answer: D

Solution:

Given, G = (1,0,1), A(1,—4,2) and
B = (3,1,0),

then C = (—1,3,1)
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AG? = (17) and CG? = 13
AG? +CG?* =17+13 =30
BG? =6
"+ AG* +CG*=5-BG?

Question29

If the sum of the distances of the point (3,4, o), « € R from X-axis,
Y -axis and Z-axis is minimum, then sec o =

AP EAPCET 2025 - 21st May Morning Shift
Options:
A.

2

D.
-1
Answer: B

Solution:

We have, (3,4, 00)
Distance of point to X-axis = v/ 16 + o2
Distance of point to Y-axis = v/9 + a2

Distance of point to Z-axis = /9 + 16 = 5

Sum=S=+v16+a2++v9+a2+5
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The sum S is minimum when a = 0 because v/ 16 4+ a2 and v 9 + a2 are minimum when a = 0

sec0=1

Question30

If the equation of the plane passing through the point (2, —1,3) and
perpendicular to each of the planes 3x — 2y + z = 8 and
x+y+z==06isle + my+ nz=1,then4m + 2n — 3l =

AP EAPCET 2025 - 21st May Morning Shift

Options:

3

Answer: C

Solution:

Let equation of required plane is
a(z—2)+bly+1)+c(z—3)=0
Now, the plane is perpendicular to

3z —2y+z=8andzx+y+2=6

3 —2 1|=1i(-3)-j(2) +k(5)
11

j k
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‘. a,band care —3,—2 and 5

—3(z—2)—2(y+1)+5(z—3)=0
= -3z —2y+52+6—-2-15=0
= -3z —-2y+5z2—-11=0
= -3z —2y+5z=11

L A . A

YTt
o3 2 _5

T Tt T 1

8 10 9 11

Am+2m -3l = —— Ly S
cAm +2n — 31 11+11+11 11
Question31

The length of the internal bisector of angle A in A ABC with

vertices A(4,7,8), B(2,3,4) and C(2,5,7) is
AP EAPCET 2024 - 23th May Morning Shift
Options:

A. 529

B. 24/29

C.2v34

D. 34/34

Answer: C

Solution:

Given the points A(4,7,8), B(2, 3,4), and C(2, 5, 7), we need to find the length of the internal bisector of

angle A in AABC.

Let's denote the intersection of the angle bisector at A with the line segment BC as point D. The angle

bisector divides BC in the ratio |AB| : |AC).
First, calculate the vectors AB and AC:

AB=B-A=(2-4)i+B-7)j+ (4—-8)k=—2i—4j— 4k,
AC=C-A=(2-4)i+6G-7j+(7T-8k=-2i—-2j - k.

Now, calculate the magnitudes |AB| and |AC|:
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AB| = \/(~2)? + (~4)2 + (—4)? = VA1 16 1 16 = 6,
AC| = \/(-2)2 + (-2)2 + (-1)? = VT A+ 1 =3,

Using these magnitudes, we find the position vector of D:

|AC|- PV of B+ |AB|-PV of C
|AB| + |AC]|
3(2i + 3j + 4k) + 6(2i + 5j + 7k)
9
61+ 9j + 12k + 12i + 30j + 42k

9
18i + 39j + 54k

9
13
=2i+ ?J + 6k.

Position vector of D =

The vector AD is:
AD=D-A=(2-4)i+ (£ -7)j+(6-8)k=—2i—3j— 2k

Calculate the length |AD|:

|AD| = \/ (~2)2+ (_§> (22

64
=4/4+—=—+4
\/+9+

5 64 30

o "9 Ty
136
9
V136

= T
2v/34 .
= 3 units.

Question32

If the direction cosines of lines are given by [ + m 4+ n = 0 and
mn — 2lm — 2nl = 0, then the acute angle between those lines is

AP EAPCET 2024 - 23th May Morning Shift
Options:

A.2x/5
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B. /3
C.m/4
D. /60

Answer: B
Solution:

We have,l+m+n =20
and mn —2lm —2nl =0

mn—21(m+n)=0
mn+2(m+n)(m+n)=0
2(m2—|—n2+2mn)+mn:0
o2om? + 2n% + 5mn = 0

2m? 4+ 5mn+2n2 =0

2m? +4dmn +mn +2n? =0
2m(m +2n) + n(m+2n) =0
(m+2n)(2m+n) =0
m+2n=0o0r2m+n=20

R T R

When,m+2n=0=m = —2n
Then, I+ (—2n)+n=0=1=n

I _ m _
= 1T ==

»—tlz

When,2m +n=0=2m = —n

Then, I+ m + (—2m) =0

= |-m=0=I0l=m
L t_m_n
1 1 =2
I1—2—2 1
.cosf = = —
Vita+1/1+1+4 2
= 0:Z
3
Question33

If the angle 6 between the line
22 —y+ vVAz+4 = 0is such that sinf =
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z+1 y—1

4

1 2

= |l

/

w

;2 and the plane

then the value of \ =
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Options:

A2

B. 2

C.2

D. 5

Answer: C

Solution:

Given, equation of lines

z+1 y—1 z—2

1 2 2
andplane2ac—y+\/Xz+4=0
1x24+2x(=1)+2x+vA

c.sinf =
’ VIi+4+4V4+1+ X
L 1_2-2+42V%
3 3xvVBEA
L 1_ 2N
3 3V
= \/5+>\=2\/X
= bH4+A=4A
N Az%
Question34

IfA=(1,2,3),B=(3,4,7) and C = (—3, —2, —5) are three points,
then the ratio in which the point C divides AB externally is

AP EAPCET 2024 - 22th May Evening Shift
Options:

A.2:3
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B.3:2
C.4:3
D.3:4

Answer: A
Solution:

Given, A(1,2,3), B(3,4,7),
C(-3,-2,-5)

= AB=0B-0A

=21 +2j+4k

BC = OC - OB

— —6i—6j— 12k

Let A, B and C' be in a line

Then,

|AB - BC| = |AB| x |BC|

So, |AB-BC| = |—12—12 — 48| = +72
Now, |AB| = V4 + 4+ 16 = V24
IBC| = v/36 + 36 + 144 = /216
|AB| x |BC| = v/24 x v/216 = 72

So, ABC are collinear.

26 b
B ¢ » & > C
» —- <
A
b \.l"if)

So, C' divide AB in ratio 2:3 externally.

Question35

If i —j — R,i+j + R,i —|—j + 2k and 2i +j are the vertices of a
tetrahedron, then its volume is
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Options:
A.1/6
B.2/3
C.3
D.1/3
Answer: D

Solution:

Given that

Pi-j—k),QGi+j+k),RGi+j+ 2k)

and S(2i + j) are vertices of a tetrahedron

volume = +[PQ PR PS]

1 ~ A~ ~ ~ A

E[(m +2k) (2§+3k) (i+2j+k)
0 2 2

1 1

=210 2 3/==[-200-3)+2(0—

6 6
1 2 1

1 2 1

e g— —4 = e— = -
g0 V=53

Question36

If a line L makes angles % and 7 with Y-axis and Z-axis
respectively, then the angle between L and another line having

direction ratio 1,1, 1 is

AP EAPCET 2024 - 22th May Evening Shift

Get More Learning Materials Here: &

@g www.studentbro.in



Options:

1{ 2
A. cos <\/6>
-1 ( V241
B. cos < W )
—1 ( V/2-1
C. cos 1( 5 )
—1( V241
D. cos < NG )
Answer: D
Solution:

Let the direction cosine of line be

(I,m,n)
Then, [ = cos o
m = cos 3

and n =cosy

: s s
Given, 3= 5,y= 7

— x _ 1
= M =Cos 5 = 3

andn = cos I = L

V2
P4+ mPent=1
1 1 _ _ 3 1
l=+1

= (l,m, n) = (%a %a %)

Direction ratio of second line is (1,1, 1) So, direction cosine

'mm! /) = (L L _L
(l’m’")_<¢§’v5’fs)
Now, angle between two line

cos@ =1"+mm' +nn
1 n 1 n 1
2v/3 23 /6
141442 24V2 1442
243 243 V6

Ozcos_1<1+\/§>

V6
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Question37

If [, m and n are the direction cosines of a line that is perpendicular
to the lines having the direction ratios (1,2, —1) and (1, —2, 1), then
(I +m +n)? is equal to

AP EAPCET 2024 - 22th May Evening Shift
Options:

A 5

B. ¥

C.

o=

3
D. >0
Answer: B

Solution:

Given:
A line with direction ratios (1,2, —1) has the direction cosines:
(L 2 —_1>
V6’ V6’ Ve
Another line with direction ratios (1, —2, 1) has the direction cosines:
(L =2 L)
V6’ V6’ Ve

A line with direction cosines (I, m, n) is perpendicular to both given lines. This gives us the following
conditions based on dot product orthogonality:

l4+2m —n =0,
l—2m+n=0.

Solving these equations simultaneously, we find:

From the first equation: [ +2m —n =0

From the second equation: | — 2m +n =0

By adding the two equations, we get:
l+2m—n+1l-2m+4+n=0 = 20=0 —= [ =0

Substitute I = 0 back into either equation, say I + 2m — n = 0:
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0+2m—-—n=0 = n=2m

Next, using the condition for direction cosines:
P+m24+n?=1

Substitute [ = 0 and n = 2m:

0’+m?+(2m)?=1 = m?+4m?’=1 = 5m?=1 = m::t%

Also, with m = +-=, it follows that:
V5

2
n=-—w
NG

Finally, calculate (I +m + n)%:

%) = () -
9

g.

(I+m+n)?

(0+

Sl
Sl

Thus, (I +m + n)?

Question38

The foot of the perpendicular drawn from a point A(1,1,1) onto a
plane 7 is P(—3, 3, 5).If the equation of the plane parallel to the
plane of 7 and passing through the mid-point of AP is

ar —y+cz+ d =0, then a + c — d is equal to

AP EAPCET 2024 - 22th May Evening Shift
Options:

A.-10

B.5

C.-12

D.2

Answer: A

Solution:

Given, A(1,1,1) and P(-3,3,5)
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A (111
M (-1,2.3)
X
P(-3,3.5)

2 7 2 7 2
=(-1,2,3)

Mid — pointof AP = (1_3 1+3 1+5>

—
and normal vector of AP = (—4,2,4)
The plane passing through P with normal vector, then,

—4(z—z1)+2(@y—y1) +4(z—2)=0
= —dxy+2y+4z= -4z + 2y, + 42,
= —dx+2y+42=16+4+20=238
= —Adxr+2y+4z=38
= 2r+y+22=19

Since, a plane parallel to —2x + y + 2z — 19 = 0 has same normal vector.
Thus, equation of plane passing through (—1, 2, 3)

2z+1)—1(y—2)—2(2—3)=0
=2xr—y—22+10=0

On comparing with the general form
axr —y+cz+d=0
S, a=2,c=-2,d=10
Thus,a+c—d=2—-2—-10=—10

Question39
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The distance of a point (2,3, —5) from the plane
i (4i—3j+2k) =4is

AP EAPCET 2024 - 22th May Morning Shift
Options:
A5

A1
B. 7%
15

A1
D'\/@

Answer: C

Solution:

To find the distance of the point (2,3, —5) from the plane given by r - (41 — 35+ 2k) = 4, we first express
the plane equation in its cartesian form:

dr —3y+2z—4=0
Given the formula for the distance D from a point (z1,y1, 21) to a plane az + by + cz + d = 0:

D= |az1+by1+cz1+d|
Va2 tb2te?

We substitute the values from the point (2, 3, —5) and the plane equation:
a=4b=-3,c=2,d=—4
L1 :2,y1 :3,,21 = -5

Plug these into the formula:

D= [4%24(—3) x3+2x (—5)—4|
o VA (—3)212?

Simplify the numerator:

8—-9-10—4
V16+9-+4

_ =15
V29

Which yields:

D = 15 yunits

V29
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Question4(

The orthocentre of triangle fromed by points (2,1,5) (3,2, 3) and
(4,0,4) is

AP EAPCET 2024 - 22th May Morning Shift

Options:

A. (3,1,2)

B.(3,2,3)
C.(3,1,4)
D. (1,4, 0)
Answer: C

Solution:

The given points are A(2,1,5), B(3,2, 3), and C(4,0,4).
To find the orthocenter of the triangle formed by these points, we first calculate the length of each side:

Calculating AB:

AB=4/(3-2)2+ (2 1)? + (3 5)2
= /124 124 (-2)?

—V1+1+4
=6

Calculating BC"

Calculating AC"
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AC = /(4 -2)2 + (0 1) 4 (4 - 5)2

Since all sides are equal, the triangle is equilateral. For an equilateral triangle, the orthocenter coincides with
the centroid.

The centroid P of the triangle is given by:

p— (m1+x2+x3 Y1+ Y2+ Y3 Z1+22—|—Z3>

3 ’ 3 ’ 3
(24344 1+2+0 5+3+4
_< 3 ' 3 ' 3 >
(9 3 12
= ???)

:(’1’4)

Therefore, the orthocenter of the triangle is (3, 1,4).

Questiond1
IfP — (Oa 17 2)7 Q — (47 _27 1)9 and O — (07 0? 0)9 then LPOQ —

AP EAPCET 2024 - 22th May Morning Shift
Options:

Az

B. I

c.I

D. I

Answer: D

Solution:

Given the points P = (0,1,2), Q = (4,—2,1), and O = (0,0, 0), we need to determine the angle Z/POQ.
First, calculate the vectors OP and OQ:

OP = 0i+j+2k
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0Q=4-2j+k

The dot product of the vectors OP and OQ is given by:
OP-0Q=(0-4)+(1--2)+(2:-1)=-242=0
The magnitudes of OP and OQ are calculated as follows:
OP| =v02+12 +22 =5

0Q| = 42+ (<22 + 12 =21

The angle 6 between OP and OQ is found using the dot product formula:
OP - 0Q = |OP||0Q]|cos¥
Substituting known values, we have:

02\/3\/ﬁ0080

Since the dot product is zero, cos § = 0. This implies:

0= 3

Thus, the angle ZPOQ) is 5.

Question42

If the perpendicular distance from (1,2, 4) to the plane
20 +2y—z+ k=0is 3, then k =

AP EAPCET 2024 - 22th May Morning Shift
Options:

A. 4

B.7

C.9

D. 19

Answer: B

Solution:

To find the value of k, we start with the equation of the plane:
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2 +2y—2+k=0

We know the perpendicular distance D from the point P(1, 2, 4) to the plane is 3. The formula for the
perpendicular distance from a point (z1,y1, 21) to the plane ax + by + ¢z + d = 0 is given by:

D= az+by;+cz+d ‘
Vaitb2+c?
Substitute the values from our plane and point into the formula. Here, a = 2,b =2,c = —1,and d = k.

Also,z1 =1,y1 = 2,and z; = 4.

2(1)4+2(2)+(-1)(4)+k

Calculate inside the absolute value:

3 —

2x14+2x24(-1)x4+k=24+4—-4+k=2+k

Calculate the denominator:

V22+22+(-1)2=v4+4+1=/9=3
The distance formula simplifies to:

3= |5

Multiply both sides by 3 to eliminate the fraction:
9=|2+k|

This gives two possible equations:

2+k=9

2+k=-9

Solve each equation for k:

k=9-2=7

k=-9-2=-11

Since we're considering the positive solution that makes physical sense in most geometric contexts, we take
kE=T1.

Question43

Angle between the planes, r - (12i + 4 — 31;:) = 5 and,
r-(5i4 3j +4k) = Tis
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Solution:

We have, planes

P, =r- (12 + 45 — 3k) = 5 and ... (d)
Py=r-(51+3j—4k) =7 .. (44)
From planes (i) and (i1), we get

a1 =12,b1 =4,c1 = -3 =a2=5,ba =3,c2o =4

We know that
aiaz + biba + cic2

= cosf =

a? +b2+c2y/a3+ b2+ c3
12x5+4%x3—-3x%x3

= cosf =
V144 + 16 + 124/25+ 9 + 16
60 60 61/2 L[ 6v2
= cosf = = = cosf = —— = 0 = cos S
V16950 13 x 5v/2 13 13

M|

. —1(8
Angle between the planes is § = cos™* ( 5 )

Question44

The shortest distance between the skew lines

r=(2i—j)+t(i+2k)andr = (—2i +k)+s(i—j—k)is
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Options:

32
AF
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Answer: A

Solution:

Given skew line
r=(2-j)+t(i+2k)=>r=(-2i+k) +s(i-j—k)
We know that shortest distance between lines vector equations. r = a; +tb;...andr = as + sby... s

‘ (b1xby)-(az—ay)
(b1xb2)

A
)

Now, r = (2i — ) + t(i + 2K) comparing with
r:a1+tb1 = a IZi—j,bl :i+2f{
andr = (—2i 4+ k) + s(i — j — k) comparing with

r =as +tbs
a2:—2i—|—f{,b2:i—j—f{

Now, (a2 —a;) = (—2i+k—2i+j) = —4i+j+k

by, x by = =i(2) —j(-1-2)+ k(-1)=2i+3j-i

—_ e e
o

by xby| =v22+32+12=v44+9+1=+14

So, shortest distance = Qi+3j—k)(4it+j+tk)
v 14
B —8+3—1‘_ 6 33
V14 V14 V7

Hence, the shortest distance between skew lines is

VT

Questiond45

If the plane x — y + z + 4 = 0 divides the line joining the points
P(2,3,—1) and Q(1,4, —2) in the ratio [ : m, then [+ m is
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Al

B.3

C.-1

D. 4

Answer: B

Solution:

To solve the problem of determining how the plane x — y + z + 4 = 0 divides the line segment connecting
points P(2,3, —1) and Q(1, 4, —2), we represent the division in the ratio [ : m.

The coordinate of the point R that divides the line segment from P to ) in the ratio [ : m is given by:

I-1+m-2  [-44+m-3 —2l-m
R( l+m > I4m l+m)

Since R lies on the plane defined by the equation £ — y + 2z + 4 = 0, substituting the coordinates of R into
the plane equation yields:

(1) - (43) + () +4-0

Simplifying this, we get:

l+2m—4§1;°>nm—21—m + 4=0

Simplifying further, we obtain:

—51—2m~+4l+4m —0

l+m
Which reduces to:
—1+2m =0

From this, it follows that:
l=2m
Therefore, the ratio [ : m is 2 : 1, and consequently:

l+m=2+1=3

Question46
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If the line with direction ratios (1, o, 8) is perpendicular to the line
with direction ratios (—1,2,1) and parallel to the line with direction
ratios (a, 1, 3) then (a, ) is

AP EAPCET 2024 - 21th May Evening Shift

Answer: B

Solution:

To solve this problem, let's consider the given lines and their direction ratios:
The direction ratios of line L, are (1, o, §).
The direction ratios of line Ly are (—1,2,1).

The direction ratios of line Lj are (a, 1, 5).

Conditions Given:

Perpendicularity: The line L1 is perpendicular to line La. Two lines are perpendicular if the dot product of
their direction ratios equals zero.

I1x(-1)+ax2+8x1=0
This simplifies to:
—1+2a+ =0 (Equation 1)

Parallelism: The line L, is parallel to line L3. Two lines are parallel if their direction ratios are
proportional.

This implies:

1
a

ey je

- &
1

From the proportionality condition:

a=1

Solving Equations:
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Using a = 1 in Equation 1:
—-142x148=0
Simplifying:

-14248=0 = p=-1
Thus, the values of o and S are:

(o, 8) = (1,-1)

Questiond7

Let P (x1,y1, 21) be the foot of perpendicular drawn from the
point Q(2, —2,1) to the plane x — 2y + z = 1. If d is the
perpendicular from the point () to the plane and

l =2 +y1+z1,thenl+3d2 is
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Options:

A.5

B.7

C. 19

D. 26

Answer: C

Solution:

We have,
P (zq,y1, z1) be the foot of perpendicular drawn from points Q(2, —2, 1) to the plane

xT—2y+z=1

Get More Learning Materials Here : & m @\ www.studentbro.in



iQ{Z,—Z,l}

o p X-2y+z-1=0
.
(X1,¥1,21)
Equation of PQ) is
z1—2 y1—(=2) z-—-1
1 =2 1
r1 — 2 . Y1+ 2 _ z1—1 ~
1 -2 1
General points on the line is
PA+2-2X—-2,1+1) ... (2)

If P lies on the plane, then it will satisfy the equation

=x1—2y1+2,—1=0

= A+2)+22A +2)+A+1-1=0
= A+2+4A+4+24+1-1=0
26A+6=0=>A=-1

General point on the line is P(1,0,0) If d is the distance between the point P and @ then

d— awl—i-byl-l-clzl-l-d‘
Va2 4+ b2 + c?
24+4+1-1 6
VI+4+1 V6

Given,l=x1+y1+21=14+0+0=1

2
Then, 1+ 3> =1+ 3( ) =1+3x &

1+3d®>=19

Question48

A(1,2,1),B(2,3,2),C(3,1,3) and D(2, 1, 3) are the vertices of a
tetrahedron. If 6 is the angle between the faces ABC and ABD,
then cos =
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Options:

A. %

B. 81—\5}7

C. %

D. %ﬁ
Answer: D
Solution:

Vector perpendicular to face ABC.

Here, A(1,2,1),B(2,3,2),C(3,1,3) and D(2,1, 3)

AB=0B-0A=(1,1,1)
AC = (2,-1,2)
AD = (1, -1, 2) and vector perpendicular to face ABD

i j k

ABxAD=|1 1 1
1 -1 2
—=i2+1)-j2-1)+k(-1-1)=3i—j—2k

Since, the angle between the faces = Angle between their normals

Thus, cos § = —=2£0+6
’ V91901114
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0 Vi
cosf = 15
VI X227
cosf = 1o = >
3v/2v/14 V2 x V2 x V7
cosf = 257
Question49

Consider the tetrahedron with the vertices A(3,2,4),

B(z1,¥1,0),C (z2,y2,0) and D (z3,y3,0).1f the ABCD is
formed by the lines y = =,z + y = 6 and y = 1, then the
centroid of the tetrahedron is

AP EAPCET 2024 - 21th May Morning Shift

Solution:
The tetrahedron is defined by the vertices A(3,2,4), B(z1,y1,0), C(z2,y2,0), and D(z3,ys,0). The
triangle ABCD is formed by the linesy =,z +y = 6,and y = 1.

To find the centroid of the tetrahedron, we use the formula for the centroid of a tetrahedron with
vertices (1, Y1, 21), (T2, Y2, 22), (T3, Y3, 23), and (x4, Y4, 24):

(1‘1+$2+$3+$4 Y11+Y2tys+ys 21+22+23+24)
4 I 4 ’ 4

To determine the coordinates of the vertices B, C, and D:
The intersection of the lines y = x and = + y = 6 gives the point (3, 3).

On the line y = z, a point such as (5, 1) satisfies both conditions line  + y = 6.
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A point on y = 1, such as (1, 1), also satisfies the line equation.
Thus, the coordinates of the vertices are:

(22, Y2, 22) = (3,3,0)

(23,3, 23) = (5,1,0)

(z4,Y4,24) = (1,1,0)

Substituting these into the centroid formula gives:

(3—}—31—54—1 ’ 2+31—1+1 , 4+01—0+0) — (14_2’ %, %) — (3’ %’ 1)

Therefore, the centroid of the tetrahedron is (3, 7, 1).

Question50

If P(2, 5, a) lies on the plane z + 2y — z — 2 = 0 and
Q(a, —1, B) lies on the plane 2z — y + 3z + 6 = 0, then the
direction cosines of the P() are
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Options:

Answer: A
Solution:

Given, If P(2, 8, ) lies on the plane  + 2y — z — 2 = 0 and Q(«, —1, ) lies on the plane
2z — y+ 3z + 6 = 0 direction cosine of line PQ) = ?
Now, substitute the coordinates of P into the plane equation (z 4+ 2y — z — 2 = 0)

2+28-a-2=0=a=28
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So, coordinate of P are (2, 5, 20)
Now, substitute the coordinates of Q(«a, —1, §) into the plane equation

2z —y+32+6=0)
20+1+38+6=0
20+ 38+7=0

Coordinate of @ are (a, —1, 3) direction ratios of the line PQ are given by the differences in the
coordinates of () and P.

PQ=(a~2-1-505-2p)

Here, « = —2 and 8 = —1

From Egs. (i) and (ii), we get

Magnitude of DR's
=V(@=2+(-1-8)° + (8- 28)°

Direction cosine of are (I, m,n)

a— 2
[ =
V(e —2)2+(-1-8)+ (8- 28)*
m = 15
V(e =22+ (-1-8)2+ (8- 2p)*
o 828
Vi{e=2P+(-1-p?+ (8- 28)°
—2-2
s0.t= V222 (—1+1)2 1 (1)?
—4
VT
S S
V17

—1+2 1 <—4 o L >
n= = : )
V17 V1T \VIT V1T

Question51

Let 7 be the plane that passes through the point (—2,1, —1) and
parallel to the plane 2z — y + 2z = 0. Then the foot of
perpendicular drawn from the point (1,2, 1) to the plane 7 is
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Options:
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A (-3,-1,1)
B.(-1,1,-3)
C.(-3,3,—-1)
D.(-1,3,-1)
Answer: D
Solution:

To find the foot of the perpendicular from the point (1,2, 1) to the plane 7, which passes through the
point (—2,1, —1) and is parallel to the plane 2z — y + 2z = 0, we can follow these steps:

Step 1: Determine the Equation of the Plane 7

The plane 7 has the same normal vector as the plane 2z — y 4+ 2z = 0, which is 2i —j + 2k.
So, the general equation of the plane 7 will be:
2 —y+2z2=d

Given that the plane passes through the point (—2, 1, —1), we substitute these coordinates into the
equation:

2(-2)—-142(-1)=d
—4-1-2=d

d=-T

Thus, the equation of the plane  is:
2z —y+2z2= -7

Step 2: Find the Foot of the Perpendicular

Let P(a,b, ¢) be the foot of the perpendicular from the point Q(1, 2, 1) to the plane. The vector from Q

o
to P, QP, must be parallel to the normal vector of the plane, which is given by:

21 —j+ 2k
Thus, we can express:

— ~ ~ ~
QP =(a—1)i+(b-2)j+ (c— Dk

Equating components, we get the parallel condition:

a—1 _ b—2 _ c—1 __
2 1 T T2 = A

From here, solve for a, b, and c:

a=2)\+1
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b=2-A

c=2\+1

Step 3: Use the Plane Equation

Since point P(a, b, ¢) lies on the plane:

222 +1) - (2-XN)+22A+1) = -7
AAN+2-2+A+4A+2=-7

IN+2=-7

Solving for A:

IA=-9

A=-1

Step 4: Substitute to Find Coordinates
Substituting A = —1 back into the equations for a, b, and c:
a=2(-1)+1=-1

b=2—-(-1)=3

c=2(-1)+1=-1

Thus, the coordinates of the foot of the perpendicular are:

P(-1,3,-1)

QuestionS2

The angle between the line with the direction ratios (2,5,1) and
the plane 8z + 2y — z = 14 is
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Options:

~1 64
A. cos <\/m>
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1 25
D. cos (Tﬁ)

Answer: C

Solution:

Given the direction ratios (2,5, 1) of a line and the equation of the plane 8z + 2y — z = 14, we aim to
find the angle between the line and the plane.

To determine the angle 6 between the line and the plane, we use the formula for the sine of the angle:

a1b1+a2b2+a3b3
\/a§+ag+a§.\/b§+bg+bg

sinf =

Here, the direction ratios of the line are (a1, a2, a3) = (2,5, 1) and the normal to the plane, derived
from the coefficients of z, y, and z, is (by, by, b3) = (8,2, —1).

Substituting these into the formula, we calculate:

2x84+5x2+1x(—1)
V22452412.1/82+22+(—1)2

sin@ =

Simplifying, we get:

16+10—1
T VAT25+1-/64+4+1

_ _ 2
V30-v69
This simplifies further to:

_ 2% _ _2
3v/230 v/2070

Therefore, the angle 0 is given by:

0 =sin~! (3%) =sin~! (%)

Questions3

The direction cosines of the line of intersection of the planes
x+2y+z2z—4=0and 2z —y+z—3 =0 are
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Options:

3 1 4
A. (\/2_6’ V26’ \/2—6)
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B ( 3 2 —1)
"\ V14’ V14’ V14
3 1 —5
C'(\/ﬁ’ 35’ 35)
3 —2 3
D'(@’%ﬁ’ 22)

Answer: C

Solution:

To find the direction cosines of the line of intersection of the planes, we start with the given equations:
r+2y+z—4=0
20 —y+2—-3=0

The direction ratios for these planes are derived from their coefficients, so for equation (i), the
direction ratios are (1,2, 1) and for equation (ii), they are (2, —1,1).

To find the direction ratios of the line of intersection, we calculate the cross product of these direction
ratios using:

J
2
~1

DN = e
—= = R

Calculating the cross product:

=(2-1+1-1)i—-(1-1-2-1)j+(1-(-1)-2-2)k

—(2+1)i-(1-2j+(-1-4k
—3i+j—5k

Thus, the direction ratios are (3,1, —5).

To convert these into direction cosines, we normalize the vector:

3 1 -5 _/ 3 1 =5
<\/9+1+25’ NCESES R \/9+1+25> - <\/35’ V35 \/§>

These are the direction cosines of the line of intersection.

Question54

If L1 and L, are two lines which pass through origin and having
direction ratios (3,1, —5) and (2, 3, —1) respectively, then
equation of the plane containing L, and L is
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A 4z +5y—63=0

B.bz—y+32=0

C.2zc—y+2=0

D.z —5y+32=0

Answer: C

Solution:
Given the direction ratios for lines Ly and L, as (3,1, —5) and (2, 3, —1) respectively, we need to find
the equation of the plane that contains both lines L; and L.

To derive the equation of the plane, we use the determinant method with the direction ratios of the lines
as follows:

This expands to:

z((-1x3)—(15x1))—y((-3x1)— (10 x 3)) +2((9 x 3) — (2 x (—1)))
After simplifying, we obtain:

z(—1+15) —y(—3+10)+2(9—-2)=0

Which further simplifies to:

14z —Ty+72=0

Dividing through by 7, we get the simplified equation of the plane:

2c —y+2=0

QuestionS5

Let O(0), A(i + 2j + k), B(—2i + 3k), C(2i + j) and D(4k) are
position vectors of the points O, A, B, C' and D. If a line passing
through A and B intersects the plane passing through O, C' and
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D at the point R, then position vector of R is
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Options:

A —8i—4j+ 7k

B.2i+j+k

C.—7i— 6j — 5k

D. 3i+2j— 5k

Answer: A

Solution:

To find the position vector of point R, where a line passing through points A and B intersects the plane
defined by points O, C, and D, we start by calculating the vector equations and the intersection.

Position vectors of the points are:

A=i+2j+k

B=—9%i+3k
C=2i+]
D = 4k

Step 1: Find the vector AB:

AB=B—- A= (-2i+3k)— (i+2j+k)=-3i—2j+2k
Step 2: Parametric equation of the line through A and B:
r=A+tAB = (i+2j + k) +t(-3i - 2j + 2k)
Simplifying, we get:

r=(1-3t)i+(2-2t)j+ (1+20)k

Step 3: Equation for the plane through O, C, and D:
0OC=C-0=2i+]j

OD=D-0 =4k

Calculate the normal vector n;
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n=0C x OD =

O N e
O = e

Step 4: Plane equation based on n:

The plane equation is:

4z — 8y =10

Step S: Substitute the parametric line equation into the plane equation:
4(1—-3t) —8(2—2t) =0

Simplify the equation:

4—-12t - 16+ 16t =04t — 12 =0t =3

Step 6: Calculate the coordinates of R:

Substitute t = 3 into r = (1 — 3t)i+ (2 — 2t)j + (1 + 2t)k:

z=14+2(3)=7
Thus, the position vector of R is:

—8i—4j+ 7k

Question56

A A
o

The distance of the point O(O) from the plane r. (i +j+k)=5
measured parallel to 2i + 3j — 6k is
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Options:

A.35

B. 30

C.25

D. 42

Answer: A
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Solution:

The distance of the point O(O) from the plane, given by the equation r - (i —I—j + lAc) = 5, is measured
along the direction of the vector 21+ 3j — 6k.

First, we identify the plane's equation:
T+y+z=>5
The line parallel to the vector 21 + 3j — 6k can be represented parametrically as:

z
2

Wl
I

I
~

This gives us:

z=2K, y=3K, z=-6K

For the point (2K, 3K, —6K) to be on the plane, it must satisfy the plane equation:
2K+ 3K —-6K =5

Solving this, we find:

-K=5 = K=-5

Thus, the coordinates of the point on the line are:

(—10,—15,30)

Now, to find the distance of this point from the origin, we calculate the Euclidean distance:

Distance = \/(—10)2 + (—15)2 + 302
= 1/100 + 225 + 900

= /1225
— 35

Therefore, the required distance is 35.

QuestionS7

If A(1,0,2),B(2,1,0),C(2,—5,3) and D(0, 3, 2) are four points
and the point of intersection of the lines AB and C'D is P(a, b, c)
,thena +b+c=

AP EAPCET 2024 - 20th May Morning Shift
Options:

A.3
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B.-5
C.5
D.-3
Answer: A

Solution:

To find the point of intersection P(a, b, ¢) of the lines AB and CD, let's first determine the equations
of these lines.

Equation of Line AB

For line AB, given points A(1,0,2) and B(2, 1, 0), the direction ratios are:
(2-1,1-0,0-2) = (1,1,-2)

Thus, the equation of line AB is:

Equation of Line C'D

For line CD, given points C(2, —5, 3) and D(0, 3, 2), the direction ratios are:
(0-2,3+52—3)=(-2,8,—1)

Thus, the equation of line CD is:

-2
Therefore, in parametric form, the point P on line C'D can be expressed as:

(z,y,2) = (2K,3 — 8K, K + 2)
Point P on Line AB

Since point P also lies on line AB, we equate the expressions:
2K-1=3-8K=%&

Solving the first two equations:

2K -1=3-8K

10K =4

K-}

Substituting K = % into the parametric form:

r=2K =2 x

[$4(| )

4
5
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a+b+c:%—%—|—15—2:3

QuestionS8

The direction cosines of two lines are connected by the relations
[4+m —n=0andIm — 2mn + nl = 0. If 0 is the acute angle
between those lines, then cos 6 =
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Options:

A.

S

1

B. L
5

C.y/2
D. %

Answer: B

Solution:

We start with the relations for the direction cosines of two lines:
l+m—-—n=0 and Im—-2mn+nl=0

From [ +m — n = 0, we can express n as:

n=1l+m

Substituting this into the second equation, we have:
Im—2m(l+m)+(+m)l=0

This simplifies to:
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Im—2lm—-2m?2+012+1lm=0

12 = 2m?

Thus, [ = +/2m.

Now, we express n based on these values of :
n=+v2m+m=(£vV2+1)m

We deduce two scenarios for the direction cosines:
l:m:n=+v2:1:v/2+1
lim:n=-v2:1:-v2+1

The cosine of the acute angle 6 between the lines is given by:

V2x (—V2) F1x 1+ (v2+1)(—v241)
V2ir1r24142v2V2r142+1-2v2

cosf =

This simplifies as:

|[—2+1-1] 2 1

T Vervaveava Vs VT

Therefore, the cosine of the acute angle 0 is %

Questions9

The distance from a point (1,1, 1) to a variable plane  is 12
units and the points of intersections of the plane m and X,Y, Z -
axes are A, B, C respectively, If the point of intersection of the
planes through the points A, B, C' and parallel to the coordinate
planes is P, then the equation of the locus of P is

AP EAPCET 2024 - 20th May Morning Shift
Options:
A(L+E+L)=183(F+L5+%)

Ty Yz zT

B. or + 7 + 5 = 144
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2 2
D(L+l4i-1) =1aa(L+L+%)
Answer: C

Solution:

To determine the locus of point P, consider a plane 7 intersecting the coordinate axes at points A, B,
and C.

The equation of the plane is given by:

T Yy zZ

~+5t+2=1

where the plane intersects the X-axis at A(a, 0,0), Y-axis at B(0, b, 0) and Z-axis at C(0, 0, c).

The distance from a fixed point (1,1, 1) to this plane is 12 units. The formula for the distance d from a
point (21, y1,21) to aplane £ + £ + £ =1 is given by:

i Il W
:‘a+b+c 1‘
1 1 1
Vate Tz

Substituting the point (1, 1, 1) into the distance formula, we have:

d

‘%+%+%_1‘ =12

1 1 1
Zteta
Squaring both sides, we obtain:

(FH3++-1)" =144(F + 5+ )

Thus, we identify that point P, which is the intersection of planes through points A, B, C and parallel
to the coordinate planes, adheres to the following equation:

2
(%+%+%—1) :144(;—2+%+j—2)

Therefore, the locus of P satisfies this equation.

Question60

The shortest distance between the skew lines
r = (—i—2j—3k)+t(3i—2j— 2k) and
r = (71 + 4k) + s(i — 2j + 2k) is

AP EAPCET 2024 - 19th May Evening Shift

Options:
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A. 15
B.0
C.9
D. 16

Answer: C

Solution:

To find the shortest distance between two skew lines given by:
r = (—i—2j— 3k) + #(3i — 2j — 2k)

r = (7i+4k) + s(i — 2 + 2k)

follow these steps:

Define the Position Vectors and Direction Vectors:

a; = —i—2j—3k

by =3i—2j— 2k

a, = 71+ 4k

by =i-—2j+2k

Calculate the Vector Connecting Points on the Lines:
ay—a; = (7T+1)i+ (0+2)j+ (44 3)k = 8i +2j + 7k

Find the Cross Product of the Direction Vectors:

~ - A

ik
by xb2=(3 —2 -2
1 -2 2

A

1((-2)-2-(-2)-(-2)) =J(3-2 - (-2) 1) + k(3 (-2) - (-2)- 1)

i(—4—4)—j(6+2) +k(—6+2)

— —8i—8j—4k

Calculate the Magnitude of the Cross Product:

b1 X ba| = 1/(—8)2 + (—8)2 + (—4)2 = /64 + 64 + 16 = /144 = 12
Find the Required Distance:

|(8i+2j+7k)-(—8i—8j—4k)|
12

Distance =
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_ 18(-8)+2(-8)+7(-4)|
= 12
_|-64-16-28]

= 12

— 108 _ g

12

Thus, the shortest distance between these skew lines is 9.

Question61

If A(1,2,0),B(2,0,1),C(—3,0,2) are the vertices of AABC,
then the length of the internal bisector of Z/BAC'is

AP EAPCET 2024 - 19th May Evening Shift
Options:

A.3V6
2114
B. 55

C. 614
21/6

D. 5~

Answer: B

Solution:

Let AE bisects Z/ZBAC.

Get More Learning Materials Here : & m @\ www.studentbro.in



B E C

AB=/(2-1)2 +(0-2)? + (1-0)? = V6

AC = /(-3 1) +(0-2)? + (2 - 0)?
=24 =2V6
BE AB V6 1

EC ~ AC ~ 9§ 2

.. E divides BC in ratio 1:2
By section formula,

Coordinate of F is

—-34+4 04+0 2+2
1+2 7142 1+2
=

AB= \/<1%,0,§))2+(20)2+ (0—%)2

Y
Vo 9
56 2v14

9 3

Question62

The perpendicular distance from the point (—1, 1, 0) to the line
joining the points (0,2,4) and (3,0, 1) is

Get More Learning Materials Here: & m
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AP EAPCET 2024 - 19th May Evening Shift
Options:
A. 10

2v/5
B. 55~

5
C.ﬁ

D. 8

Answer: C

Solution:

Equation of line joining (0, 2,4) and (3,0,1) is

Let coordinate of foot of perpendicular be M ( 3k,2 — 2k, 4 — 3k )

A(_]-; 1) O)
B M C
(0, 2, 4) (3,0,1)

Direction ratio of BC' = (3, —2,—3)
Direction ratio of
AM =< 3k+1,1— 2k,4 — 3k)

As AM and BC are perpendicular
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3(3k+1) — 2(1 — 2k) — 3(4 — 3k) = 0
Ok +3—2+4k— 12+ 9k =0

22k — 11 =0
1
k=—
2

. Coordinate of M is (3,1, 3)

Hence, required length = AM

:\/(_1—%)2+(1_1)2+(o—g)2

% % _ s 55
2L Vo D=
TR 27

Question63

A line L passes through the points (1,2, —3) and (5,3,1) and a
plane 7 passes through the points (2,1, —2),
(—2,-3,6),(0,2,—1). If  is the angle between the line L and
plane 7, then 27 cos? § =

AP EAPCET 2024 - 19th May Evening Shift
Options:

A. 25

B.9

C.5

D.2

Answer: D

Solution:

To find the relationship between the line and the plane, first determine their respective equations.
Equation of the Line:

The line L passes through the points (1,2, —3) and (3, 3, 1), but let's assume the correct coordinates at
the second point are (3,3, —1) based on common calculation practices for vector direction. This gives
the direction vectoras (3 — 1,3 — 2, -1+ 3) = (2,1,2).

The parametric equations of the line can be written as:

Get More Learning Materials Here : & m @\ www.studentbro.in



_ 213
- 2

e 1 _ y=2
2 1
Equation of the Plane:

The plane 7 passes through the points (2,1, —2), (—2, —3,6), and (0,2, —1). The normal vector of the
plane can be computed using the cross product of two vectors formed by these points:

Vector 1: (=2 —2,—-3 — 1,6 + 2) = (—4, —4,38)
Vector2: (0 — 2,2 —1,-1+2) = (-2,1,1)

The cross product (normal vector) is:

i j k
-4 —4 8| =i((1)(1) - (1)(8)) —i((—=4)(1) = (8)(-2)) + k((—4)(1) - (—-4)(~2))
2 1 1

Solving, we find:

i(—4) —j(12) + k(—12) = (—4,-12,-12)
Thus, the plane equation is:
—4(x—2)—12(y—1)—12(z+2) =0
Expanding and simplifying, we get:

—4r — 12y — 122 +8+12+24 =0
—4x — 12y —122+44 =0

It simplifies to:

T+y+z=2>5

Angle Between Line and Plane:

The direction vector of the line is (2, 1, 2) and the normal vector of the plane is (1,1,1).

The angle 0 between the line and the plane is given by:

[2:14+1-142-1] 24142 5
VETT22VTIHIE V93 3V3

sin@ =

Now, compute cos? 6:
27 cos? § = 27(1 — sin? 4)

Substitute sin? 6:

2
1—sin29:1—<35 ) —1-2 -2

B

Therefore,
29 _ 2 _
27 cos® 0 = 27 x 5 =2

In conclusion, the value is .
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Question64

If the points with position vectors
(od + 10§ + 13k), (61 + 11} + 11k), (%i +6j — 812) are
collinear, then (19a — 63)? =

AP EAPCET 2024 - 18th May Morning Shift
Options:

A. 16

B. 36

C.25

D. 49

Answer: B
Solution:

—
To determine if the points with the given position vectors are collinear, we need to set up vectors AB
—
and AC as follows:

Let point A have the position vector o + 10j + 13k.
Let point B have the position vector 61 + 1lj + 11k.

Let point C have the position vector %i + Bj — 8k.

—
The vector AB is calculated as:

—> R . R
AB = (6 — )i+ (11 — 10)j + (11 — 13)k

So:
_> R “ R
AB=(6—-a)i+j—2k

—
The vector AC is calculated as:

AC = (5 — )i+ (B—10)j+ (-8 —13)k

So:
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AC = (% —a)i+(8-10)j - 21k

—> —
Since the points are collinear, vectors AB and AC are parallel, which implies:

—a 1 =2
"o p-10 — a1

6
2
2

Solving these equations, we find:

For the other ratio:

122 __ 2

9-2a 21
126 — 21a =9 — 2«
So:
19a = 117
o= 11%)7 =6
Given:

(19 — 6)2

(117 — 123)2 = (—6)% = 36

Thus, the final result is (19a — 65)? = 36.

Question65

The equation axy + by = cy represents the locus of the points
which lie on

AP EAPCET 2024 - 18th May Morning Shift
Options:

A. ZX - plane or on the planes perpendicular to X X - plene.
B. the planes perpendicular to X-avis.

C. the thes porpendicular to Z X-plene.

D. the lines perpendicular to X X-plane.

Answer: A
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Solution:

The given equation is axy + by = cy.

We can simplify this to:

ar+bz=rc

This equation represents a plane. The key characteristic of this plane is its orientation in space.

Since there is no specific term dealing with the y-coordinate in the rearranged equation ax + bz = ¢,
this plane is parallel to the Y -axis.

Thus, it is a plane that is perpendicular to the Z X-plane or could coincide with the Z X-plane itself.

In simpler terms, the Z X-plane is defined where y = 0, and any plane parallel to it or identical will
have no effect from changes in the y-coordinate.

Question66

Let P(a,4,7) and Q(, 3, 8) be two points. If Y Z-plane divides
the join of the points P and () in the ratio 2 : 3 and ZX-plane
divides the join of P and () in the ratio 4 : 5, then length of line
segment P() is

AP EAPCET 2024 - 18th May Morning Shift
Options:

A. V107

B. V27

C. /83

D. V97

Answer: A
Solution:

We know that YZ plane divides PQ in the ratio 2:3.

By section formula the intersecting point is

3a+6 12428 21416
5 ' 5 ' 5
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On Y plane, z-coordinate of any point is zera.
=3a+6=0=>a=-2

.. Coordinate of P is (—24,7)

Also, 2X plane divides PQ in ratio 4 : 5.

The intersecting point is

12450 464+20 32+35
9 °» 9 »» 9

On 2z plane, y-coordinate of any point is O .
= 4+20=0=p=-5

.". Coordinate of Q is (3, —5.8)

PQ = /134 2) + (=5 —4) + (8 - 7)?

=+25+81+1
=107

Question67

If the distance between the planes 2z +y+ 2+ 1 = 0 and
2x + y + z+ a = 0 is 3 units, then product of all possible values
of o is

AP EAPCET 2024 - 18th May Morning Shift
Options:

A.-43

B. 43

C.53

D.-53

Answer: D

Solution:
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The planes
2r+y+z+1=0 and 2x+y+z+a=10
are parallel (same normal (2, 1, 1)).

Distance between parallel planesaz + by + ez +d|y = Oandaz + by +cz +ds = 0 is

|da — dy|
VaZ + b2+
So here:
a—1 lex — 1
Jzil—u_'*ﬁl_aqiu—u_:h/ﬁ
22 , 12 & 12 ]
= o = 1+ 3/6.

Product of all possible values:

(1+3vV6)(1 —3v6) =1 — (3v6)2 =1 — 54 = —53.

—53

Question68

If P divides the line segment joining the points A(1,2, —1) and
B(—1,0,1) externally in the ratio1:2 and Q = (1,3, —1), then
PQ =

AP EAPCET 2022 - Sth July Morning Shift
Options:

A. /10

B.3

C. 1

D. /13

Answer: B
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Solution:

Given, points A(1,2,—1) and B(—1,0, 1) and P divides the line segment externally in the ratio 1 : 2.

For external division, coordinates are

miTa —MaT1 M1Y2 — M2Yir MizZ2 — M221
b b
mi1 — mso mi1 — myo m1p —ma

:{1(—1)—2(1) 1(0) — 2(2) 1(1)—2(—1)}
1-—-2 ’ 1—-2 7 1-2
_{—1—2 —4 3]

-1 -1’ -1
—[3,4,-3]

So, PQ=1/(3-1)2+ (4—3)2 + (-3 +1)?

= @7 + @2+ (-2
= V41 1+ 4 = 3 units

Question69

a 5 c
v/83 7 /837 /83

If the direction cosines of a line are ( ) and

c —a =4, then ca =

AP EAPCET 2022 - Sth July Morning Shift
Options:

A.24

B. 21

C. 18

D. 33

Answer: B

Solution:

a b c
Var+bh2+c?’ Va2 +2’ Var+b24e?

Direction cosine of az + bj + ck can be
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According to question,

vVa?+b2+c?=+v83,b=5
= a?+(5)2+c2=283
= a?+c?=83 25
= a’+c2=58 .. (i)

andc—a =4 [given]

(c—a)®+2ac=a®+ ¢
= (4)® + 2ac =58 [from Eq. (i), ¢* + a® = 58 ]
= 2ac = 58 — 16

ac = E =21
2
Question70

Let the plane 7 pass through the point (1, 0, 1) and
perpendicular to the planes 2z +3y —z2=2and x —y+ 2z = 1.
Let the equation of the plane passing through the point (11, 7, 5)

and parallel to the plane 7w be ax + by — 2 — d = 0. Then,

a b
vt

AP EAPCET 2022 - Sth July Morning Shift
Options:

A.3

B.0

C.2

D. -2

Answer: D

Solution:

The equation of plane passes through the point (1,0, 1) is

alz—1)+bly—0)+c(z—1)=0 ..(»)
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If this plane is perpendicular to the planes 2z +3y — 2z =2andx —y+ 2z =1

Then,2a +3b—c=2anda—b+2c=1

a b c
= = =
6—1 —-1-4 2(-1) -3
a b c
—_—_ = — =L
%53 »

Leta = 5k, b = —3k,c = —5k
Putting the values of a, b and c in Eq. (i), we get the required equation of plane

S5k(x — 1) + (—3k)(y) + (—5k)(z—1) =0
=br—5—-3y—5z+5=0
=bx —3y—52=0

Now, plane passing through (11,7, 5) and parallel to the plane w(52 — 3y — 52).
Equation of a plane parallel to
br —3y—5z=%k ..(I)

and passing through (11,7, 5)

5(11) — 3(7) — 5(5)
= 55— 21 — 25
= k

k
k
9

So, equation of plane
=br—3y—5z=29
Comparing with ax + by — z 4+ d = 0 (given)

So,a=5,b=-3,c=5,d=9

a b 5 -3
TTdT 39
a b_-15-3 -18
MR
Question71

D, E, F are respectively the points on the sides BC,CA and AB
of a AABC dividing them in the ratio 2 : 3,1 : 2,3 : 1 internally.
The lines BE and CF intersect on the line AD at P. If

AP =2,-AB +y; - AC, then x; + y; =
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AP EAPCET 2022 - 4th July Evening Shift
Options:

A.5/6

B.1

C.3/2

D.2

Answer: A

Solution:

Let a, b and ¢ are the position vectors of the vertices A, B are C, respectively.

A(a)

B(b) 2 B 3 C(c)

Also d, e and f be the position vectors of points D, E and F, respectively

d= 243b o _ 2cta f__ 3bta

5 7 3 7 4

Equation of line BE'ist = b + k(e — b),

r:b+k<zc;a —b>

2c+a—3b
3

= r:b—l—k[

k 2k
= r:§a+b[1—k]+?c
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Equation of line C'F'is
r=c+ \f—c)

:c+)\<3bi—a —c) :c+)\[3b+z—4c]

Aa  3)b

4+4

+c(l—2X)

CF and BEFE intersect at point P

B ib(l-k)+ Zc=224 330 4 ¢(1-))

On comparing,

kE_ A
3 7 4

3\
= kZT
Also,

-k =2 =1-k=k
= 2k =1=k=+3
and % —37)‘

2
A =2

AP =12,AB + ylAC

(w—a) =z1(b—a) +yi(c—a)
—5a+§b t2e a(—z1—y1) +z1b+y1C
—T1 — Y1 = _T
B 5
1+ YL = E
Question72

If the equation of the plane passing through the point
A(—2,1,3) and perpendicular to the vector 3; + j + 5k is

az + by + cz+d = 0, then <2 =

c+d

AP EAPCET 2022 - 4th July Evening Shift
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Options:
A.4/5

B. 2/3

C. 1

D. —4/5
Answer: D

Solution:

The equation of the plane passing through the point A(—2, 1, 3) and perpendicular to the vector
3i+j+5kis3z+y+5z=d.

Thus,d =—-6+1+15=10
Then, 3z +y+5z—10=0

Thus,a =3,b=1,c=5,d = —10

atb _ 3+1 _ 4
c+d 5—10 5
Question73

If z-coordinate of a point P on the line joining the points
Q(2,2,1) and R(5, 2, —2) is 4, then the y-coordinate of P =

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. —% (x-coordinate of P)

B. —2 (z-coordinate of P)

C. 2 (z-coordinate of P)

D. Sum of z and z coordinates of P

Answer: B
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Solution:

Given, Q(2,2,1) and R(5,2, —2).
Thus, equation of line through R and @ is

r—2 y—2 z-—1

2-5 2—-2 142

x—2 y—2 z—1
=

=3 -0 3 &

Thus, P be point on the line. So, P = (—3r + 2),2,(3r + 1)
Since, z-coordinate is 4 . So, —3r +2 =4
—2

- =3

Thus, y-coordinate = 2

and z-coordinate = —1
.". y-coordinate = —2(z - coordinate of P)
Question74

If (2, 3, ¢) are the direction ratios of a ray passing through the
point C'(5, g, 1) and also the mid-point of the line segment
joining the points A(p, —4,2) and B(3,2, —4), then
c-(p+T7q) =

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. 17

B. 34

C.21

D. 28

Answer: B

Solution:
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Mid-point of A and B is ( 3 _4i2 94

2 02 02
Let P be mid-point of A and B.
DRSof CP =22 —5 —1—-¢,—-1-1

p—T7 -1

2

_q7_2

7
Here,pT:2,—1—q:3,c:—2
= p=1l,q=—-4,c= -2

)= (.11

= c(p+7q) = —2[11 — 28] = —2(—17) = 34

Question75

If the equation of the plane which is at a distance of 1/3 units
from the origin and perpendicular to a line whose directional

ratios are (1,2,2) is z + py + gz + r = 0, then 1/p2 + ¢2 + r2 =

AP EAPCET 2022 - 4th July Evening Shift

Options:
A.3
B.v5
C.v13
D.2
Answer: A

Solution:

Given, the plane normal to the vector
h=1+2j+2k
Let equation of plane

x+2y+2z2+d=0

Distance of a plane from the origin is 1/3.
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Thus, distance =

ax1+by1+czi+d ‘
Vva?+b2+c?

l_‘0+2-0+2-0+d‘

3 V1 + 22 4 22
=1/3=d/3=d=1

Thus, equation of the planeisx + 2y +2z+1=0

Comparing given equation of the plane

z+py+qz+r=0
p:2aq:27T:1

VPR =22 422 412
= V9=3

Question76

The point of intersection of the lines r = 2b + ¢(6¢c — a) and
r=a+ s(b—3c)is

AP EAPCET 2022 - 4th July Morning Shift
Options:

A.a+b+ec

B.b —c— 6a

C.2a—b+c

D.a + 2b — 6¢

Answer: D

Solution:

r = 2b + ¢(6c — a)
andr =a+ s(b — 3c)
Putt = —1 and s = 24 and check

Ift=—1=r=2b—1(6c—a)=2b+a—6¢
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Ifs=2=r=a+2(b—3c)=a+2b—6¢

Therefore, we can say that a 4+ 2b — 6¢ lies on both the lines, i.e. it is the intersecting point.

Question77

If the point (a, 8, —2) divides the line segment joining the points
(1,4,6) and (5,2, 10) in the ratio m : n, then 22 — & —

n 3

AP EAPCET 2022 - 4th July Morning Shift

Options:
A. -7
B. 1
C. -2
D.3
Answer: B
Solution:
Mz + Ny
N m-+n
Sm—+n
= a=
m-+mn
. 5(2)+1 0
= e 1
a m ]
2m + 4n

y-coordinate : 8 =
m-+n

= 8m+8n=2m+4n
= 6m=—4n
= 3m=-2n ..(i1)

9 — 10m+6n

z - coordinate : — e

= —2m —2n = 10m + 6n
= —8n=12m = —2n =3m
m 2

=g (i)
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From Eq. (iii), put = = _TQ into Eq. (1),

C5(-%)+1  -10+3
-2 +1 - —2+3

Question78

If (a, b, c) are the direction ratios of a line joining the points
(4,3,—5) and (—2,1, —8), then the point P(a, 3, 2¢) lies on the
plane

AP EAPCET 2022 - 4th July Morning Shift
Options:

Az+y+2z=0

B.z4+y—22=0

C.z+2y+3z=0

D.z—-2y+32=0

Answer: B

Solution:

Given, points are (4,3, —5) and (—2,1, —8).
Direction ratios

(a7bac) = (4_ (_2)73_ 1,-5— (_8)) = (672,3)
P(a,3b,2c) = (6,3 x 2,2 x 3) = (6,6,6)

Forz +y—2z2=0

= 6+6—-2x6=0

= 12 — 12 = 0 (true)
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Question79

The z-intercept of a plane 7 passing through the point (1,1,1) is
% and the perpendicular distance from the origin to the plane 7
is % If the y-intercept of the plane 7 is negative and the z-

intercept is positive, then its y-intercept is

AP EAPCET 2022 - 4th July Morning Shift

Options:
A.—5/3
B. -5/6
C.—-3/2
D. —5/2
Answer: A
Solution:

Let plane's equation be

1 1 1
R
= 1-—
= 2L ()

. . .. 5
Perpendicular distance of plane from origin = =
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2
+ — = — [from Eq. (i11)]
be

25
be = — 2
= be 3

Putting ¢ = — 22 . + into Eq. (ii), we get

s

Y

1 =3
7T = — 5

(%)

|

18 __ 3

25 5
25 — 18b2 = 15b

18b%2 + 15— 25 =10
1852 + 306 — 156 — 25 = 0

1
b

6b(3b+5) — 5(3b+5) = 0
(3b+5)(6b —5) =0

=55
b=-3,%

A

" y-intercept is negative.

b=—2

Question80

The equation of the plane passing through 3i+ Zj + 6k and
parallel to the vectors 2i +j+ k andi—j+ k is
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AP EAPCET 2021 - 20th August Evening Shift
Options:

Arz+y+z=11

B.2z —y—3z=-14

C.2¢ —y+2=10

D.z—2y+3z=17

Answer: B

Solution:

Given that, equation of plane parallel to vectors 2i —f—j +kandi —j 1 k. Also, it passes through
3i + 2j + 6k.

Let the plane be

a(x—3)+bly—2)+¢c(z—6)=0.... (i)

such that,

ta(2) +b(l) +¢(1) =0

=2a+b+c=0.... (i)

From Eq. (i), we get
2A(z—3) —Ay—2)—3\(z—6)=0

= 2x-3)—(y—2)—-3(2—6)=0
= 20 —y—3z=—-14
Question81

The direction cosines of the line joining the points (—2,4, —5)
and (1,2, 3) are
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Options:

AL A )

C. (1,0,0)

-3 -2 8
D. (7, 771 77)
Answer: A
Solution:

Given point, A(—2,4, —5) and B(1,2,3)
AB =3i—2j+ 8k
DR's are (3,—2,8)

Then, direction cosines = (I, m,n)

_ 3 _ _3
where, | = T Ve
_ (2 _ 8
m—\/7_7andn—\/_7
. ' 3 =2 _8
.. DC's are (ﬁ’ = 77)
Question82

The points (2, 3,4), (—1, —2,1) and (5, 8, 7) are
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Options:

A. collinear
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B. vertices of a right angled triangle
C. vertices of a equilateral triangle
D. vertices of an isosceles triangle

Answer: A
Solution:

Given, points (2, 3,4), (—1,—2,1) and (5,8,7)
If A = 0, then points are collinear.

A # 0, then it represent vertices of triangle

2 3 4
-1 -2 1
5 8 7

= 2(—14 — 8) — 3(—7 — 5) + 4(—8 + 10)
= —444364+8=0

A:

= Given points are collinear.

Question83

The sum of intercepts of the plane 4z 4 3y + 2z = 2 on the
coordinate axes is
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Answer: A
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Solution:

Given equation of plane is
dr +3y+2z=2 ... (1)

General form is < + % + £ =1, where a, b and c are intercept on coordinate axis, convert Eq. (i) in
general form as

e T

or 2:1:+%y+z:1:>1’/”—2+%+%:1

. 1
.". z-intercept = 5= (a)

2
y-intercept = — = (b)

3
z-intercept = 1 = (¢)

Then,a+b+c:%+%+1:3++4+6:16_3

Question84

. — _2 — — _3 —
If the lines, 25> = 2= = 24 and 232 = £ = 22 are

coplanar, then sin™'(sin \) 4 cos ~(cos \) is equal to

AP EAPCET 2021 - 20th August Morning Shift
Options:

A.8 27

B.6 —m

C. 31 — 8

D. 47 — 8

Answer: C

Solution:

Since we know that two lines are coplanar if
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Lo —T1 Y2—Y1 22— 21
ai bl Ci1 =0... (1)
as by Co

Given lines are

r—3 y—2 z—1

Ll: = g
2 3 6
:c1:3,y1:2,z1:1
a1:2,b1:3,c1:)\
Lzzac—z:y—3:z—2
3 2 3
a2:3,b2:2,02:3
From Eq. (i)
1 -1 -1 1 0 0
2 3 AN=0=1|2 5 A+2/=0
3 2 3 3 5 6
= 30—-5A—-10=0
= =4

= sin"1(sin4) + cos !(cos4)
(m—4)+ (2r —4) = (37— 8)

Question85

The line passing through (1,1, —1) and parallel to the vector
i+ 2j — k meets the line ‘“__13 — %2 = z_‘f at A and the plane

2¢ —y+ 22+ 7 = 0 at B. Then AB is equal to
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Options:

A. V6

B. 2v/6

C.3v6

D. 4v/6
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Answer: B

Solution:

Line passing through (1,1, —1) and parallel to (1,2, —1) is

z—1 y—-1 241

Lq: = = =\

] 2 1
x—3 y+2 z—2

L N _= — fr

27 5 4 &

ForA: (A+1,22+1,-A—1)

=(— x+3,5 x —2,—4 x +2)
= Mx=2=22+1=5x-2
= 4-2x+1=5x-2
l=x andA=1

A+1)—C2A+1)+(-21-2)+7=0
= “224+6=0=>X=3
B:(4,7,—4)

AB* =27+ 42+ 2 =24 =2V6

Question86

If the vertices of the triangles are (1, 2, 3), (2,3, 1), (3, 1, 2) and if
H, G, S and I respectively denote its orthocentre, centroid,
circumcentre and incentre, then H+ G + S + 1 is equal to
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Options:

A.(2,2,2)

B. (4,4, 4)

C. (6, 6, 6)

D. (8,8, 8)

Answer: D
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Solution:

A (1,2,3)

60

BABO 60X ¢
(2.3,1) (3,1,2)

Centroid = (2, 2, 2)
" Triangle is equilateral
(2,2,2)=H=G=S=1

SJH+G+S+1=(8,8,8)

Question87

A2,3,4),B4,5,7), C(2, —6, 3) and D(4, —4, k) are four points.
If the line AB is parallel to CD, then K is equal to
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Options:

A.2

B.4

C.5

D. 6
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Answer: D
Solution:

AB=ACD
= (2,2,3) = A\(2,2,k— 3)

=k—-3=3=k=6

Question88

If the direction cosines of two lines are (%, %, %) and (15—3, %, O)

, then identify the direction ratios of a line which is bisecting one
o the angle between them.
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Options:

A. (40, 60, 13)

B. (41, 60, 10)

C. (41, 62, 13)

D.(1,2,3)

Answer: C

Solution:

P = Angle bisector
=35+ %):G+5) (20 =30 % 3)

Parallel to this vector will be (41, 62, 13).
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Question89

X intercept of the plane containing the line of intersection of the
planesz — 2y +2+2=0and 3z —y — 2+ 1 = 0 and also
passing through (1,1,1) is

AP EAPCET 2021 - 19th August Evening Shift
Options:

A %

B.2

C. 3

D. ;
Answer: C

Solution:

Equation of plane containing line ofintersection of the given planes is
(x—2y+2z+2)+AXBzx—y—2+1)=0

This plane also passes through (1, 1, 1).
S(1=-24142)+X3-1-1+1)=0

= A=-1

.. Required plane 2z +y — 22 —1 =0

x-intercept of these plane is (x, 0, 0)

=2r—1=0
o=4
Question90

Let L (resp, Lo ) be the line passing through 21 — k (resp.
21 +j— 3k) and parallel to 3i — j + 2k (resp. i — 2j + k). Then
the shortest distance between the lines L and L, is equal to
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Options:

A 7=

B. %

C. 7=

D. %
Answer: D
Solution:

Given that line L; is passing through (2i — k) and parallel to (3i — j + 2k)
Leta; = 2i—Randb1 = 3i—j+2ﬁ

equation line L : r = a; + Aby ..... (1)

Also given line L is passing through (21 —i—j — 31A<) and parallel to (i — 2j + 1::)
Let ay :2i+j—3l::andf)2 :i—2j—i—l::

Equation of line Ly : r = as + by ..... (i1)

.". Shortest distance between L1 and Lso

_ b1><b2!- az—ai
..... 111
d ‘leb2| ( )

i k
Considerb; x by =3 _—1 2|=3i —j-5k
1 1

b1 x ba| = /32 + (-1)2 + (—5)> = V35
and a,—a; = (2i+j—3k) — (2i — k)
—j—2k

(b1 x by) - (az —a;) = (3i—j — 5k) - (j — 2k)
=—-14+10=9

Now from Eq. (ii1)
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V35
= d= i

V35
Question91

If the points (2,4, —1), (3, 6, —1) and (4, 5, —1) are three
consecutive vertices of a parallelogram,then its fourth vertex is

AP EAPCET 2021 - 19th August Evening Shift
Options:

A.(3,3,1)

B.(3,1,3)

C.(1,3,3)

D. (0, 0, 0)

Answer: A

Solution:

In parallelogram, diagonals bisect each other

D(x,y,2) C(4,51)

Al2,4 -1) B(3,0,-1)

Let fourth vertex (x, y, z)

Mid-point of AC' = mid-point of BD
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4+5 —1+1 z+3 y+6 z—1
’ 2 7 2 7 2

B a:—|—3 y+6 z—1
B 272
0

+
(5
9
(5
x+3 y+6 9 z—-1
2 VT2 T2 2

= z=3,y=3,z=1

Fourth vertex (3, 3,1)

Question92

A(-1,2-3),B(5,0,—6) and C(0,4, —1) are the vertices of a
ANABC. The direction cosines of internal bisector of / BAC are

AP EAPCET 2021 - 19th August Evening Shift

Options:

A 25 8 _-5
V714 V114 V14

B _25 8 5
V714 1147 /714

c 5 6 _8
" VT VT VT4

D =5 6 -8
VT4 VT4 VT4
Answer: B

Solution:

AB=a=B-A
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A(-1,2.-3)

B D C
(5,0,-6) (0,4,-1)

= (5i — 6k) — (—i + 27 — 3k)
—6i —2j — 3k
AC=c=C-A

= (47— k) — (—1+2j — 3k)
— i +2j+2k

Internal angle bisector = ¢ + a

i+2j+2k N 6i — 2j — 3k
VIitd+d 361419
i+2j+2k N 61 — 2j — 3k

3 7
_ Ti+18i  14j—6j 14k — 9k
21 + 21 + 21
i 8 5k
21 21 21

DR's of internal bisector of
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Question93

If the projections of the line segment AB on xy, yz and zx planes

are /15, /46, 7 respectively, then the projection of AB on Y-axis
is

AP EAPCET 2021 - 19th August Evening Shift
Options:

A.9

B.3

C. 4

D.7

Answer: A
Solution:
Let AB = ai+ bj + ck

a, b and c are projections of ABon x,y and z respectively

Projection of AB on xy-plane

VT =B
Projection of ABon yz-plane
VT E =T
Projection of AB on zz-plane
=Vl +a? =7

a? +b%>=15,b+c? =46,c> +a®> =49
On solvinga = 3,b = \/E,c =40
Projection of ABonY-axis=b=+6

* no option matches *
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Question94

Find the equation of the plane passing through the point (2,1, 3)
and perpendicular to the planes x — 2y + 2z + 3 = 0 and
3x —2y+42—4=0.

AP EAPCET 2021 - 19th August Evening Shift
Options:

A2z —y—22+3=0

B.z—2y+22-3=0

C.2z—y+22:-3=0

D.2z+y—22—3=0

Answer: A

Solution:

Let Equation of plane passing through (2, 1, 3) is
l(lz—2)+m(y—1)+n(z—3)=0..(0)
This plane is perpendicular to

x—2y+22+3=0

and 3z —2y+42—4=0
= [-2m+2n=0
and 3l—2m+4n =0

From Eq. (i),

2z —-2)+(@y—-1)—-2(z—3)=0
—2x+4+y—14+22—-6=0
—2z+y+22—-3=0

2c —y—22+3=0

LR
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Question95

The ratio in which the YZ-plane divides the line joining (2, 4, 5)
and (3,5, —4) is

AP EAPCET 2021 - 19th August Morning Shift
Options:

A.2: 3 internally

B. 3 : 2 internally

C. 3 : 2 externally

D. 2 : 3 externally

Answer: D

Solution:

Let the line joining the points A(2,4,5) and B(3,5,—4) is divided by Y Z-plane at (0, y, z) in the ratio

m : n. Then, by section formula 2222 — @

[CNJU] i

m
= —_

n
= m:n=2:3

(externally)

Question96

The direction cosines of a line which makesequal angles with the
coordinate axes are
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Answer: C

Solution:

Let the line makes angle a, 8, « with the coordinate axes, then

cos? a4 cos? B+ cos?y =1
a=pB=+v (given)

= cos?a+cos?a+cosla=1
or
3 20 =1or cosa il
cos’ a = =+—
V3
Directi i (i— 1 + 1 + 1 )
irection cosines are —
V3 V3 V3

Question97

Let O be the origin and P be a point which is at a distance of 3

units from the origin. If the direction ratios of OP are
(1,—2, —2), then the coordinates of P are
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Options

A. (1,-2,-2)
B. (3,—6,—6)
C (33 7)
D. (3,5 %)
Answer: A
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Solution:

Let P(z,y, z) and O(0,0,0)

DR's of OP = (z,y, 2)

But it is given that DR's of OP = (1, —2, —2)
vre=1y=-2,z= -2

.. Coordinate of P = (1, -2, —2)
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