
UNIVERSITY OF COLOMBO, SRI LANKA 
FACULTY OF ARTS 

FIRST YEAR EXAMINATION IN ARTS (SEMESTER II) - 2017/2018 
FND 1206 - INTERMEDIATE MATHEMATICS 

(Time: Two Hours) 
Answer any five (05) questions 

No. of questions: 07 
No. of pages: 04 

(Each question carries equal marks) 
Calculators are not permitted 

01. (a) State whether the following numbers are rational or irrational. 
17 , 3 X = —= H VSoo io 

_ J.7_ _3_ 
y ~~ y[W VlO 

(b) Simplify. 
_ (/V2+V3+V4\°] 2 

b = VI6" X (2)~l 

(3V3) X 2 2 

(c) Rationalize the denominator and simplify. 
_21 
5-V4 

(2 marks) 

(3 marks) 

(5 marks) 

(5 marks) 

(5 marks) 
(Total: 20 marks) 

l 
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02. (a) Solve the following quadratic equations. 
(i) x2 - 9x + 14 = 0 
(ii) x2 - 2x - 2 = 0 

(b) If xty = 2 : 3 , then find 2x + y : 3x - y 

(2 marks) 
(3 marks) 
(3 marks) 

(c) Solve for x. 
2 log2 x - 2 log2 7 = log2 8 - log2 2 (5 marks) 

(d) (i) Solve the equation. 

\x + 1 1= 2018 (3 marks) 

(ii) Solve the following simultaneous equations. 

4x - y = 8 
7x + 2y = 29 (4 marks) 

(Total: 20 marks) 
03. (a) Let s(the iniversal set) = {a,b,c, ...,x,y,z], X- {c,a,s,h}, Y= {h,a,b,i,t}, 

and Z = {t, a, x, i} 

(i) Find the sets XnYnZ, YnZ, XUY, XUZ, and (X U Y) n (X U Z ) . 

(5 marks) 

(ii) Verify that n(X n V n Z) + n [ ( * U / ) n (X U Z)] = nU) + n(Y n Z) for the sets 
^ 7 a n d Z . (5 marks) 

(b) Consider the random experiment of tossing two dice at once. 
(i) What is the probability of getting an even number at the first die? (3 marks) 
(ii) What is the probability of getting a total of 8? (3 marks) 
(iii) Find the probability of getting an even number at the first die or a total of 8? 
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(Hint: Use the formula P(A U B) = POO + P(B) - P(A n B) ) (4 marks) 
(Total: 20 marks) 

04. (a) In the given figure BH is perpendicular to AC. Find x (the length of BC). 

B 

11 

X390 

™ (10 marks) 

(b) From the top of a 200 meters high building, the angle of depression to the bottom of a 
second building is 20 degrees. From the same point, the angle of elevation to the top of 
the second building is 10 degrees. Calculate the height of the second building. 

(10 marks) 
(Total: 20 marks) 

05. (a) Find the length of the line segment joining (a, b) and (-ft, a ) . (3 marks) 

(b) Vertices of a triangle are given by A = (3,1), B = (7,11) and C = ( - 1 , 5 ) . Find 
midpoints of AB, and AC. Find the equation of line joining the points B and C. 

(7 marks) 
(c) The equation of the straight line having gradient m and y-intercept c can be written in 

the form 
y = mx + c 

3 
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(i) Find the equation of the straight line whose gradient is 5 and y-intercept is 0. 
(4 marks) 

(ii) Find the equation of the straight line passing through (2,1) and parallel to 
y ~ 4x — 5 (6 marks) 

(Total: 20 marks) 
/ 1 - 3 5 \ / 4 1 1 \ 

06. (a) If A = 7 1 1 and B = 2 9 2 1 , then find 2A+B and A +2B. 
\ - 2 1 0 / \ 3 6 4 / 

(b )Le tX = g 4 1 ) ( a n d K = (i 3 J) 
(i) Find 3X + 4K. 
(ii) Show that ( 3 * + 4Y)T = 3XT + 4YT 

(iii) If Z = (3X + W)T + (J ~ 2 ), then find Z. 

07. (i) Evaluate the following limits. 

(a) lim — "4 
x-3 

(b) lim 2x2-x-X 
x->l x-1 

(ii) Let f(x) = AxA + 3x 3 + 2xz +x and g(x) = (x - l ) ( x - 2) 

(a) Find the derivative of / and the derivative of g. 
(b) Find the derivative of / . g given that (fg)' = f g + g'f. 
(c) What is the value of (fg)' when x=l? 

(5 marks) 

(3 marks) 
(5 marks) 
(7 marks) 

(Total: 20 marks) 

(2 marks) 

(3 marks) 

(5 marks) 
(5 marks) 
(5 marks) 

(Total: 20 marks) 
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ges»S ta©s> gju jn j s roa t r 6W6na6TT NATURAL SINES 4 

Mean Differences 
0' 10' 20' 30' 40' 50' 60' 1' r 3' 4' 5' 6' T 8 9' 

0° 0.0000 0.0029 0.0O58 0.0087 6.0116 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 .239) .2419 76 3 6 8 11 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 11 14 16 19 22 25 
20° 0.3420 0.3448 0.3475 0.3502 03529 0.3557 0.3584 69 3 5 8 11 14 If) 19 22 25 
21 .3584 .3611 .3638 .3665 .3692 3719 .3746 68 3 S 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 10 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 8 10 13 15 IS 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 .539S .5422 .5446 57 2 5 7 10 12 IS 17 20 22 
33 .5446 .5471 .5495 .5519 .5544 .5568 .5592 56 2 5 7 10 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' 0' r 2' 3' 4' 5' 6' 7" 8' r 

g a f i S ©safeS® @&\unm&ir Qa,n6S)&si[a,6n NATURAL COSINES 

ao gdtscto 

Mean Differences 
0' 19' 20' 30' 40' SO' 60' 1' V 3' 4' 5' T 8' 9' 

45° 0.7071 0.7092 0.7112 0.7133 0.7153 0.7173 0.7193 44° 2 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 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 .8418 .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 1 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 S 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 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 S 5 6 7 
75 0.9659 0.9667 0.9674 0.9681 0.9689 0.9696 0.9703 14 1 1 2 3 4 4 S 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 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 6 0 1 1 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 0 0 0 1 1 1 1 1 1 
88 .9994 .9995 .9996 .9997 .9997 .9998 .9998 1-
89 0.9998 0.9999 0.9999 1.0000 1.0000 1.0000 1.0000 0° 

60' 50' 40' 39" 20' 10' 9' r 2' 3' 4' 5' 6' r 8' »' 
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