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1. 
i . Simplify and state whether each of the followings are rational or irrational: 

a) A = ******* (3 marks) 

b) 5 = 2 + ^ ^ (3 marks) 

i i . Simplify the following expressions. 

3 ~ 

a) (3 marks) 
7-2 p c f 

b) V 8 a - 3 b 1 2 x J ( a
( ^ ° * 2

a 2 (4 marks) 

i i i . I f A /5 = 2.236 , find the value of (4 marks) 

iv. (V£-V7)' K - a t i ° n a ^ z e m e denominator and simplify. (3 marks) 

Evaluate the followings expression. 

a) I g 5 0 - l g 5 + l g l 0 0 0 (2 marks) 

b) l o g 5 V25 + l og 5 V5 + l o g 5 A /5 (4 marks) 



Solve the following logarithmic equations. 

a) l o g 4 ( 2x - 1) + 3 = 5 

b) l o g x 4 = 2 1 g l 4 - l o g x 4 9 

(3 marks) 

(4 marks) 

qrtp 

Make the t as the subject in P — (4 marks) 

8 people who work 5 hours a day take 9 days to complete a task. How long 
w i l l it take for 10 people to work 6 hours a day? (3 marks) 

Solve the following equation: 

^ + ^ = 4 (3 marks) 

Solve the following quadratic equation: 
5x2 - 13x + 6 = 0 (4 marks) 

Solve the following simultaneous equations: 

2x + 3y = 20 

Sx-7y = 21 (5 marks) 

Solve the following equations: 
a) (2x + 5 ) 3 = 125 (3 marks) 

b) | 2 x - 5 | - 6 = 1 (5 marks) 

The information is shown below about the farmers in a certain village. 

There are 20 farmers who grow only cabbage^ 

There are 60 farmers who grow chil i , 

There are 5 farmers who do not grow chili or cabbage, 

There are 50 farmers who do not grow cabbage. 



r 

a) 

b) 

c) 

i i . The bags ' A ' and ' B ' contain identical beads. Bag ' A ' has 6 red beads and 4 

blue beads. The bag B has 3 red beads and 5 blue beads. A bead is taken out at 

random, from bag ' A ' and put into bag B and then a bead is taken out at 

random from bag B. Draw the tree diagram and Find the following 

probabilities using the tree diagram. (5 marks) 

a) Both beads w i l l be red (2 marks) 

b) One bead w i l l be red and the other bead wi l l be blue (3 marks) 

Represent this information in a Venn diagram (6 marks) 

How many farmers are growing both cabbage and chili? (2 marks) 

How many farmers are in the village? (2 marks) 

5. 

i . In a triangle, the ratio between angle A and B is 3 : 2 and the ratio between B 

and C is 1 : 5 

a) Find the ratio of angle A to angle B to angle C . (2 marks) 

b) Find the values of angles A, B and C . (3 marks) 

i i . A seller decided to sell the fan purchased at Rs. 12 000 for a profit of 2 5 % 

a) What is the price mentioned for selling the fan. (2 marks) 

b) I f the fan offer a 1 2 % discount on the sale, find the selling price of the fan 

(2 marks) 

c) Write the profit of the fan as a percentage of the purchase price. (3 marks) 

i i i . Find the amount at the end of three years where Rs. 25 000 is invested 12% per 

annum. 
a) On simple interest basis (4 marks) 

b ) On annual compound interest basis (4 marks) 
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6. 
i . In the given diagram below, the length o f XY is 12 cm and the length of WZ 

is 25cm. 

12 cm 

a) Find the length of YZ . 

b) Find the value of angle 9 . 

(3 marks) 

(5 marks) 

i i . A = ( 2 , 6 ) , B = ( - 1 , 4 ) 

a) Calculate the length of AB. (2 marks) 

b) Find the coordinate of middle of line AB (2 marks) 

c) Find the gradient of AB . (3 marks) 

d) Find the equation of the line which gradient is 2 and passes through the 

point A (5 marks) 

1 A - 5 \ I2 - 6 
3 - 2 1 - 4 - 8 
4 D 6 ) Vo 2 

-49 

Find the values of A , B , C, D . (5 marks) 
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a) F i n c M 7 . (2 marks) 

b) Find |5| . (2 marks) 

c) Find v4 _ 1 . (3 marks) 

d) Find BA . (4 marks) 

e) Find AB , hence show that AB * BA (4 marks) 

Given that / ( x ) = ^ + £ + 1 and flf(x) = + (x + 3) . 

a) F i n d / ( J ) 

b) Find # ( - 2 ) 

(2 marks) 

(2 marks) 

i i . Evaluate the following limits. 
'6x3+5x2+3^ 

X - > c c 
a) l i m — : —) 

x -»co V 3x3+4x2 J 

b) l i m 

3 x 3 + 4 x 2 

/ 2 + X - 2 

X->2 ( * - 2 ) 

(3 marks) 

(4 marks) 

i i i . Find the first and second derivatives of following functions 

a) y = x 4 + 6x3 + 5 x 2 + 8x + 4 (4 marks) 

b) y =•• (x + l ) ( x 3 + 3) (5 marks) 

*********************** * *************************************************** 
^ 0 " " ••- ~ ~ 
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gsx»@ esSa ^vunjanaeF fflDff6fiasfr NATURAL SINES 

a s fjsSad® 

• Mean Differences 
0' 10' 20' 30' 40' 50' 60' 1 ' 2' 3' 4' 5' 6' 7' 8 9' 

0° 0.0000 0.0029 0.0058 0.0087 0.0116 0.0145 0.0175 89° 3 6 9 12 15 17 20 23 26 
1 .0175 .0204 .0233 .0262 .0291 .0320 .0349 88 3 6 9 12 15 17 20 23 26 
2 .0349 .0378 .0407 .0436 .0465 .0494 .0523 87 3 6 9 12 15 17 20 23 26 
3 .0523 .0552 .0581 .0610 .0640 .0669 .0698 86 3 6 9 12 15 17 20 23 26 
4 .0698 .0727 .0756 .0785 .0814 .0843 .0872 85 3 6 9 12 15 17 20 23 26 

5 0.0872 0.0901 0.0929 0.0958 0.0987 0.1016 0.1045 84 3 6 9 12 14 17 20 23 26 
6 .1045 .1074 .1103 .1132 .1161 .1190 .1219 83 3 6 9 12 14 17 20 23 26 
7 .1219 .1248 .1276 .1305 .1334 .1363 .1392- 82 3 6 9 12 14 17 20 23 26 
8 .1392 .1421 .1449 .1478 .1507 .1536 .1564 81 3 6 9 11 14 17 20 23 26 
9 .1564 .1593 .1622 .1650 .1679 .1708 .1736 80° 3 6 9 11 14 17 20 23 26 

10° 0.1736 0.1765 0.1794 0.1822 0.1851 0.1880 0.1908 79 3 6 9 11 14 17 20 23 26 
11 .1908 .1937 .1965 .1994 .2022 .2051 .2079 78 3 6 9 11 14 17 20 23 26 
12 .2079 .2108 .2136 .2164 .2193 .2221 .2250 77 3 6 9 11 14 17 20 23 26 
13 .2250 .2278 2306 .2334 .2363 .2391 .2419 76 3 6 8 ! i 14 17 20 23 25 
14 .2419 .2447 .2476 .2504 .2532 .2560 .2588 75 3 6 8 11 14 17 20 23 25 

15 0.2588 0.2616 0.2644 0.2672 0.2700 0.2728 0.2756 74 3 6 8 11 14 17 20 22 25 
16 .2756 .2784 .2812 .2840 .2868 .2896 .2924 73 3 6 8 11 14 17 20 22 25 
17 .2924 .2952 .2979 .3007 .3035 .3062 .3090 72 3 6 8 11 14 17 19 22 25 
18 .3090 .3118 .3145 .3173 .3201 .3228 .3256 71 3 6 8 11 14 17 19 22 25 
19 .3256 .3283 .3311 .3338 .3365 .3393 .3420 70° 3 5 8 i i 14 16 19 22 25 

20° 0.3420 0.3448 0.3475 0.3502 0.3529 0.3557 0.3584 69 3 5 8 11 14 16 19 22 25 
21 .3584 .3611 .3638 .3665 .3692 .3719 .3746 . 68 3 5 8 11 14 16 19 22 24 
22 .3746 .3773 .3800 .3827 .3854 .3881 .3907 '67 ' 3 5 8 11 13 16 19 21 24 
23 .3907 .3934 .3961 .3987 .4014 .4041 .4067 66 3 5 8 11 13 16 19 21 24 
24 .4067 .4094 .4120 .4147 .4173 .4200 .4226 65 3 5 8 11 13 16 19 21 24 

25 0.4226 0.4253 0.4279 0.4305 0.4331 0.4358 0.4384 64 3 5 8 10 13 16 18 21 24 
26 .4384 .4410 .4436 .4462 .4488 .4514 .4540 63 3 5 8 to 13 16 18 21 23 
27 . .4540 .4566 .4592 .4617 .4643 .4669 .4695 62 3 5 8 10 13 15 18 21 23 
28 .4695 .4720 .4746 .4772 .4797 .4823 .4884 61 3 5 8 10 13 15 18 20 23 
29 .4848 .4874 .4899 .4924 .4950 .4975 .5000 60° 3 5 8 10 13 15 18 20 23 

30° 0.5000 0.5025 0.5050 0.5075 0.5100 0.5125 0.5150 59 3 5 g 10 13 15 18 20 23 
31 .5150 .5175 .5200 .5225 .5250 .5275 .5299 58 2 5 7 10 12 15 17 20 22 
32 .5299 .5324 .5348 .5373 .5398 .5422 .5446 57 2 5 7 10 12 15 17 20 22 
33 .5446 .5471 .5495 .5519 .5544 .5568 .5592 . 56 2 5 7 ID 12 15 17 19 22 
34 .5592 .5616 .5640 .5664 .5688 .5712 .5736 ' 55 2 5 7 10 12 14 17 19 22 

35 0.5736 0.5760 0.5783 0.5807 0.5831 0.5854 0.5878 54 2 5 7 9 12 14 17 19 21 
36 .5878 .5901 .5925 .5948 .5972 .5995 .6018 53 2 5 7 9 12 14 16 19 21 
37 .6018 .6041 .6065 .6088 .6111 .6134 .6157 52 2 5 7 9 12 14 16 18 21 
38 .6157 .6180 .6202 .6225 .6248 .6271 .6293 51 2 5 7 9 11 14 16 18 20 
39 .6293 .6316 .6338 .6361 .6383 .6406 .6428 50° 2 4 7 9 11 13 16 18 20 

40° 0.6428 0.6450 0.6472 0.6494 0.6517 0.6539 0.6561 49 2 4 7 9 11 13 15 18 20 
41 .6561 .6583 .6604 .6626 .6648 .6670 .6691 48 2 4 7 9 11 13 15 17 20 
42 .6691 .6713 .6734 .6756 .6777 .6799 .6820 47 2 4 6 9 11 13 15 17 19 
43 .6820 .6841 .6862 .6884 .6905 .6926 .6947 46 2 4 6 8 11 13 15 17 19 
44 ,6947 .6967 .6988' .7009 .7030 .7050 .7071 45 2 4 6 8 10 12 15 17 19 

60' 50' 40' 30' 20' 10' V I) 2' 3' 4' 5' 6' T 8' 9' 

gew© ©©JeaQeD jgiupjansff Garrroffsiiissn NATURAL COSINES 

gt3»@ BO® @ujri)<>ir>45ff S5)&6ii8,$n NATURAL SINES 4 

0' 10' 20' 30' 40' 50" 60 ! r r 

©asess etsftsOo 
!§!enu G$£$iiin-ffr&ia&sn 

Mean Differences 

3' 4' 5' 6' 7' 8' 9' 

45° 0.7071 0.7092 0.7112 0.7133 0.7153 0.7173 0.7193 44° 4 6 8 10 12 14 16 18 
46 .7193 .7214 .7234 .7254 .7274 .7294 .7314 43 2 4 6 8 10 12 14 16 18 
47 .7314 .7333 .7353 .7373 .7392 .7412 .7431 42 2 4 6 8 10 12 14 16 18 
48 .7431 .7451 .7470 .7490 .7509 .7528 .7547 41 2 4 6 8 10 12 13 15 17 
49 .7547 .7566 .7585 .7604 .7623 .7642 .7660 40° 2 4 6 8 9 11 13 15 17 

50° 0.7660 0.7679 0.7698 0.7716 0.7735 0.7753 0.7771 39 2 4 6 7 9 11 13 15 17 
51 .7771 .7790 .7808 .7826 .7844 .7862 .7880 38 2 t 4 5 7 9 11 13 14 16 
52 .7880 .7898 .7916 .7934 .7951 .7969 .7986 37 2 4 5 7 9 11 12 14 16 
53 .7986 .8004 .8021 .8039 .8056 .8073 .8090 36 2 3 5 7 9 10 12 14 16 
54 .8090 .8107 .8124 .8141 .8158 .8175 .8192 35 2 3 5 7 8 10 12 14 15 

55 0.8192 0.8208 0.8225 0.8241 0.8258 0.8274 0.8290 34 2 3 5 7 8 10 12 13 15 
56 .8290 .8307 .8323 .8339 .8355 .8371 .8387 33 2 3 5 6 8 10 11 13 14 
57 .8387 .8403 .8.418 .8434 .8450 .8465 .8480. 32 2 3 5 6 8 9 11 13 14 
58 .8480 .8496 .8511 .8526 .8542 .8557 .8572 31 2 *3 5 6 8 9 11 12 14 
59 .8572 .8587 .8601 .8616 .8631 .8646 .8660 30° 1 3 4 6 7 9 10 12 13 

' 60° 0.8660 0.8675 0.8689 0.8704 0.8718 0.8732 0.8746 29 1 3 4 6 7 9 10 11 13 
61 .8746 .8760 .8774 .8788 .8802 .8816 .8829 28 1 3 4 6 7 8 10 11 12 
62 .8829 .8843 .8857 .8870 .8884 .8897 .8910 27 1 3 4 5 7 8 9 11 12 
63 .8910 .8923 .8936 .8949 .8962 .8975 .8988 26 1 3 ' 4 5 6 8 9 10 12 
64 .8988 .9001 .9013 .9026 .9038 .9051 .9063 25 1 3 4 5 6 8 9 10 11 

65 0.9063 0.9075 0.9088 0.9100 0.9112 0.9124 0.9135 24 1 2 1 ' 4 5 6 7 8 10 11 
66 .9135 .9147 .9159 .9171 .9182 .9194 .9205 23 1 2 3 5 6 7 8 9 10 
67 .9205 .9216 .9228 .9239 .9250 .9261 .9272 22 1 2 3 4 6 7 8 9 10 
68 .9272 .9283 .9293 .9304 .9315 .9325 .9336 21 1 2 ' 3 4 5 6 7 9 10 
69 .9336 .9346 .9356 .9367 .9377 .9387 .9397 20° 1 2 3 4 5 6 7 8 9 

70° 0.9397 0.9407 0.9417 0.9426 0.9436 0.9446 0.9455 19 1 2 3 4 5 6 7 8 9 
71 .9455 .9465 .9474 .9483 .9492 .9502 .9511 18 1 2 3 4 5 6 6 • 7 8 
72 .9511 .9520 .9528 .9537 .9546 .9555 .9563 17 1 2 3 4 4 5 6 7 8 
73 .9563 .9572 .9580 .9588 .9596 .9605 .9613 16 1 2 2 3 4 5 6 7 7 
74 .9613 .9621 .9628 .9636 .9644 .9652 .9659 15 1 2 2 3 4 5 5 6 7 

75 0.9659 0.9667 0,9674 0.9681 0.9689 0.9696 0.9703 14 1 I 2 3 4 4 5 6 7 
76 .9703 .9710 .9717 ,9724 ,9730 .9737 .9744 13 1 1 2 3 3 4 5 5 6 
77 .9744 .9750 .9757 .9763 .9769 .9775 .9781 12 1 1 2 3 3 4 4 5 6 
78 .9781 .9787 .9793 ,9799 .9805 .9811 .9816 11 1 1 2 2 3 3 4 5 5 
79 .9816 .9822 .9827 .9833 .9838 .9843 .9848 10° 1 1 2 2 3 3 4 4 5 

80° 0.9848 0.9853 0.9858 0.9863 0.9868 0.9872 0.9877 9 0 1 1 2 2 3 3 4 4 
81 .9877 .9881 .9886 .9890 .9894 .9899 .9903 8 0 1 2 2 3 3 3 4 
82 .9903 .9907 .9911 .9914 .9918 .9922 .9925 7 0 1 1 2 2 2 3 3 3 
83 .9925 9929 .9932 .9936 ,9939 .9942 9945 n 1 2 2 2 3 3 
84 .9945 .9948 .9951 .9954 .9957 .9959 .9962 5 0 1 1 1 1 2 2 2 3 

85 0.9962 0.9964 0.9967 0,9969 0.9971 0.9974 0.9976 4 0 1 1 1 1 1 2 2 2 
86 .9976 .9978 .9980 .9981 .9983 .9985 .9986 3 0 0 1 1 1 1 1 1 2 
87 .9986 .9988 .9989 .9990 .9992 .9993 .9994 2 u 0 0 1 1 1 1 1 1 
88 .9994 .9995 .9996 .9997 .9997 .9998 .9998 i -
89 0.9998 0.9999 0.9999 1.0000 1.0000 1.0000 1.0000 0° 

60' 50' 40' 30' 20' 10' 0' 1' 2' 3 4' 5 6' 7' 8 9' 

gSB3© ©fflfaQS) @ L U p J 6 i D f f i f f (SffiH6iDff6iii£Bsn NATURAL COSINES 



5 g c » S Osodeo ^ a j p j a n * ^ a6rr6fi£F65ia,6TT NATURAL TANGENTS 

0' 10' 20' 30' 40' 50' 60' 1' 2' 

@6S>t_ si$$^iijfrffr&iS6iT 
Mean Differences 

3' 4' 5' 6'-- 7' 8' 9' 

0° 0.0000 0.0029 0.0058 0.0087 0.0116 0.0145 0.0175 89° 3 6 9 12 15 17 20 23 26 
1 .0175 .0204 .0233 .0262 .0291 .0320 .0349 88 3 6 9 12 15 17 20 23 26 
2 .0349 .0378 .0407 .0437 .0466 .0495 .0524 87 3 6 9 12 15 18 20 23 26 
3 .0524 .0553 .0582 .0612 .0641 .0670 .0699 86 3 6 9 12 15 18 20 23 26 
4 .0699 .0729 .0758 .0787 .0816 .0846 .0875 85 3 6 9 12 15 18 21 2.3 26 

5 0.0875 0.0904 0.0934 0.0963 0.0992 0.1022 0.1051 84 3 6 9 12 15 18 21 24 26 
6 .1051 .1080 .1110 .1139 .1169 .1198 .1228 83 3 6 9 12 15 18 21 24 27 
7 .1228 .1257 .1287 .1317 .1346 .1376 .1405 82 3 6 9 12 15 18 21 24 27 
8 .1405 .1435 . .1465 .1495 .1524 .1554 .1584 81 3 6 9 12 15 18 21 24 27 
9 .1584 .1614 .1644 .1673 .1703 .1733 .1763 80° 3 6 9 12 15 18 21 24 27 

10 ' 0.1763 0.1793 0.1823 0.1853 0.1883 0.1914 0.1944 79 3 6 9 12 15 18 21 24 27 
11 .1944 .1974 .2004 .2035 .2065 .2095 .2126 78 3 6 9 12 15 18 21 24 27 
12 .2126 .2156 .2186 .2217 .2247 .2278 .2309 77 3 6 9 12 15 18 21 24 27 
13 .2309 .2339 .2370 .2401 .2432 .2462 .2493 76 3 6 9 12 15 18 22 25 28 
14 .2493 .2524 .2555 .2586 .2617 .2648 .2679 75 3 6 9 12 16 19 22 25 28 

15 0.2679 0.2711 0.2742 0.2773 0.2805 0.2836 0.2867 74 3 6 9 13 16 19 22 25 28 
16 .2867 .2899 .2931 .2962 .2994 .3026 . .3057 73 3 6 9 13 16 19 11 25 28 
17 .3057 .3089 .3121 .3153 .3185 .3217 .3249 72 3 6 10 13 16 19 11 26 29 
18 .3249 .3281 .3314 .3346 .3378 .3411 .3443 71 3 6 10 13 16 19 23 26 29 
19 .3443 .3476 .3508 .3541 .3574 .3607 .3640 70° 3 7 10 13 16 20 23 26 29 

20° 0.3640 0.3673 0.3706 0.3739 0.3772 0.3805 0.3839 69 3 7 ii) 13 17 20 23 27 30 
21 .3839 .3872 .3906 .3939 .3973 .4006 .4040 68 3 7 10 13 17 20 24 27 30 
22 .4040 .4074 .4108 .4142 .4176 .4210 .4245 67 3 7 10 14 17 20 24 27 31 
23 .4245 .4279 .4314 .4348 .4383 .4417 .4452 66 3 7 10 14 17 21 24 28 31 
24 .4452 .4487 .4522 .4557 .4592 .4628 .4663 65 4 7 11 14 18 21 25 28 32 

25 0.4663 0.4699 0.4734 0.4770 0.4806 0.4841 0.4877 64 4 7 11 14 18 21 25 29 32 
26 .4877 .4913 4950 .4986 .5022 .5059 .5095 63 4 7 11 15 18 22 25 29 33 
27 .5095 .5132 .5159 .5206 .5243 .5280 .5317 62 4 7 11 15 18 22 26 30 33 
28 .5317 .5354 .5392 .5430 .5467 .5505 .5543 61 4 8 11 15 19 23 26 3(1 34 
29 .5543 .5581 .5619 5658 .5696 .5735 .5774 60° 4 8 12 15 19 23 27 31 35 

30° 0.5774 0.5812 0.5851 0.5890 0.5930 0.5969 0.6009 59 4 8 12 16 20 24 27 31 35 
31 .6009 .6048 .6088 .6128 .6168 .6208 .6249 58 4 8 12 16 20 24 28 32 36 
32 .6249 .6289 .6330 .6371 .6412 .6453 .6494 57 4 8 12 16 20 25 29 33 37 
33 .6494 .6536 .6577 6619 .6661 .6703 .6745 56 4 8 13 17 21 25 29 33 38 
34 .6745 .6787 .6830 .6873 .6916 .6959 .7002 55 4 9 13 17 21 26 30 14 39 

35 0.7002 0.7046 0.7089 0.7133 0.7177 0.7221 0.7265 54 4 9 13 18 22 26 31 35 40 
36 .7265 .7310 .7355 .7400 .7445 .7490 .7536 53 5 9 14 18 23 27 32 36 41 
37 .7536 .7581 .7627 .7673 .7720 .7766 .7813 52 5 9 14 19 23 28 32 37 42 
38 .7813 .7860 .7907 .7954 .8002 .8050 .8098 51 5 10 14 19 24 29 33 38 43 
39 .8098 .8146 .8195 .8243 .8292 .8342 .8391 50° 5 10 15 20 24 29 34 39 44 

40° 0.8391 0.8441 0.8491 .8541 0.8591 0.8642 0.8693 49 5 10 15 20 25 30 35 40 45 
41 .8693 .8744 .8796 .8847 .8899 .8952 .9004 48 5 10 16 21 26 31 36 41 47 
42 .9004 .9057 .9110 .9163 .9217 .9271 .9325 47 5 11 16 21 27 32 37 43 48 
43 .9325 .9380 .9435 .9490 .9545 .9601 .9657 46 6 l l 17 22 28 33 39 41 50 
44 .9657 .9731 .9770 .9827 .9884 .9942 1.0000 45 6 11 17 23 29 34 40 46 51 

60' 50' 40' 30' 20' 10' 0' 
* 

r 2' 3' 4' 5' 6' 7" 8' 9' 

gew© <3E)5Dtodai jgiiifbanaff Qs,nff,!\mffms,sn NATURAL COTANGENTS 
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Mean Differences 

0' 10' 20' 30' 40' 50' 60' 1 ' 2' 3' 4' 5' 6' r 8' 9' 

45° 1.0000 1.0058 1.0117 1.0176 1.0235 1.0295 1.0355 44° 6 12 18 24 30 36 41 47 53 
46 .0355 .0416 .0477 .0538 0599 066! .0724 43 f, 12 IS 25 31 37 43 m 55 
47 .0724 .0786 .0850 .0913 .0977 .1041 .1106 42 6 13 19 26 32 38 45 51 57 
48 .1106 .1171 .1237 .1303 .1369 .1436 .1504 41 7 13 20 27 33 40 46 53 60 
49 .1504 .1571 .1640 .1708 .1778 .1847 .1918 40° 7 14 21 28 34 41 48 55 62 

50° 1.1918 1.1988 1.2059 1.2131 1.2203 1.2276 1.2349 39 7 14 22 29 36 43 50 58 65 
51 .2349 .2423 .2497 .2572 .2647 .2723 .2799 38 8 15 23 30 .38 45 53 60 68 
52 .2799 .2876 .2954 .3032 .3111 .3190 .3270 37 8 16 24 31 39 47 55 63 71 
53 .3270 .3351 .3432 .3514 .3597 .3680 .3764 36 8 16 25 33 41 49 58 66 74 
54 .3764 .3848 .3934 .4019 .4106 .4193 .4281 35 9 17 26 35 43 52 60 69 78 

55 1.4281 1.4370 1.4460 1.4550 1.4641 1.4733 1.4826 34 9 18 27 36 45 54 63 73 82 
56 .4826 .4919 .5013 .5108 .5204 .5301 .5399 33 10 19 29 38. 

40 
48 57 67 76 86 

57 .5399 .5497 .5597 .5697 .5798 .5900 .6003 3 2 ' 10 20 30 
38. 
40 50 60 71 81 91 

58 .6003 .6107 .6212 .6319 .6426 .6534 .6643 31 11 21 32 43 53 64 75 85 96 
59 .6643 .6753 .6864 .6977 .7090 .7205 .7321 30° 11 23 34 45 56 68 79 90 102 

60° 1.732 1.744 1.756 1.767 1.780 1.792 1.804 29 2 4 5 6 7 8 10 11 
61 1.804 1.816 1.829 1.842 1.855 1.868 1.881 28 1 3 4 5 6 8 9 10 12 
62 1.881 1.894 1.907 1.921 1.935 1.949 1.963 27 1 3 4 5 7 8 10 11 12 
63 1.963 1.977 1.991 2.006 2.020 2.035 2.050 26 1 3 4 6 7 9 10 12 13 
64 2.050 2.066 2.081 2.097 2.112 2.128 2.145 25 3 5 6 8 9 11 13 14 

65 2.145 2.161 2.177 2.194 2.211 2.229 2.246 24 2 3 S 7 8 10 12 14 15 
66 2.246 2.264 2.282 2.300 2.318 2.337 2.356 23 2 4 5 7 9 11 13 15 16 
67 2.356 2.375 2.394 2.414 2.434 2.455 2.475 22 2 4 6 8 10 12 14 16 18 
68 2.475 2.496 2.517 2.539 2.560 2.583 2.605 21 2 4 6 9 11 13 15 17 20 
69 2.605 2.628 2.651 2.675 2.699 2.723 2.747 20° 2 5 7 9 12 14 17 19 21 

70° 2.747 2.773 2.798 2.824 2.850 2.877 2.904 19 3 5 8 10 13 16 18 21 23 
71 2.904 2.932 2.960 2.989 3.018 3.047 3.078 18 3 6 9 12 14 17 20 23 26 
72 3.078 3.108 3.140 3.172 3.204 3.237 3.271 17 3 6 10 13 16 19 23 26 29 
73 3.271 3.305 3.340 3.376 3.412 3.450 3.487 1 A 4 n 11 14 18 22 25 29 32 
74 3.487 3.526 3.566 3.606 3.647 3.6^9 3.732 15 4 8 12 16 20 24 29 33 37 

75 3.732 3.776 3.821 3.867 3.914 3.962 4.011 14 5 9 14 19 23 28 33 37 42 
76 4.011 4.061 4.113 4.165 4.219 4.275 4.331 13 5 11 16 21 27 32 37 43 48 
77 4.331 4.390 4.449 4.511 4.574 4.638 4.705 12 6 12 19 25 31 37 44 50 56 
78 4.705 4.773 4.843 4.915 4.989 5.066 5.145 11 7 15 22 29 37 44 51 59 66 
79 5.145 5.226 5.309 5.396 5.485 5.576 5.671 10° 9 18 26 35 44 53 61 70 79 

80° 5.671 5.769 5.871 5.976 6.084 6.197 6.314 9 
81 6.314 6.435 6.561 6.691 6.827 6.968 7.115 8 
82 7.115 7.269 7.429 7.596 7.770 7.953 8.144 7 
83 8.144 8.345 8.556 8.777 9.010 9.255 9.514 6 i Sg< eosa s u a 
84 9.514 9.788 10.078 10.385 10.712 11.059 11.430 5 6i3<ji$ujrrffniia6iT sillfinrrrfigii tornnjajar 

85 11.43 11.83 12.25 12.71 13.20 13.73 14.30 4 Differences change rapidly 
86 14.30 14.92 15.60 16.35 17.17 18.07 19.08 3 
87 19.08 20.21 21.47 22.90 24.54 26.43 28.64 2 
88 28.64 31.24 34.37 38.19 42.96 49.10 57.29 1 
89 57.29 68.75 85.94 114.59 171.89 343.77 X 0° 

60' 50' 40' 30' 20' 10' 0' 1' 2' J ' 4' 5' 6' 7' 8' 9' 
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