
1

(1)

(2)

2

(1)

(2)

3

(1)

(2)

(3)

(4)

4

(1)
(2)

(3)
(4)

5

(1)

(2)

(3)

6

(1)

(2)

(3)
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7

(1) L E A L E A

L E

(2) L E A L E A

L E

1

(1)

(2)

(3)

(4)

(5)

Sol

2

(1)

(2)

(3)

(4)

(5)

Sol

84



3

(1) 0EA EG

(2) 0ED EF

(3) EF EH AC

(4) 0EC AG

(5) EF EA EH EC

Sol

4

AF

(1) FC     (2) EG     (3) HB     (4) HD     (5)GD

Sol

5

1

Sol

A B

CD

E F

GH

85



L E C L B E L A E

(1) AB E BC L

(2) AB E AC L

(3) AC L BC L AB E

Pf

1

, ,A B C E AB BC PA E A

3 , 4 , 12PA AB BC PC

Sol

L

A

C

B
D

P

C

B A
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2

, ,OX OY OZ 30 P OX 2OP P

OYZ Q Q OY R QR OZ S

(1)OR     (2) RS     (3)
2 2

PS PR

Sol

3

ABC C AC 15 BC 20 C ABC

PC PC 5 P AB

Sol

O

Y

Z

X

P

S

R
Q

87



E F PQ A E AB PQ F

AC PQ

(1) cos

(2) cos

1

, ,A B C E AB BC PA E A

3 , 4 , 12PA AB BC PC

Sol

A

B

C

88



2

,E F CD A E A F B

ACB 30 ,E F 45 cos ACD

Sol

3

ABCD 4AB AC AD 2BC CD DE

ABC BCD

(1) cos     (2)

Sol

1
3
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4

ABCD BD ABC = 60

ABD BCD

Sol

5

8 6

(1) cos     (2) cos     (3)

Sol
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1

(1)

(2)

(3) L E L E

(4) L E L E

(5)

Ans 245

2

OA E AB L OA 3 AB 4 BC 3 OC

Ans 34

3

,E F OT A E A F

B AOB 45 ,E F 60

AOT sin

Ans
3
6

91



4

ABCD ,B D

EA AF 1 2 cos DAB

Ans 1
37

5

,E F L E A A F B

B L C AB 6 AC 12

(1) BC     (2)

Ans (1) 6 3  (2)30˚

6

ABCD , ,AB AC AD , ,P Q R AD

PQR AP 6

(1) AR (2) PQR

Ans (1)3  (2)9 2
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a

1 D ABC D ABC Q ABC

2 D ABC

Pf

3 D ABC cos

4 D ABC d       = 

Pf

A
C

B

D
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5 D ABC R

6 D ABC r

Pf

1

D ABC 6

(1)                 (2)               (3)

(4)         (5)       (6) sin

Sol

94



2

ABCD AB AC AD  1 DAB DAC BAC  30

BCD

Sol

3

2

Sol

1

D ABC 10 DH ABC H

(1) H ABC

(2) BD AC

(3) DH
3

310

(4) ABC ADC cos
3
1

(5) AD BC 5 2

Ans 125

95



2

ABCD a P Q CDBC

B C D R A-PQR

Ans
24

3a

3

O O OA OB OC AB = 3 AC

= 2 BAC = 60

(1)
2

OA     (2)
2

OB     (3)
2

OC     (4)O ABC

Ans (1) 3 (2) 6 (3) 1 (4)
3
6

4

2 1

Ans 120
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x

y

z

y

x

z

1

O O

O x y z

O x y z

(1)                   (2)

2

(1) x y xy

(2) y z yz

(3) z x zx

3

8

(1) ( , , ) | 0, 0, 0x y z x y z

(2)
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P P x y z

x y z , ,a b c P x y

z ( , , )P a b c P ( , , )a b c

1

(1) x

(2) y

(3) z

2

(1) xy

(2) yz

(3) zx

O

x

z

y

( , , )P a b c
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1

( , , )P a b c

A B C Q R S

( )

x

y

z

xy

yz

zx

x

z

yO
B

A

S

C R

P

Q
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1

(1) 1 1( , )A x y 2 2( , )B x y ( , )d A B AB

(2) 1 1 1( , , )A x y z 2 2 2( , , )B x y z ( , )d A B AB

2

(1) 1 1( , )A x y 2 2( , )B x y P AB : :AP PB m n

P

(2) 1 1 1( , , )A x y z 2 2 2( , , )B x y z P AB : :AP PB m n

P

1

(1, 2,3)F F

x y z xy xz yz

F

x

z

yD
C

A

E

H G

F

B

A

B

C

D

E

G

H
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2

P P x y z 5 34 41

P

Sol

3

(2, 3,1)P

(1) P xy     (2) P yz     (3) P y

Sol

4

P (2,0,0)

P

Sol

5

(1, 2,3)A (2, 1, 1)B PA PB P

Sol

(1) ( , , )P x y z

(2)

(3) P , ,x y z

104



6

,A B (2, 1, 2)A ( 1,5, )B z 7AB z

Sol

9

P xy ( 4,8, 2)A (2,5,6)B (2,0,0)C P

Sol

10

(0,0,0) (2,0,0) (1,1, 2)

Sol

11

P 2,3, 4 P

Sol
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12

1 A (0,0,0)

B z C z

Sol

13

(2,6,3)A (2, 2, 1)B C AB 3AC BC C

Sol

1

AB xy yz zx 4 15 21

AB

Ans 26  
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2

ABCD , ,B C D (0,0,0)B (1,0,0)C ( , , 0)D x y

x y

(1) D     (2) A     (3) A BCD H H

Ans (1) (
2
1 ,

2
3 ,0) (2) (

2
1 ,

6
3 ,

3
6 ) (

2
1 ,

6
3 ,

3
6 ) (3) (

2
1 ,

6
3 ,0)

3

ABCD - EFGH AB  1 AE  2 AD  3 PA  2 FQ

 1 PQ

Ans 6

4

AB 5 xy yz 19

21 zx

Ans 10  

5

(2, 1,0)A (1,1,1)C B AC : 1: 2AB BC B

Ans 5 1 1( , , )
3 3 3

107



1

1 1 1( , , )A x y z 2 2 2( , , )B x y z 1 2 3( , , )a a a a 1 2 3( , , )b b b b

(1) AB

(2) | |AB

(3) a b

(4) a b

(5) r a

(6)
_______________

O

   (7) a b

   (8) //a b

   (9) a b

   (10)

   (11) cos

   (12) a b

   (13) ABC

   (14) a

A P B

m n
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1

(1, 2, 2)a (1, 1,1)b ( 2 ) ( )a b a b

Sol

2

ABC (1,1,1)A (0,3,3)B (3,0, 2)C

(1) sin A     (2) ABC     (3) AB AC

Sol

3

(1, 2,3)A (2,5,3)B (2,6, 4)C D D

Sol

4

(4,1,1)A (0,6,0)B ( 1,1, 2)C BA BC

Sol
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5

    (3, 2, 4)u (2,1, 1)v w u t v t w

Sol

6

ABC (1, 2, 2)AB (0,3, 4)AC ABC

Sol

7

(1, 2,2)a a

Sol

8

(1,0, 1)A (2, 2,1)B (3, 2,1)C //AB CD  | | 6CD D

Sol

110



9

( , 4,3 )a x z ( , 2,1)b y (1, 4 , )c z x //a b a c

( , , )x y z

Sol

10

, , ,A B C D 1AB 2BC 3CD 120ABC BCD

AB CD 60 AD

Sol

11

, ,X Y Z , ,x y z XOY xy

YOZ yz

Sol
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12

4 5 3 AG FD

Sol

13

ABCD P Q BC CD O

cos ( POQ)
Sol

14

ABCD-EFGH 4 2AB BC 3AE AG CH

Sol
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1

a  (x y z) b  (2 3 6)  | a |  5 2x  3y  6z

Ans 35

2

ABCD A(1 2 3) B(4 5 6) C(  5 8 7)

D

Ans (  8 5 4)

3

a  (2  1  2) b  (1 2 2) c a t b

(1) c a t

(2) c a b t

Ans (1) 9
4

(2) 1 

4

a b c a b c  9
cba

1694

Ans 9

5

a ABCD CD M BC N

(1) AB AM (2) AM AN

Ans (1)
2

2a (2)
8

5 2a

113



1

a n b n n ,a b

2

1 2 3( , , )a a a a 1 2 3( , , )b b b b

n

Pf

( , , )n x y z

1 2 3

1 2 3

00
00

a x a y a za n a n
b x b y b zb n b n

1

1

aa
bb

3 32 1 2

3 32 1 2

a aa a a
b bb b b

2 3 3 1 1 2

2 3 3 1 1 2

____________________________________

( , , )
a a a a a a

n
b b b b b b

a b
ad bc

c d
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1

(1,1,1)a (5,3, 2)b a b

Sol

2

1// (1,1, 1)E r 2// (2, 1,3)E r E

Sol

3

0xyz 2 0x y z 0x y z : :x y z

Sol

1

(2,3,1)a (1, 1,0)b a b

Ans 1 1 5( , , )
3 3 3 3 3 3

2

0xyz 3 2 2 3 3 5 4 5x y z x y z x y z
2
x y
x z

Ans 8
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a b

1

1 2 3( , , )a a a a 1 2 3( , , )b b b b a b

(1) //a b n n a b

(2) | |a b a b

     

a b
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2

(1)

1 2( , )a a a 1 2( , )b b b a b

(2)

1 2 3( , , )a a a a 1 2 3( , , )b b b b a b

1

(1, 2)A ( 1,3)B (3,7)C ABC

Sol

2

(1, 2,3)A ( 1,3, 2)B (3,3,1)C ABC

Sol

1

(1,2)u (3, 2)v

Ans 8

2

(0,0,0)A (0, 2,3)B ( 1,3,0)C ABC

Ans 94
2
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